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BID INFORMATION

SECTION 00100 INSTRUCTIONS TO BIDDERS

1.0 COPIES OF CONTRACT DOCUMENTS.

1.1. Complete sets of Con‘gract Documents may be obtained as stated in the invitation to Bid.
No partial sets will be issued. The Contract Documents may be examined at the locations

identified in the nvitation to Bid.

1.2. Complete sets of Contract Documents shall be used in preparing Bids; neither Owner nor
Engineer assumes any responsibility for errors or misinterpretations resulting from the use
of incompiete sets of Contract Documents.

1.3. The submitted proposal shall include Sections 00300 Bid Proposal, 00410 Bid Bond,
00420 Statement of Bidder’s Qualifications, 00430 Schedule of Major Subcontractors,
00450 Schedule of Major Equipment and 00480 Non-Collusion Affadavit fully executed.

1.4. Owner and Engineer, in making copies of Contract Documents available on the above
terms, do so only for the purpose of obtaining Bids on the Work and do not confer a

license or grant for any other use.

2.0 QUALIFICATION OF BIDDERS.

2.1. To demonstrate qualifications to perform the Work, each Bidder must prepare and submit
a written statement of qualifications including financial data, 2 summary of previous
experience, previous commitments and evidence of authority to conduct business in the
jurisdiction where the Work is located. Each bid must contain evidence of Bidder's
qualification to do business in Massachusetts where the Work is located or covenant to
obtain such gualification prior to award of the Agreement. The Statement of Qualifications

shall be prepared on the form provided by the Engineer.

2.2. in determining the Bidder's qualifications, the following factors will be considered: Work
previously compieted by the Bidder and whether the Bidder (a) maintains a permanent
place of business, (b) has adequate plant and equipment to do the Work properly and
expeditiously, (c) has the financial resources to meet all obligations incident to the Work,
and (d) has appropriate technical experience.

2.3. Each Bidder may be required to show that he has handled former work so that no just
claims are pending against such work. No Bid will be accepted from a Bidder who is
engaged in any other work which would impair his ability to perforrm or finance this Work.

3.0 EXAMINATION OF CONTRACT DOCUMENTS AND SITE OF THE WORK.

3.1. ltis the responsibility of each Bidder before submitting a Bid, to
a. examine the Contract Documents thoroughly,

b.  visit the site to familiarize himself with local conditions that may in any manner affect
cost, progress or perfoermance of the Work,
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famibarze mimsel’ with federal siate and iocal iaws ordinances, rules and
regu:ations that may in any manner affect cost. progress or performance of the Work

«y

study and carefully correlate Bidder's observations with the Contract Documents,
and

e. notify Engineer of all conflicts, errors or discrepancies in the Contract Documents.

3.2 Information and data reflected in the Contract Documents with respect to Underground
Facilities at or contiguous to the site of the work is based upon information and data
furnished to Owner and Engineer by owners of such Underground Facilities or others, and
Owner and Engineer do not assume responsibility for the accuracy or completeness

thereof.

3.3. Provisions concerning responsibilities for the adequacy of data furnished to prospective
Bidders on subsurface conditions, Underground Facilities and other physical conditions,
and possible changes in the Contract Documents due to differing conditions appear in
Paragraphs 4.1 and 4.2 of the General Conditions.

3.4 Before submitting a Bid, each Bidder will, at Bidder's own expense, make or obtain any
additional examinations, investigations, explorations, tests and studies and obtain any
additional information and data which pertain to the physical conditions (surface,
subsurface and Underground Facilities) at or contiguous to the site of the Work or
otherwise which may affect cost, progress, performance or furnishing of the Work and
which Bidder deems necessary to determine its Bid for performing and furnishing the Work
in accordance with the time, price and other terms and conditions of the Contract

Documents.

3.5. On request in advance, Owner or Engineer will assist each Bidder in obtaining access to
the site to conduct such explorations and tests as Bidder deems necessary for submission
of a Bid. Bidder shall restore the site to pre-existing condition as best as possible upon
compietion of such explorations and tests.

3.6. The lands upon which the Work is to be performed, rights-of-way and easements for
access thereto and other lands designated for use by Contractor in performing the Work
are identifled in the Contract Documents. All additional lands and access thereto required
for temporary construction facilities or storage of materials and equipment are to be

provided by Contractor.

3.7. The submission of a Bid will constitute an incontrovertible representation by Bidder that
Bidder has complied with every requirement of this Article 3, that without exception the Bid
is premised upon performing and furnishing the Work required by the Contract Documents
and such means, methods, techniques, sequences or procedures of construction as may
be indicated in or required by the Contract Documents, and that the Contract Documents
are sufficient in scope and detail to indicate and convey understanding of all terms and
conditions for performance and furnishing of the Work.

4.0 INTERPRETATIONS AND ADDENDA.

4.1. Al guestions about the meaning or intent of the Contract Documents are to be submitted
in writing. Interpretation or clarifications considered necessary in response to such

Enviranmeom! Engineers/Consultanu
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questions will be issued only by Addenda. Questions received less than six days prior to
the date for opening of the Bids may not be answered. Only questions answered by formal
written Addenda will be binding. Oral and other interpretations or clarifications will be

without legal effect.

47 Addenda may also be issued to modify the Contract Documents as deemed advisable by
Owner or Engineer.

43 Addenda will be mailed or delivered to all parties recorded by Engineer as having received
the Contract Documents. No addenda will be issued later than four days prior to the date
for receipt of Bids or withdrawing the request for Bids.

5.0 BID SECURITY.

Each Bid must be accompanied by Bid security in the amount stated in the Invitation to Bid. The
required security must be in the form of a certified or bank cashier's check payable to Owner or
a Bid Bond on the form enclosed herewith. The Bid Bond must be executed by a surety meeting
the requirements of Paragraph 5.8 of the General Conditions for surety bonds. The Bid security
of all Bidders will be retained until the successful Bidder has executed the Agreement and

furnished the reguired security.
6.0 CONTRACT TIME.

The number of days within which, or the date by which the Work is to be completed and ready
for final payment (the Contract Time) are set forth in the Agreement.

7.0 LIQUIDATED DAMAGES.

Provisions for liquidated damages are set forth in the Agreement.

8.0 BID FORM.

81 The bid shall be submitted on the proposal form as provided in the book forming the
Contract Documents for subject Work. The submitted proposal shall include Sections
00410 Bid Bond, 00420 Statement of Bidder's Qualifications, 00430 Schedule of Major
Subcontractors, 00450 Schedule of Major Equipment and 00480 Non-Collusion Affadavit.

82 Bid Forms must be completed in ink or typed. All lump sum prices On the form must be
stated in words and numerals; in case of a conflict, words will take precedence.

83 Bids by corporations must be executed in the corporate name by the president or a vice-
president (or other appropriate officer accompanied by evigence of authority to sign) and
the corporate seal shall be affixed and attested by the secretary or an assistant secretary.
The corporate address and state of incorporation shall be shown below the corporate

name.

8.4. Bids by partnerships must be executed in the partnership name and signed by a partner,
his title must appear under his signature and the official address of the partnership must

be shown below the signature.
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85 Bids by joint venture shall be signed by each participant in the Jjoint venture or by an
authorized agent of each participant. The full name of each person or company interas:e
in the Bid shall be listed on the Bid Form.

8 6 The Bid shall contain an acknowledgement of receipt of all Addenda {the numbers of
which must be filled in on the Bid Formj.

8.7 No alterations in Bids, or in the printed forms therefore, by erasures, interpolations, or
otherwise will be acceptable unless each such alteration is signed or initialed by the
Bidder; if initialed, Owner may require the Bidder to identify any alteration so initialed.

8.8. The address and teiephone number for communications regarding the Bid shall be shown.

9.0 BID PRICING.

Bids must be priced as set forth in the Bid Schedule

10.0 SUBMISSION OF BIDS.

10.1. Bids shall be submitted at the time and place indicated in the invitation to Bid and shall be
enclosed in an opaque sealed envelope, marked with the title of the Work, and name and
address of the Bidder and accompanied by the Bid security in the form specified in Section
5.0 of the instructions, and Non-collusion Affidavit. If the Bid is sent through the mail or
other delivery system, the sealed envelope shall be enclosed in a separate envelope with
the notation "BID ENCLOSED" on the face of it

10.2. Bids shall be deposited at the designated location prior to the time and date for receipt of
Bids indicated in the Invitation to Bid, or any extension thereof made by Addendum. Bids
received after the time and date for receipt of Bids will be returned unopened. Bidder shall
assume full responsibility for timely delivery at the location designated for receipt of Bids.

10.3. Oral, telephonic, or telegraphic Bids are invalid and will not receive consideration.

10.4. No Bidder may submit more than one Bid. Multiple Bids under different names will not be
accepted from one firm or association.

11.0 MODIFICATION AND WITHDRAWAL OF BIDS

11.1. Bids may be modified or withdrawn by an appropriate document duly executed (in a
manner that a Bid must be executed) and delivered to the place where Bids are to be

submitted at any time prior to the opening of Bids.

11.2. Bids may also be modified or withdrawn in person by the Bidder or an authorized
representative provided he can prove his identity and authority.

11.3. Withdrawn Bids may be resubmitted up to the time designated for the receipt of Bids
provided that they are then fully in conformance with these tnstructions to Bidders.

12.0 OPENING OF BIDS.

Bids will be opened by Owner.
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13 0 BIDS TO REMAIN OPEN SUBJECT TO ACCEPTANCE.

All Bids shall remain open for sixty (60) days after the day of the Bid opening, but Owner may, In
his sole discretion, release any Bid and return the Bid Security prior to that date.

14.0 AWARD OF AGREEMENT.

14 1 Owner reserves the right to reject any and all Bids, to waive any and all informalities, to
negotiate Agreement terms with the Successful Bidder, and the right to disregard all
nonconforming, non-responsive, unbalanced or conditional Bids. Also, Owner reserves the
right to reject the Bid of any Bidder if Owner believes that it would not be in the best
interest of the Work to make an award to that Bidder, whether because the Bid is not
responsive or the Bidder is unqualified or of doubtful financial ability or fails to meet any
other pertinent standard or criteria established by Owner. Discrepancies in the
multiplication of units of Work and unit prices will be resolved in favor of the unit prices.
Discrepancies between the indicated sum of any column of figures and the correct sum
thereof will be resolved in favor of the correct sum.

14.2 Owner may consider the gualifications and experience of Subcontractors, Suppliers, and
other persons and organizations proposed for those portions of the Work as to which the
identity of Subcontractors, Suppliers, and other persons and organizations is submitted as
requested by Owner. Owner also may consider the operating costs, maintenance
requirements, performance data and guarantees of major items of materials and
equipment proposed for incorporation in the Work when such data is required to be
submitted prior to the Notice of Award.

14 3. Owner may conduct such investigations as, Owner deems necessary to assist in the
evaluation of any Bid and to establish the responsibility, gqualifications and financial ability
of the Bidder's proposed Subcontractors and other persons and organizations to do the
Work in accordance with the Contract Documents to Owner's satisfaction within the

prescribed time.

14 4. If the Agreement is to be awarded, it will be awarded to the lowest Bidder whose
evaluation by Owner indicates to Owner that the award will be in the best interest of the

Work.

14 5. If the Agreement is to be awarded, Owner will give the Successful Bidder a Notice of
Award within sixty (60) days after the date of the Bid opening.

150 CONTRACT SECURITY.

Paragraph 5.8 of the General Conditions and the Supplementary Conditions set forth Owner's
requirements as to Performance and other Bonds. When the Successful Bidder delivers the
executed Agreement to the Owner, it shall be accompanied by the required Securities.

16.0 SIGNING OF AGREEMENT.

When Owner gives a Notice of Award to the Successful Bidder, within ten days thereafter,
Contractor shall deliver to Owner five sets of the required Security Bonds and Insurance forms.
Within ten days thereafter, Owner shall deliver two fully signed sets of Contract Documents to

the Contractor.
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No Agreement ts binding upon the Owner untii ! has been executed by the Owner and deiiveres

1o the Contractor.

17.0 TAXES.

Owner is exempt from Massachusetts State Sales and Use Taxes on materials and
equipment to be incorporated in the Work. Said taxes shall not be included in the

Contract Amount.

(END OF SECTION)
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SECTION 00300 — BID PROPOSAL

Project:
Place:

Date:

| £ NEcK  IPswicH, MA DESIGN SPECIFICATION

Little Neck Wastewater Collection System

Little Neck, Ipswich, MA

in compliance with your invitation for bids dated ,and subject to
all conditions thereof, the undersigned a
Corporation incorporated in the State of . a
consisting of
___, anindividual trading as of the City of
, State of hereby proposes to

furnish and do everything required by the Contract Documents to which this refers at
the lump sum or unit prices shown for each bid item on the foliowing Bid Schedule.
(The Bid Schedule lists the various divisions of construction contemplated in the
Contract Documents, together with an estimate of the units of each for unit price
items. With these units as the basis for unit cost items, the bidder will extend each
item, using the cost he inserts in the unit column. Any total cost found inconsistent
with the unit cost when the bids are examined will be deemed in error and corrected
to agree with the unit cost which shall be considered correct.)

The undersigned bidder does hereby declare and stipulate that this proposal is made
in good faith, without coliusion or connection with any other person Or persons
bidding for the same Work, and that it is made in pursuance of and subject to all the
terms and conditions of the invitation to Bid and Instructions to Bidders, the
Agreement, the Contract Drawings, and the Specifications pertaining to the Work to
be done, all of which have been examined by the undersigned.

The undersigned has examined the iocation of the proposed Work, the Drawings,
Specifications, and other Contract Documents and is familiar with the local conditions
at the place where the Work is 1o be performed.

Accompanying this bid is a certified or cashier's check or standard bid bond in the
sum of (% ) in accordance with the jnvitation to

Bid and Instructions to Bidders.

The undersigned bidder agrees to execute the Agreement and a Performance Bond
and a Payment Bond for the amount of the total of this Bid within ten (10) calendar
days from the date when the written Notice of the Award of the Agreement is
delivered to him at the address given on this Bid. The name and address of the
corporate surety with which the Bidder proposes to furnish the specified Performance

and Payment Bonds is

The undersigned Bidder agrees to abide by the requirements of Executive Order No.
11246, as amended.

All the various phases of Work enumerated in the Contract Documents with their
individual jobs and overhead, whether specifically mentioned, included by implication
or appurtenant thereto, are to be performed by the Contractor under one of the items
listed in the Bid Schedule, irrespective of whether it is named in said list.

Enviranmeomi Enginecny/ Consulznt



Paymen: for Work performed will be in accordance with the Bid Schedule subject 10
changes as provided in the Contract Documents.

[8¢]

The undersigned Bidder hereby acknowledges receipt of Addenda No. o
through

o>

PRICES

Prices submitted by the Bidder shall inciude all labor, materials, transportation, shoring,
removal, dewatering, overhead, profit, insurance, permits, etc.. to cover the completed Work.

BIDDER acknowledges that the Owner has the right to delete items in the Bid or change

quantities at his sole discretion without affecting the Agreement or prices of any item so long as
the deletion or change does not exceed twenty-five percent (25%) of the total Contract Amount.

QUANTITIES

The approximate quantities of Work to be completed in place under the Agreement at unit prices

RESPECTFULLY SUBMITTED:

Signature:

Date:

Title:

License Number (If Applicable);

(SEAL-IF BID is by a corporation)

ATTEST:

ADDRESS:

TELEPHONE:

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
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Little Neck Wastewater Collection System

Feoffees of the Grammar School in the Town of Ipswich

item Description

1.

10A.

10B.

T1A.

118B.

11C.
12A.
12B.
12C.

12D.

12E.

13A.
13B.

Mobilization/Demaobilization

(maximum 5%),

Excavation Below Normal
Grade

Rock Excavation and
Disposal

Bank Run Grave!
Additional Common Fill

Additional Screened
Gravel

Additional Crushed Stone

Dewatering
Sheeting Left in Place

8" Diameter PVC Gravity
Sewer Pipe

3" Diameter PVC Force
Main

6" Diameter PVC House
Lateral Connections

8" by 6" Diameter PVC
Service Wye or Tee

£" Sewer Chimney
4' Diameter Manholes
5' Diameter Manholes

Manhole Frames and
Covers with Inflow Inserts

Manhole Frames and
Covers with Bolted and
Gasketed Covers

8" Inside Drop Connections

Gravel Base Course

Bituminous Concrete
Binder Course

BID SCHEDULE A

Unit Quantity Unit Price
LS 1
CY 500"
CY 500"
CY 200"
CY 200"
CY 200*
CY 200"
LF 1,000*
SF 2,000
LF 8,500
LF 1,800
LF 6,200
EA 168
VF 900
VF 440
VF 120
EA 56
EA 10
VF 25
SY 3,350
SY 6,700

Total Price

LITTLE NECK, IPSWICH, MA
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“3C Brtumincus Concrete SY 71,750
Suriace Course

30 Pavement Leveiing Course TONS 100~
“3E Filter Fabric Sh 500~
“4A  Removal and Relocation of EA 5*
Existing Cross-Drains
148 Removal and Relocation of LF 500°
Existing, In-Service Electric
Conduit
14C. Removal and Proper LF 500

Disposal of Existing, Out-
Of-Service Electric Conduit

14D  Removal and Relocation of LF 500
Existing, In-Service Water
Main

14E. Removal and Proper LF 500"

Disposal of Existing, Out-
Of-Service Water Main

14F  Removal and Relocation of LF 500
Existing, tn-Service
Cable/Telephone Conduit

14G. Removal and Proper LF 500"
Disposal of Existing, Out-
Of-Service
Cable/Teiephone Conduit
144 Proper Abandonment of EA 200"
Existing Septic
Tanks/Cesspools
15A  Submersible Wastewater LS 1
Pumping Station #1
15B. Submersible Wastewater LS 1
Pumping Station #2
16. Loaming and Seeding SY 500*
17. Test Pit Excavation cYy 100*
18. Hay Bales and Silt Fence LF 2,000
19. Engineer's Field Office LS 1
20. Temporary 1,000 Galion EA 5
Tight Tanks
21 Trench Dams EA 50
22. New Electrical Conduits LF 3,700
23A.  OQverflow Tank for Pump EA 1

Station #1

Environmental Engineers/Consuliznts
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238. Overfiow Tank for Pump EA 1
Station #2

24. Force Main to Gate for LF 300
Future Use

TOTAL
* indeterminate quantity assumed for comparison of bids

TOTAL (IN WORDS) BID SCHEDULE A:

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION Environmental Enginecrs/ Consultants



SECTION 00400 — SUPPLEMENTS TO BID PROPOSAL

00410
00420
00430
00450

00480

Bid Bond

Statement of Bidder's Qualifications
Schedule of Major Subcontractors
Schedule of Major Equipment

Non-collusion Affidavit of Prime Bidder

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
WASTEWATER COLLECTION SYSTEM — DECEMBER 28, 2004
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SECTION 00410 — BID BOND

KNOW ALL MEN BY THESE PRESENTS: that we, the undersigned
as Principal, and

as Surety, are hereby held and firmly bound unto

in the sum of § for the payment of which, well and
truly to be made, we hereby jointly and severally bind ourselves, successors, and assigns.

THE CONDITION of this obligation is such that whereas the Principal has submitted to
a certain BID, attached hereto and hereby made a part

hereof to enter into an Agreement in writing for the following Work: Construction of the Little
Neck. Ipswich, MA Wastewater Collection System.

NOW THEREFORE,
a. |f said BID shall be rejected, or

b If said BID shall be accepted and the Principal shall execute and deliver an
Agreement in the form of the Agreement attached hereto (properly completed in
accordance with said BID) and shall furnish a BOND for his faithful performance of
said Agreement, and for payment of all persons performing labor or furnishing
materials in connection therewith, and shall in all other respects perform the
Agreement created by the acceptance of said BID, then this obligation shall be void,
otherwise the same shall remain in force and effect, it being expressly understood
and agreed that the liability of the Surety for any and all claims hereunder shall, in no
event exceed the penal amount of this obligation as herein stated.

The Surety, for value received, hereby stipulates and agrees that the obligations of said
Surety and its BOND shall be in no way impaired or affected by any extension of the
time within which the Owner may accept such BID; and said Surety does hereby waive

notice of any such extension.

IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals,
and such of them as are corporations have caused their corporate seals to be hereto affixed
and these presents to be signed by their proper officers, the day and year first set forth above.

Principal
Surety

BY:

TITLE:

IMPORTANT: Surety companies executing Bonds must appear on the Treasury Department's
most current list (Circular 570 as amended) and be authorized to transact
business in the State of Massachusetts.

Epvironmenual Engineers/Consulianu



SECTION 00420 - STATEMENT OF BIDDER'S QUALIFICATIONS

Ali questionts must be answered and the data given must be clear and comprehensive. This
statement must be notarized. If necessary, questions may be answered on separate afttached
sheets. The Bidder may submit any additiona!l information he desires.

1. Name of Bidder:

2. Permanent main office address:

3. When organized:

4. If a corporation, where incorporated:

How many years have you been engaged in the contracting business under your
present firm or trade name?

Contracts on hand: (Schedule these, showing amount of each contract and the
appropriate anticipated dates of completion )

[@)]

7. General character of work performed by your company:

8. Have you ever failed to complete any work awarded to you?
if so, where and why?

9. Have you ever defaulted on a contract?
If so, where and why?

Eovir | Engin /Consuftanic
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10 List the more important projects recently completed by your company, stating the
approximate cost of each, and the month and year completed, location and type of
construction.

11. List your major equipment available for this Work.

12. Experience in construction work similar in importance to this VWork:

13. Background and experience of the principal members of your organization, including
officers:

14 Credit available: $

15 Bank reference:

16. Wil you, upon request, fill out a detailed financial statement and furnish any other
information that may be required by the Owner?

1 om Kerw Ip2wirH MA DESIGN SPECIFICATION Eovironmeatal Engincer/ Consulunu



7. Are you licensed as an Excavator, Pipeiine Constructor or any other titie?

tf yes, in what city, county and state?
What class, license and numbers? o

Note: The CONTRACTOR must be or become licensed in the city or county for
which or where this Work is to be performed.

18. Do you anticipate subcontracting work under this Agreement?
If yes, what percent of total Work? B

19. Are any lawsuits pending or threatened against you or your firm at this time?
If yes, DETAIL

20. What are the limits of your pubiic liability?
DETAIL

VVhat company?

21. What are your company's bonding limitations?

Have you ever been assessed liquidated damages for failure to complete a project

within the Contract Time?
If so, when and where?

22.

The undersigned hereby authorizes and requests any person, firm or corporation to
furnish any information requested by the Owner in verification of the recital
comprising this Statement of Bidder's Qualifications.

23.

this day of .20

Dated at:

Name of Bidder

By:

Name & Title:

State of: )

County of:

Environroenta] Engincers/Consutint:
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Being duly sworn deposes and says that he is

of (Name of Organization) and that the answers to

the foregoing questions and all statements therein contained are true and correct.

day of .20

Subscribed and sworn to before me this

Notary Public

My commission expires

Environmenul Enginecrs/Consuvitants
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SECTION 00430 — SCHEDULE OF MAJOR SUBCONTRACTORS

Item Subcontractor

Earthwork, Yard Piping

Dewatering

Electrical

Controls and Instrumentation

Mechanical Piping

Environmental Engineen/Consultany
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SECTION 00450 —- SCHEDULE OF MAJOR EQUIPMENT

item Manufacturer or Supplier

Packaged Pump Stations

Note: In connection with the major items of equipments to be furnished and installed, the
Bidder does expressly agree to the following provision:

Should the Bidder indicate more than one manufacturer; or fail to indicate a
manufacturer, the Owner shall have the specific right to make the selection at no
additional cost to the Owner.

LiTTLE NECK, IPSWICH, MA DESIGN SPECIFICATION Esvironmenml Engineers/Consutanu

- [ PR N e AN ANN A )



SECTION 00480 - NONCOLLUSION AFFIDAVIT OF PRIME BIDDERS

State of )

1SS

County of )

Being first duly sworn, deposes and says that:

1. Heis of
(Title)
the Bidder that has submitted the attached Bid:

2 He s fully informed respecting the preparation and content of the attached Bid and of
all pertinent circumstances respecting such Bid.

3. Such Bid is genuine and is not a collusive or sham Bid:

4 Neither the said Bidder nor any of its officers, partners, owners, agents,
representatives, employees or parties in interest, including this affiant, has in any
way coliuded, conspired, connived or agreed, directly or indirectly with any other
Bidder, firm, or person to submit a collusive or sham Bid in connection with the
Agreement for which the attached Bid has been submitted or to refrain from bidding
in connection with such Agreement, or has in any manner, directly or indirectty,
sought by agreement or collusion or communication or conference in the attached
Bid or any other Bidder, or to fix any overhead, profit or cost element of the Bid price
or the Bid price of any other Bidder, or to secure through any collusion, conspiracy,
connivance or unlawful agreement any advantage against the Owner or any other
person interested in the proposed Agreement: and

5 The price or prices quoted in the attached Bid are fair and proper and are not tainted
by any collusion, conspiracy, connivance or unlawful agreement on the part of the
Bidder or any of its agents, representatives, owners, employees, or parties in
interest, including this affiant.

Signed.

Title:

Subscribed and sworn to before me this day of 20

Notary Public:

My commissior expires:

Environmeatal Engineers/Consultany
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CONTRACT DOCUMENTS

SECTION 00500 — AGREEMENT FORMS

00510 Notice of Award
00520 Agreement
00530 Notice to Proceed
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SECTION 00510 - NOTICE OF AWARD

DATE

TO.
DESCRIPTION OF WORK: Construction of the Littie Neck. Ipswich. MA Wastewater Collection

System
OWNER: Feoffees of the Grammar School in the Town of Ipswich

, 200 for the above

You are hereby notified that your Bid dated
Work has been considered.

You are the apparent Successfyl Bidder and an Agreement for the Work wil| be executed.

The Contract Amount is Dollars,
($ ).

You must comply with the following conditions within ten (10) days of the date of this Notice of
Award.

You must deliver to the Engineer. Lombarde Associates, Inc. af 49 Edge Hill Road, Newton, MA
02467, five sets of the Contract Security (Bonds) and Insurance Forms as specified in the
Instructions to Bidders, General Conditions (Article 5) and Supplementary Conditions.

Failure to comply with these conditions within the time specified will entitie OWNER to consider
your bid abandoned, to annul this Notice of Award and to declare your Bid Security forfeited.

OWNER:

BY:

TITLE:

Eovironmental Enginee
AOMBARDDIANS QCLAT L
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SECTION 00520 - AGREEMENT

STATE OF: Massachusetts )

COUNTY OF: )

THIS AGREEMENT AND FORMAL CONTRACT, made and entered into this day of

, 200_, by and between Feoffees of the Grammar School in the Town of

Ipswich, MA, party of the first part, hereinafter called the "OWNER", and,
a (Individual, Partnership, or Corporation) of the City of

. County of . State of ,
hereinafter called the "CONTRACTOR" party of the second part, WITNESSETH, that whereas

the OWNER intends to construct the Littie Neck, Ipswich, MA Wastewater Collection System,
hereinafter called the Work, in accordance with the Drawings, Specifications, and other Contract

Documents prepared by Lombardo Associates, Inc., dated

NOW, THEREFORE, the OWNER and CONTRACTOR for the considerations hereinafter set
forth, agree as follows:

1 The CONTRACTOR agrees to furnish all the necessary labor, materials, equipment,
tools and services necessary to perform and complete in a workmanlike manner all
work reguired for the construction of the Work, in strict compliance with the Contract
Documents herein mentioned, which are hereby made a part of the Agreement,

including the following Addenda:

Addendum No. Date

a Contract Time: The CONTRACTOR agrees to commence work under this
Contract in accordance with the written Notice to Proceed, and to finally complete
the Work within 120 calendar days of the commencement of the Contract Time
as defined in the General Conditions of the Contract.

_Environmental Engineers Consultny
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Sub-Contractors The CONTRACTOR agrees to bind every sub -contractor by
the terms of the Contract Documents. The Contract Documents shall not be
construed as crzating any coniractual relation between the Sub-Contractor ang

the OWNER.

D

<« The OWNER agrees to pay, and the CONTRACTOR agrees to accept, in full
payment for the performance of this Agreement, and in accordance with Section
00300 of the Contract Documents, the Contract Amount of:

Dollars ($ ).
plus any and all sums to be added and/or deducted resulting from all extra and/or
omitted work in connection therewith, as authorized under the terms as stated in the
General and Supplementary Conditions, all in accordance with the terms as stated in

the Contract Documents.

Progress Payments will be made in accordance with the General and

a.
Supplementary Conditions of the Contract Documents.

b. Progress Payments will be in the amount equal to ninety percent (90%) of the
calculated value of the Work completed until fifty percent (50%) of the work
required by the Contract Documents has been completed. At such time, OWNER
shall have retained funds to five percent (5%) of the total Contract Amount. The
amount retained, as provided above will be withheld by the OWNER until
completion of the Agreement to ensure faithful completion of the Work under the

terms of the Contract Documents.

Upon completion and acceptance of the Work in accordance with the Contract
Documents, OWNER shall pay the remainder of the Contract Amount after
publication by the OWNER in accordance with Massachusetts statutory

requirements.

3. Contract Documents

it is hereby mutually agreed that the following list of instruments, plans,
specifications, and documents which are attached hereto, bound herewith or
incorporated herein by reference shall constitute the Contract Documents, all of
which are made a part hereof, and collectively evidenced and constitute the
Agreement between the parties hereto, and they are fully a part of the Agreement as
if they were set out verbatim and in full herein, and are designated as follows:

a. Instructions to Bidders
b. Bid Proposal

c. Bid Bond

d. Notice of Award

e. Agreement

Performance and Payment Bonds

M

Eoviroameatal Engineert/ Consuhanu
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g. Certificates of Insurance, Policy Endorsement
h. Notice to Proceed
i,  General Conditions
j. Supplementary Conditions
k Technical Specifications
|, Drawings
m. Submittal Packet
n. Addenda
4. Liquidated Damages

OWNER and CONTRACTOR recognize that time is of the essence in this
Agreement and that the OWNER will suffer financial loss if the Work is not complete
within the time specified in paragraph 1.a) above, plus any extensions thereof
allowed in accordance with the General Conditions. They also recognize the delays,
expense and difficulties involved in proving, in a legal proceeding, the actual loss
suffered by OWNER if the Work is not complete on time. Accordingly, instead of
requiring any such proof, OWNER and CONTRACTOR agree that as liquidated
damages for delay (but not as a penalty) CONTRACTOR shall pay OWNER two
thousand dollars ($2,000) for each calendar day that expires after the time specified
in paragraph 1.a) for final completion until the Work is finally complete.

5 Contractor Representations

In order to induce OWNER to enter into this Agreement, CONTRACTOR makes the
following representations:

a CONTRACTOR has familiarized himself with the nature and extent of the
Contract Documents, Work, locality, and with all local conditions and federal,
state, and local laws, ordinances, rules and regulations that in any manner may
affect cost, progress or performance of the Work.

o ———

b CONTRACTOR has studied carefully the Contract Documents and all other items
otherwise affecting cost, progress or performance of the Work which were relied
upon by the Engineer in the preparation of the Contract Drawings and
Specifications and which have been identified in the Supplementary Conditions
as a part of the Contract Documents. :

¢ CONTRACTOR has made or caused to be made examinations, investigations
and tests and studies of such reports and related data in addition to those
referred to in paragraph 5.b) as he deems necessary for the performance of the
Work at the Contract Amount, within the Contract Time and in accordance with
the other terms and conditions of the Contract Documents: and no additional

i = Mrar Ipoanc MA DESIGN SPECIFICATION Environmenta) Engineeri/ Consulunu



examinatons investigations, tests, repons or similar data are or wili De requirec
by CONTRACTOR for such purposes

d. CONTRACTOR has correlated the results of all such observations,
examinations investigations. tests. reports and data with the terms and

conditions of the Contract Documents.

e. CONTRACTOR has given Engineer written notice of all conflicts, errors or
discrepancies that he has discovered in the Contract Documents and the written
resolution thereof by Engineer is acceptable to CONTRACTOR.

6. Miscellaneous

Terms used in this Formal Contract which are defined in Article 1 of the Generai

a
Conditions shall have the meanings indicated in the General Conditions.

b No assignment by a party hereto of any rights under or interests in the Contract
Documents will be binding on another party hereto without the written consent of
the party sought to be bound; and specifically but without limitation, moneys that
may become due and moneys that are due may not be assigned without such
consent (except to the extent that the effect of this restriction may be limited by
law); and unless specifically stated to the contrary in any written consent to an
assignment, no assignment will release or discharge the assignor from any duty
or responsibility under the Contract Documents.

c. OWNER and CONTRACTOR each binds himself his partners, successors.
assigns, and legal representatives to the other party hereto, his partners,
successors, assigns and legal representatives in respect to all covenants,
agreements and obligations contained in the Contract Documents.

d. No mechanic, contractor, sub-contractor, material man or other person can or will
contract for or in any manner have or acquire any lien upon the Work covered by
this Agreement, or the land upon which the same is situated.

The Engineer is. Lombardo Associates, Inc. Located at 49 Edge Hill Road,
Newton, MA 02467. Attn: Pio Lombardo.

Environmeotal
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SIGNATURES:

OWNER: Feoffees of the Grammar School in the Town of Ipswich

DATE:

BY:

NAME:

TITLE:

ATTEST:

NAME:

TITLE:

Address for giving notices:

CONTRACTOR:

DATE:

BY:

NAME:

TITLE:

ATTEST:

NAME:

TITLE:

Address for giving notices:

Environmental Engineert/Consultunt
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SECTION 00530 - NCTICE TO PROCEED

~

@)

DESCRIPTION OF WORK.: Construction of the Little Neck Ipswich. MA Wastewater Collection
System
OWNER: Feoffees of the Grammar School in the Town of Ipswich

This notice is to advise you:

That the required Contractor's Performance Bond, Payment Bond and Certificates of Insurance
and Policy Endorsement have been received by the Owner.

That the Agreement covering the above-described Work has been fully executed by the
Contractor and the Owner.

That the Owner has approved the said Contract Documents.

That the Contract Time commences upon execution of this Notice to Proceed by the Owner.

Therefore, as the Contractor for the above described Work, you are hereby authorized and
directed to proceed within ten (10) calendar days from receipt of this notice as required by the

Agreement.

Dated this day of , 200

OWNER: Feoffees of the Grammar School in the Town of Ipswich

BY:

TITLE:

ACKNOWLEDGMENT OF NOTICE

Receipt of this Notice to Proceed is hereby acknowledged this day of
200 :

CONTRACTOR:

BY:

TITLE:

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION ______ Eavionocond Engincen/Coosubanu
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SECTION 00600 - BONDS AND CERTIFICATES

00610

00615

00630

00640

00650

00651

00660

Performance Bond
Payment Bond

Certificate of Substantial
Completion

Certificate of Final Acceptance
Lien Waiver Release (Contractor)

Lien Waiver Release
(Subcontractor)

Consent of Surety

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
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SECTION 00610 — PERFORMANCE BOND

Bond No
FNOW ALL MEN BY THESE PRESENTS that
{Firm}
(Address):

(an Individual). (a Partnership), (a Corporation), hereinafter referred to as "the Principal”, and

(Firm):

(Address):

hereinafter referred to as “the Surety”, are held and firmly bound unto the Owner, in the pena!
sum of Dollars ($ ) In lawful
money of the United States, for the payment of which sum well and truly to be made, we bind
ourselves, successors and assigns, jointly and severally, firmly by these presents.

THE CONDITIONS OF THIS OBLIGATION are such that whereas the Principal entered intc a

certain Agreement with the Owner, dated the day of , 200 . a
copy of which is hereto attached and made a part hereof for the performance of the Work.
Construction of the Little Neck Ipswich. MA Wastewater Collection System.

NOW, THEREFORE, if the Principal shall well, truly and faithfully perform its duties, all the
undertakings, covenants, terms and conditions of said Agreement during the original Contract
Time thereof, and any extensions thereof which may be granted by the Owner, with or without
Notice to the Surety and during the life of the warranty period, and it shall satisfy all claims and
demands incurred under such Agreement, and shall fully indemnify and save harmiess the
Owner from all cost and damages which it may suffer by reason of failure to do so, and shall
reimburse and repay the Owner all outiay and expense which the Owner may incur in making
good any default, and then this obligation shall be void; otherwise to remain in full force and

effect.

PROVIDED, FURTHER, that the said Surety, for value received, hereby stipulates and agrees
that no change, extension of time, alteration or addition to the terms of the Agreement or to the
Work to be performed thereunder or the Contract Documents accompanying the same shall in
any way affect its obligation on this bond; and it does hereby waive notice of any such change,
extension of time, aiteration or addition to the terms of the Agreement or to the Work or to the

Contract Documents.

PROVIDED, FURTHER, that no final settlement between the Owner and the Contractor shall
abridge the right of any beneficiary hereunder, whose claim may be unsatisfied.

IN WITNESS WHEREOF, this instrument is executed in five (5) counterparts, each one of which
shall be deemed an original, this day of . 200

Eovironmenial Engineers/Consultanu
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PRINCIPAL

ATTEST: Principal:
By: By:
Title: Title:

(Address)
(Corporate Seal)

SURETY

ATTEST: Principal:
By: By:
Title: Title:

. (Address)

(Surety Seal)

NOTE: Date of Bond must not be prior to date of Agreement.

IMPORTANT: Surety Company must be authorized to transact business in the State of
Massachusetis and be acceptable to the Owner.

Environmental Engincers/Contuinnu
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SECTION 00615 - PAYMENT BOND

Bond N¢
KNOW ALL MEN BY THZSE PRESENTS that
(Firm)
(Address):

(an Individual), (a Partnership), (a Corporation), hereinafter referred to as "the Principal", and

(Firm).

(Address):

hereinafter referred to as "the Surety", are held and firmiy bound unto the Owner, in the penal
sum of Dollars ($ ) In lawful money of the
United States, for the payment of which sum well and truly to be made, we bind ourselves,
successors and assigns, jointly and severally, firmly by these presents.

THE CONDITIONS OF THIS OBLIGATION are such that whereas the Principal entered into a

certain Agreement with the Owner, dated the day of . 200
a copy of which is hereto attached and made a part hereof for the performance of the Work,

Construction of the Little Neck, Ipswich, MA Wastewater Collection System.

NOW, THEREFORE, if the Principal shall make payment to all persons, firms, subcontractors
and corporations furnishing materiais for or performing labor in the prosecution of the Work
provided for in such Agreement, and any authorized extension or modification thereof, including
all amounts due for materials, lubricants, repairs on machinery, equipment and tools,
consumed, rented or used in connection with the execution of such Work, and all insurance
premiums on said Work, and for all labor, performed in such Work whether by Subcontractor or
otherwise, then this obligation shall be void; otherwise to remain in full force and effect.

PROVIDED, FURTHER, that the said Surety, for value received, hereby stipulates and agrees
that no change, extension of time, alteration or addition to the terms of the Agreement or to the -
Work to be performed thereunder or the Contract Documents accompanying the same shall in
any way affect its obligation on this Bond; and it does hereby waive notice of any such change,
extension of time, alteration or addition to the terms of the Agreement or to the Work or to the

Contract Documents.
PROVIDED, FURTHER, that no final settlement between the Owner and the Contractor shall
abridge the right of any beneficiary hereunder, whose claim may be unsatisfied.

IN WITNESS WHEREOF, this instrument is executed in five (5) counterparts, each one of which
shall be deemed

, 200

an original, this day of

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION A _ . mJ n/mu)uu:
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PRINCIPAL

ATTEST: Principal:

By: By:

Tiﬂe: Title:
(Address)

(Corporate Seal)

SURETY
ATTEST: Principal:
By: By:
Title: Title:
(Address)
(Surety Seal)
NOTE: Date of Bond must not be prior to date of Agreement.

IMPORTANT: Surety Company must be authorized to transact business in the State of
Massachusetis and be acceptable to the Owner.

(Surety Seal)

Enviranmental Engincers/Consultanu

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION _
- : CANSOCIATES, INC.

e PN e —— L T et N NNNA




SECTION 00630 — CERTIFICATE OF SUBSTANTIAL COMPLETION

TO

DESCRIPTION OF WORK" Construction of the Little Neck_ ipswich MA Wastewater Coliecticn

System

OWNER: Eeoffees of the Grammar School in the Town of Ipswich

DATE OF SUBSTANTIAL COMPLETION:

DATE OF AGREEMENT

The Work performed under this Agreement has been reviewed by authorized representatives of
the Owner, Contractor, and the Engineer and the Work (or specified part of the Work, as
indicated above) is hereby declared to be substantially complete on the above stated date

A tentative list of items to be completed or corrected is appended hereto. This list may not be

fully inclusive, and the failure to include an item on it does not alter th e responsibiiity of the
Contractor to complete all the Work in accordance with the Contract Documents.

ENGINEER Lombardo Associates, .Inc. Date:

By:

Title:

The Contractor accepts this Certificate of Substantial Completion and agrees to complete and
correct the items on the tentative list within the time indicated.

Date:

CONTRACTOR:

By:

Title:

The Owner accepts the Work or specified parts of the Work as substantially compiete and will
assume full possession of the Work or specified part of the Work. The responsibility for utilities.
security, and insurance under the Contract Documents shall be as set forth under "Remarks"

below.

OWNER: Feoffees of the Grammar School in the Town of Ipswich Date:
Title:

By:

Remarks:

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION . _— Eovironmeatal Engineen/Consuluau
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SECTION 00640 — CERTIFICATE OF FINAL ACCEPTANCE

DATE:

TO:
DESCRIPTION OF WORK: Construction of the Little Neck_lpswich, MA Wastewater Collection
System

OWNER: Feoffees of the Grammar School in the Town of ipswich

Gentlemen:

You are hereby notified that the Owner has accepted the Work.

A check is attached hereto in the amount of
Dollars (% ) as final payment for all work done, subject to the terms of the

Contract Documents which are dated , 200

in conformance with the Contract Documents for the Work, your obligations and warranty period
will continue for the specified time from the date as set forth herein above, until day of___, 200__

per the Supplementary Conditions.

Sincerely,

OWNER: Feoffees of the Grammar School in the Town of ipswich

By:

Name:

Title:

ATTEST.

Title:

Environmental Engineert/ Consubiany
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SECTION 00651 ~ LIEN WAIVER RELEASE (SUBCONTRACTOR)

1O FecHees of the Grammar School In the Town of Ipswich (hereinafter referred to as "the

Owner")

OESCRIPTION OF WORK: Construction of the Little Neck Ipswich. MA Wastewater Collectior
System

SUBCONTRACTOR:

1 The undersigned does hereby release all claims, Mechanic's Liens Rights, Miller Act
Claims (40 USCA 270), Stop Notice, Equitable Liens and Labor and Material Bond
Rights resulting from labor and/or materials, subcontract work, equipment or other
work, rents, services or supplies heretofore furnished in and for the construction,
design, iImprovement, alteration, additions to or repair of the above described Work.

2. This release Is given for and in consideration of the sum of
Dollars (3 ) and other good and valuable consideration. If no dollar

consideration is herein recited, it is acknowledged that other adequate consideration
has been received by the undersigned for this reiease.

3. In further consideration of the Payment made or to be made as above set forth, and
to induce the Contractor to make said payment, the undersigned agrees to defend
and hold harmless the Owner and lender, if any, and Surety from any claim or claims
hereinafter made by the undersigned or its Suppliers, Subcontractors or employees,
servants, agents or assigns of such persons against the Work. The undersigned
agrees to indemnify or reimburse all persons so relying upon this release for any and
all sums, including attorney's fees and costs, which may be incurred as the result of

any such claims.

4. It 1s acknowledged that the designation of the above Work constitutes an adequate
description of the property and improvements for which the undersigned has
received consideration for this release.

5. Itis further warranted and represented that all such claims against the undersigned
or the undersigned's Subcontractors or material suppliers have been paid or that
arrangements, satisfactory to the Owner and Contractor, have been made for such

payments.

6. It is acknowledged that this release is for the benefit of and may be relied upon by
the Owner, the Contractor, the lender, if any, and the principal and Surety on any
Performance and Payment bonds for the Work.

7. In addition to the foregoing, this instrument shall constitute a full, final and complete
release of all rights, claims and demands of the undersigned against the Owner,
Contractor, or Surety arising out of or pertaining to the above referenced Work. If
partial, all rights and claims on the Work are released up to and including the

day of , 200
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Dated this day of , 200

SUBCONTRACTOR:

BY:

TITLE:

STATE OF: )

COUNTY OF: )

The foregoing release was subscribed and sworn to before me this ____ day of

, 200 , by

of

(as

NOTARY PUBLIC

My commission expires:
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SECTION 00660 — CONSENT OF SURETY

TO Feoffees of the Grammar Schoolin the Town of Ipswich (hereinafter referred o as "the

Owner"y

DESCRIPTION OF WORK: Construction of the Little Neck. Ipswich MA Wastewater Collection
System
DATE OF AGREEMENT:

In accordance with the provisions of the Agreement between the Owner and the Contractor for

the Work indicated above,

on bond of (Surety)
hereby approves of the final payment to the Contractor, and agrees that final payment to the

Contractor shall not relieve the Surety Company of any of its obligations to the Owner, as set
forth in the said Surety Company's Bonds and the Contract Documents for the Work.

IN WITNESS WHEREOF, the Surety Company has hereunto set its hand this day of __

, 200
(Surety Company)
BY:
ATTACH: Power of Attorney and Certificate of Authority of Attorney(s)-in-Fact,

Environmeonl Engineers/Consubtanu
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CONDITIONS OF THE CONTRACT

SECTION 00700 — GENERAL CONDITIONS

Articie 1
Article 2
Article 3
Article 4
Article 5
Article 6
Article 7
Articie 8
Article 9
Article 10

Article 11

Article 12

Aricle 13

Article 14

Definitions

Preliminary Matters

Contract Documents: Intent and Reuse
Physical Conditions

Bonds and Insurance Reguirements
Scope of Work

Execution of the Work

Control of Material

Legal Relations and Responsibility to the public
Prosecution and Progress
Measurement and Payment

Warranty and Guarantee; Access to Work: Continuation of
Work; Partial Utilization

Work by Others

Miscellaneous
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ARTICLE 1 = DEFINITIONS

Wherever used in these General Conditions or in the other sections of these Contract
Documents, the following terms. or pronouns in place of them, have the meanings indicated

which are applicable to both the singular and plural thereof:

11

1.2.

1.3

1.4

1.5

1.6

1.7.

1.8.

AASHTO: The American Association of State Highway and Transportation Officials
ASA: The American Standards Association

ASTM: The American Society for Testing Materials

AWWA: The American Water Works Association

ADDENDA: Written or graphic instruments issued prior to the opening of Bids which
clarify, correct or change the bidding documents and the Contract Documents

AGREEMENT: The written agreement between Owner and Contractor covering the Work
to be performed; other sections of these Contract Documents are attached to the
Agreement and made a part thereof as provided therein.

APPLICATION FOR PAYMENT: The form accepted by the Engineer and Owner which is
to be used by the Contractor in requesting progress or final payments and which is to
include such supporting documentation as is required by the Contract Documents, Owner

or Engineer.

BID: The offer or proposal of the Bidder submitted on the prescribed Bid Proposal form
setting forth the costs for the Work to be performed.

BIDDER: Any individual, firm or corporation, submitting a proposal directly to the Owner
for the Work contemplated. acting directly or through a duly authorized representative.

- BONDS: Bid, performance and payment bonds and other instruments of security.

- CHANGE ORDER: A written modification to the Contractor signed by the Engineer and

the Owner authorizing an addition, deletion or revision in the Work, or an adjustment in the
Contract Amount or the Contract Time issued after the effective date of the Agreement.

- COMPLETION: The Work or a portion thereof, has progressed to a point where, in the

opinion of the Engineer and the Owner it is totally complete, and the Engineer certifies that
the Work is generally in accordance with the Contract Documents. The Contractor has
fulfilled all of his obligations under the Contract Documents, except for certain continuing
obligations. The aforementioned completion shall be sufficient to meet the requirements
set forth for Final Payment and Acceptance in Paragraph 11.19 of the General Conditions.
The terms "complete" and "completed" as applied to the Work refer to completion.

. CONTRACT OR CONTRACT DOCUMENTS: The written agreement executed between

the Owner and the successful bidder, covering the performance of the Work and the
furnishing of labor and materials, by which the Contractor is bound to perform the Work
and furnish the labor and materials and by which the Owner is obligated to compensate
him therefore at the mutually established and accepted Contract Amount. The Contract
Documents shall include the Instructions to Bidders, Agreement, Notice of Award,

LITTLE NECK, IPSwicH, MA DESIGN SPECIFICATION
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Addenda (which pertain to the Contract Documents, Contractor's Bid Proposal including
documentation accompanying the Bid and Award), Bonds, Certificates of Insurance, these
General Conditions, Supplementary Conditions, Technical Specifications, Drawings, and
other items specifically identified in the Agreement together with all Modifications issued
after the execution of the Agreement.

CONTRACT AMOUNT: The moneys payabie by Owner to Contractor under the Contract

Documents as stated in the Agreement.

CONTRACT TIME: The number of days for the completion of the Work as stated in the

Agreement commencing with the date of the Notice to Proceed.

CONTRACTOR: The individual, partnership, firm, or corporation with whom Owner has

entered into the Agreement, acting directly or through lawful agents or employees,
primarily liable for the acceptable performance of the Work for which contracted, and also
for the payment of all legal debts pertaining to the Work.

" DAY: A calendar day of twenty-four hours measured from midnight to the next midnight.

DEFECTIVE: An adjective which when modifying the word Work refers to Work that is

unsatisfactory, faulty or deficient, or does not conform to the Contract Documents or does
not meet the requirements of any inspection, test or approval referred to in the Contract
Documents, or has been damaged prior to final payment.

_DISTRICT: A legally constituted governmental entity established for the purpose of

carrying on specific activities within definitely defined boundaries. Its governing body may
be the Board of Supervisors or it may be composed of elected or appointed members.
The District shall be represented by its authorized Board of Directors in accordance with

its statutory powers.

DRAWINGS: The Contract Drawings or exact reproduction thereof, which graphically

show the character and scope of the Work to be performed and which have been
prepared or approved in concept by the Engineer and are referred to in and a part of, the

Contract Documents.

EFFECTIVE DATE OF THE AGREEMENT: The date indicated in the Agreement on

which it becomes effective, but if no such date is indicated it means the date on which the
Agreement is signed and delivered by the last of the two parties to sign and deliver.

ENGINEER: The person, firm, or corporation named as such in the Contract Documents.

EQUIPMENT: All machinery, together with the necessary parts supplied for upkeep and

maintenance, and also all tools and apparatus necessary for the proper construction and
acceptable completion of the Work.

FEDERAL SPECIFICATIONS: The Federal Specifications and Standards, and

supplements, amendments, and indices thereto, are prepared and issued by the General
Services Administration of the Federal Government. These may be purchased from the
Superintendent of Documents, U.S. Government Printing Office, Washington, D.C.

20025.
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105
25

1

1.27.

1

1

1

26,

.28.

29.

.30.

31,

.33

.34.

.35.

.36.

37,

FIELD ORDER" A writter order to the Contractor i1ssued by the Engineer effecting a
change in the Work not involving an adjustment in the Contract Amount or an adjustmzn:

in the Contract Time.

INTENTION OF TERMS: Whenever, in these Specifications or upon the Drawings, the
words "directed”, "required”. "permitted”, "ordered", "designated", "prescribed". or words o
like import, are used, it shall be understood that the direction, requirement, permission,
order, designation, or prescription of the Engineer is intended; and similarly, the words
"approved", "acceptable”, "satisfactory”, or words of like import, shall mean approved by
or acceptable to, or satisfactory to the Engineer, subject in each case to the final
determination of the Owner. Any reference to a paragraph or subparagraph within a
section shall include the general provision of the section or sections and paragraph

pertinent thereto.

LABORATORY: The official testing laboratories of the Owner or such other laboratories
as may be designated by the Engineer.

MODIFICATION: (a) A written amendment of the Contract Documents signed by both
parties, (b) a Change Order, or (c) a Supplemental Agreement. A modification may only be

issued after the effective date of the Agreement.

NOTICE OF AWARD: The written notice by Owner to the apparent successful Bidder
stating that upon compliance by the apparent Successful Bidder with the conditions
precedent enumerated therein, within the time specified, Owner will sign and deliver the

Agreement.
NOTICE TO PROCEED: A written notice given by Owner to Contractor (with a copy to

Engineer), the date of which fixes the Contract Time will commence to run and on which
Contractor shall start to perform his obligation under the Contract Documents.

OWNER: The public body or authority, corporation, association, firm or individual with
whom the Contractor has entered into the Agreement and for whom the Work is to be

provided.

. PAYMENT BOND: The approved form of security furnished by the Contractor and his

Surety as a guarantee that he will pay in full all bilis and accounts for materials and labor
used in the execution of the Work, as provided by law.

PERFORMANCE BOND: The approved form of security furnished by the Contractor and
his Surety as a guarantee of good faith and ability on the part of the Contractor to execute
the Work in accordance with the terms of the Contract Documents.

PROJECT REPRESENTATIVE: An authorized representative of the Owner who is
assigned to the Work or any part thereof.

PROJECT MANAGER: An authorized representative of the Owner who is assigned to the
Work or any part thereof.

PROPOSAL: (See "BID")

SHOP DRAWINGS: All drawings, diagrams, illustrations, schedules and other data which
are specifically prepared by the Contractor, a Subcontractor, manufacturer, fabricator,
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1.38.

1.39.

1.40.

1.41.

1.42.

1.43.

1.44.

1.45.

supplier or distributor to illustrate some portion of the Work and all illustrations, brochures,
standard schedules, performance charts, instructions, diagrams and other information
prepared by a manufacturer, fabricator, supplier or distributor and submitted by Contractor
to illustrate material or equipment for some portion of the Work.

SPECIFICATIONS: A part of the Contract Documents consisting of written descriptions,
of a technical nature, of materials, equipment, construction systems, standards and
workmanship for execution of the work which may be included in the Contract Documents.

SUBCONTRACTOR: An individual, firm or corporation having a direct contract with
Contractor or with any other Subcontractor for the performance of a part of the Work.

SUBSTANTIAL COMPLETION: The Work (or a specified part thereof) has progressed to
the point where, in the opinion of the Engineer as evidenced by a written opinion as to
Substantial Completion, it is sufficiently compiete, in accordance with the Contract
Documents, so that the Work (or specified part thereof) can be utilized or partially utilized
for the purposes and in a manner for which it was intended; or if there be no such written
opinion issued, when final payment is due in accordance with paragraph 11.19. The terms
"substantially complete" and "substantially completed” as applied to any Work refer to

Substantial Completion thereof.

SUPERINTENDENT: Executive representative for the Contractor present on the Work at
all times, authorized to receive and fulfill instructions from the Engineer and capabie of

superintending the Work efficiently.

SUPPLEMENTAL AGREEMENT: A written proposal and agreement executed by the
Contractor and by the Owner with the consent of the Contractor's Surety, covering Work

not included in the Contract Documents or as specified in paragraph 6.3 which is
necessary or desirable to the proper compietion of the Work.

SUPPLEMENTARY CONDITIONS: The part of the Contract Documents which amends or
supplements the General Conditions and Technical Specifications.

SURETY: The corporate body or individuals who are bound by the Performance Bond
and the Payment Bond with and for the Contractor, and which engage to be responsible
for the entire and satisfactory fulfiliment of the Agreement and for the payment of all debts

incurred in fulfilling the Agreement.

WORK: The term "Work" shall be understood to mean the furnishing of all labor,
materials, equipment, and other incidentals necessary or convenient to the successful
completion of the Work and the carrying out of ail the duties and obligations imposed by
the Contract Documents and the entire completed execution or the various separately
identifiable parts thereof required to be furnished under the Contract Documents.

(END ARTICLE 1)
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ARTICLE 2 — PRELIMINARY MATTERS

PROPOSAL REQUIREMENTS AND CONDITIONS

Substitution of Equipment and Materials

2.1 Where items of equipment and/or materials are specifically identified by a manufacturer's
name, model or catalog number, only such specific items may be used in the Bid unless
prior written approval of other material has been obtained from the Engineer. Applications
for such approval shall be submitted in duplicate at least six working days prior to Bid
opening date. Applications for approval shall be accompanied by a typewritten listing of
the specified manufacturer and catalog number and shall also state in typewritten detall
any and all significant details in which each item requested for approval differs from the
item specified. Failure to so list such information shall not relieve the Contractor from
providing properly functioning or fitting materials, regardless of the approval action taken

by the Engineer.

Rejection of Irregular Bid

2.2. Bids containing any omission, alternations of form, addition or conditions not called for,
conditional or alternate Bids unless called for, incomplete Bids, or Bids otherwise regular
which are not accompanied by acceptable Bid Securities, will be considered irregular and
may be rejected. The Owner reserves the right to waive technicalities as to changes,
alterations or reservations, and make the award to the best interest of the Owner.

Disqualification of Bidders

2.3. Any one or more of the following causes may be considered as sufficient for the
disqualification of Bidder and the rejection of his Bid or:

More than one Bid for the same Work from an individual, firm, partnership, or
corporation under the same or different names;

a.
b.  Evidence of coliusion among Bidders. Participants in such coliusion may receive no
recognition as Bidders for any future Work;

Unbalanced Bids in which the prices for some items are out of proportion to the
prices for other items;

d.  Failure to submit a price for each item of Work for which a Bid price is required by

the Bid;

e. Lack of competency as revealed by the financial statement, experience, plant and
equipment statements submitted;

f Lack of responsibility as shown by past Work judged from the standpaint of
workmanship and progress;

g. Uncompleted Work which, in the judgment of the Owner, might hinder or prevent the

prompt completion of additional work if awarded;

Environmentl Engineen/Consuluos
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n For being in arrears on existing contracts, in litigation with the Owner, or having
defaulted on a previous contract;

i Lack of adequate bonds and/or insurance as required by the Contract Documents;

Any other reason which in the discretion of Owner, renders Bidder unfit to perform
the Work or gives the Owner cause to believe there is substantial likelihood that
Bidder will default on the Agreement and it is therefore not in Owner's best interest to

make such an award.

Materials Guaranty

2.4

Before any Agreement is awarded, Bidders may be required to furnish a complete

statement of the origin, composition and manufacture of all or any materials to be used in
the construction of the Work, together with samples, which samples may be subjected to
the tests provided for in the Contract Documents to determine their quality and fitness for

the Work.

Failure to Execute Agreement

2.5.

Failure to comply with any of the requirements of the Bid Proposal to execute the
Agreement within ten (10) days after the date of the Notice of Award or to fumish Bonds,
Certificates of Insurance and other documents as required, shall be just cause for the
annuiment of the award. In the event of such annulment of the award, the amount of Bid
Security shall become the property of the Owner, not as a penalty but as liquidated
damages. Award may then be made to the next qualified Bidder, or the Work readvertised,

or handled as the Owner may elect.

Copies of Contract Documents

2.6.

Owner shall furnish to Contractor up to five copies (unless otherwise specified in the
Supplementary Conditions) of the Contract Documents as are reasonably necessary for
the execution of the Work. Additional copies will be furnished, upor request, at the cost of

reproduction.

COMMENCEMENT OF CONTRACT TIME

Notice To Proceed

2.7.

The Contract Time will commence to run in accordance with the Notice To Proceed which
shall be issued no later than thirty days after the date of the Agreernent.

Starting the Work

2.8.

Contractor shall start to perform the VWork on the date when the Contract Time
commences to run, but no Work shall be done at the site of the Work prior to the date on
which the Contract Time commences to run unless prior approval is given by Engineer

and Owner.

Environmenta! Engineers/Coasuluany
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Before Starting Construction

28

Before undertaking each part of the Work, Contractor shall carefully study and compare
the Contract Documents and check and verify pertinent figures shown thereon and all
applicable field measurements. Contractor shall promptty report in writing to Engineer any
conflict, error or discrepancy which Contractor may discover.

- Within three days after the date of the Agreement (unless otherwise specified in the

Suppiementary Conditions), Contractor shall submit to Engineer for review an initial
schedule indicating the starting and completion dates of the various stages of the Work, a

prefiminary schedule of Shop Drawing submissions, and an initial schedule of values of
the Work where applicable.

Preconstruction Conference

2.11.

Within five days after the date of the Agreement, but before Contractor starts the Work at
the site, a conference will be held for review of the schedules referred to in paragraph
2.10, to establish procedures for handling Shop Drawings and other submittals and for
processing Applications for Payment, and to establish such working understandings
among the parties as to the Work as are not inconsistent with the Contract Documents.

(END OF ARTICLE 2)
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ARTICLE 3 - CONTRACT DOCUMENTS

INTENT AND REUSE

intent

3.1

3.2.

3.3.

3.4.

It is the intent of this Agreement to describe a complete project which may be utilized for
its intended purpose(s) as more fully described in the Contract Documents. The Contract
Documents comprise the entire agreement between Owner and Contractor concerning the

Work. They may be altered only by a written modification.

The Contract Documents are complementary; what is called for by one is as binding as if
called for by all. If, during the performance of the Work, Contractor finds a conflict, error or
discrepancy in the Contract Documents, he shall report it to Engineer in writing at once
and before proceeding with the Work affected thereby; however, Contractor shall not be
liable to Owner or Engineer for failure to report any conflict, error or discrepancy in the
Contract Documents unless Contractor had actual knowledge thereof or should

reasonably have known thereof.

It is the intent of the Contract Drawings and Specifications to describe the complete Work
(or part thereof) to be executed in accordance with the Contract Documents. Any Work
that may reasonably be inferred from the Contract Drawings and S pecifications as being
required to produce the intended result shall be supplied whether or not it is specifically
called for. When words which have a well-known technical or trade meaning are used to
describe the Work, materials or equipment, such words shall be interpreted in accordance

with such meaning.

Reference to standard specifications, manuals or codes of any technical society,
organization or association, or to the code of any govemmental authority, whether such
reference be specific or by implication, shall mean the latest standard specification,
manual or code in effect at the time of opening of Bids (or, on the effective date of the
Agreement if there were no Bids), except as may be otherwise specifically stated.
However, no provision of any referenced standard specification, manual or code (whether
or not specifically incorporated by reference in the Contract Documents) shall change the
duties and responsibilities of Owner, Contractor or Engineer, or any of their agents or
employees from those set forth in the Contract Documents. Clarifications and
interpretations of the Contract Documnents shall be issued by Engineer as provided for in

paragraph 7.6.

The Contract Documents will be governed by the laws of the State of Massachusetts.

Reuse of Documents ,

3.5.

: |
Neither Contractor nor any Subcontractor, manufacturer, fabricator, supplier or distributor
shall have or acquire any title to or ownership rights in any of the Contract Drawings and
Specifications or other documents (or copies of any thereof) prepa red by or bearing the
seal of the Engineer; and they shall not reuse any of them on exterisions of the Work or
any other project without written consent of the Owner and the Engineer and specific

written verification or adoption by the Engineer.

(END ARTICLE 3)
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ARTICLE 4 — PHYSICAL CTONDITIONS

Investigations and Reporis

4 1 Reference is made to the Supplementary Conditions for identification of those reports of
mvestigations and tests of subsuriace and latent physical conditions at the site or
otherwise affecting cos!, progress or performance of the Work which have been relied
upon by the Engineer in preparation of the Contract Drawings and Specifications. Such
reports are not guaranteed as to accuracy or completeness and are not part of the

Contract Documents.

Unforeseen Physical Conditions

4.2. Contractor shall promptly notify Owner and Engineer in writing of any subsurface or latent
physical conditions at the site or in any existing structure differing materially from those
indicated or referred to in the Contract Documents. Engineer will promptly review those
conditions and advise Owner in writing if further investigation or tests are necessary.
Promptly thereafter, Owner shall obtain the necessary additional investigations and tests
and furnish copies to the Engineer and Contractor. If the Engineer and Owner find that the
results of such investigations or tests indicate that there are subsurface or latent physical
conditions which differ materially from those identified in the Contract Documents, and
which couid not reasonably have been anticipated by Contractor after personal
investigation and testing, a Change Order shall be issued incorporating the necessary
revisions. No such change shall be approved unless asserted prior to Final Payment.

(END ARTICLE 4)
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ARTICLE 5 —BONDS AND INSURANCE REQUIREMENTS

General

51.

The Contractor shall not commence work under this Agreement until he has obtained all
insurance required by these Contract Documents, and such insurance has been approved
by the Owner, nor shall the Contractor allow any subcontractor to commence Work until all
similar insurance required of the subcontractor has been obtained. The Contractor shall
add the Owner and the Engineer together with their officers, agents and employees, to all
relevant insurance policies as an additional named insured.

Workmen's Compensation insurance

5.2

The Contractor shall obtain and maintain during the life of this Agreement adequate
Workmen's Compensation Insurance as prescribed by the Workmen's Compensation Act,
as amended, of the State of Massachusetts. This insurance shall cover all of his
employees employed for the work_ If any of the Work is sublet, the Contractor shall require
each of his subcontractors to provide similar coverage for all of the latter's employees to
be engaged in such Work.

Public Liability and Property Damage insurance

5.3.

The Contractor shall be required to carry Comprehensive General Liability/Auto Liability
insurance to protect himseilf, his subcontractors, the Owner, and the Engineer, including
any officer or agent of said Owner and Engineer, from claims for public liability or property
damage which may arise from the operations under this Agreement, whether such
operations be by himself or by any subcontractor or anyone directly or indirectly employed
by either of them. The minimum limits of insurance are indicated in the Supplementary
Conditions. Any subcontractor will be required to carry Comprehensive General Liability
and Automobile Liability insurance in an amount equal to that required by the Contractor.
The Comprehensive General Liability insurance will include as Additional Named
insureds: the Owner, the Engineer and each of their consultants, agents and employees.
The Contractor shall furnish a policy endorsement in addition to Certificate of Insurance.

Contractor and his Insurance Provider agree that it will indemnify and hold harmless the
Owner, the Engineer and all of their consultants, agents and employees from any loss,
cost, damage, expense and liability including attorney's fees, by reason of property
damage, personal injury, or death, such damage and injury of whatsoever nature or kind
arising out of or as a result of the performance of the Work under this Agreement, or any
negligent act or negligent failing to act, or on account of the use of improper or defective
materials, or on account of any poor workmanship or on account of any act of omission or
commission in connection with the performance of the Work by Contractor, its employees,
agents and subcontractors.

Contractor agrees that the Comprehensive General Liability and Property Damage
insurance (including Automobile Liability and Property Damage Insurance), which the
Contractor is required to maintain pursuant to the Contract Documents shall not act as a
limitation on Contractor's obligation to indemnify the Owner, the Engineer and all of their
consultants, agents and employees. The Comprehensive General Liability insurance shall
include broad form property damage coverage, broad form contractual liability coverage
and completed operations insurance.
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Propedy Insurance

54 Contractor shall purchase and maintain property insurance upon the Work to the full
replacement value thereof This insurance shall incluge the interests of Owner, Engineer.
Contractor and Subcontractors in the Work, shall insure against the perils of fire,
earthquake, flood and extended coverage and shall include "all risk" insurance for physicai
loss and damage including theft, vandalism and malicious mischief, collapse and water
damage, and such other perils as may be provided in the Supplementary Conditions, and
shall include damages, losses and expenses arising out of or resulting from any insured
loss or incurred in the repair or replacement of any insured property (including fees and
charges of engineers, architects, attorneys and other professionals). If not covered undar
the "all nsk" insurance or otherwise provided in the Supplementary Conditions, Contractor
shall purchase and maintain similar property insurance on portions of the Work stored on
and off the site or in transit when such portions of the Work are to be included in an

Appilication for Payment.

Proof of insurance

5.5. Prior to the commencement of any work under this Agreement, the Contractor shall furnish
to the Owner certificates of insurance to prove that all required insurance is in force, and
shall require any subcontractor to submit similar evidence before undertaking work under
this Agreement. Each insurance policy shall contain a clause providing that it shall not be
canceled or materially altered without thirty (30) days' written notice to the Owner and
Engineer. Insurance obtained by the Contractor shall be subject to approval by the Owner
for adequacy of protection. Neither approval by the Owner of any insurance supplied by a
Contractor or subcontractor, nor failure to disapprove such insurance shall relieve the
Contractor or subcontractors of their obligation to maintain in full force during the life of the
Agreement all required insurance as set farth in this Article and in the Supplementary

Conditions.
Receipt and Application of Proceeds of Insurance

5.6. Any insured loss under the policies of insurance required by this Article or the
Suppiementary Conditions shall be adjusted with Owner and made payable to Owner as
trustee for the insureds, as their interests may appear, subject to the requirements of
paragraph 5.7. Owner shall deposit in a separate account any money so received, and he
shall distribute it in accordance with such agreement as the parties in interest may reach.
if no other special agreement is reached the damaged Work shall be repaired or replaced,
the moneys so received applied on account thereof and the Work and the Cost thereof

covered by an appropriate Change Order.

Adjustment and Settiement of insurance Claims

5.7. Owner as trustee shall have power to adjust and settle any loss with the insurers uniess
one of the parties in interest shall object in writing within fifteen days after the occurrence
of loss to Owner's exercise of this power. If such objection be made, Owner as trustee
shall only make settiement with the insurers in accordance with such agreement as the

parties in interest may reach.

Performance, Payment and Other Bonds

Eavironmental Engineers/Consuliants
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5 8 Contractor shall furnish Performance and Payment Bonds, each in an amount at least
equal to the Contract Amount as security for the faithful performance and payment of all
Contractors obligations under the Contract Documents. These Bonds shall remain in
effect until the expiration of the warranty period. Contractor shall also furnish such other
Bonds as are required by the Supplementary Conditions. All Bonds shall be in the forms
prescribed by the Contract Documents and be executed by such Sureties as (i) are
licensed to conduct business in the State of Massachusetts and (ii) are named in the
current list of "Companies Holding Certificates of Authority as Acceptable Sureties on
Federal Bonds and as Acceptable Reinsuring Companies"” as published in Circular 570
(amended) by the Fiscal Service, Bureau of Government Financial Operations, U.S.
Treasury Department. All Bonds signed by an agent must be accompanied by a certified

copy of the authority to act.

Iif the Surety on any Bond furnished by Contractor is declared bankrupt or becomes
insolvent or its right to do business is terminated in any state where any part of the Work is
located or it ceases to meet the requirements of clauses (i) and (ii) of Paragraph 5.8,
Contractor shall within five (5) days thereafter substitute another Bond and Surety, both of

which shall be acceptable to Owner.

5.9.

Changes in Work Notice

5 10. If notice of any change affecting the general scope of the Work or change in the Contract
Amount is required by the provisions of any Bond to be given to the Surety, it will be
Contractor's responsibility to so notify the Surety, and the amount of each applicable Bond
shall be adjusted accordingly. Contractor shall fumish proof of such adjustment to Owner.

Term of insurance Required

5 11. All insurance policies required pursuant to these Contract Documents shall remain in
effect until final payment and at all times thereafter when Contractor may be correcting,

removing or replacing defective Work in accordance with paragraph 12.5.

(END ARTICLE 5)
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ARTICLE 6 — SCOPE OF WORK

Intent of Drawings and Specifications

5.1

6.2.

The intent of the Contract Drawings and Specifications is to prescribe a complete work o
improvement which the Contractor undertakes to do in full compliance with the Contrac:
Documents, together with any authorized Modifications. The Contractor shall perform all
items of work covered and stipulated in the Contract Documents together with any
authorized modifications, all in accordance with the lines, grades, cross sections and
dimensions shown on the Contract Drawings. The Contractor shall furnish, uniess
otherwise provided in the Contract Documents, all materials, equipment, implements,
labor, transportation, construction equipment and machinery, tools, appliances, fuel,
power, light, heat, telephone, water and sanitary facilities and all other facilities and
incidentals necessary for the execution, testing, initial operation and completion of the

Work.

Should any construction or conditions which are not thoroughly or satisfactorily stipulated
or set forth by the Contract Drawings and Specifications be anticipated on any proposed
Work, Supplementary Conditions for such work may be prepared and attached to the Bid
Proposal Form and Agreement, and shall be considered as part of the Contract
Docurnents, the same as though contained fully therein. Should any Supplementary
Condition conflict with the General Conditions, the Supplementary Condition will govern.

Changes and Increased or Decreased Quantities of Work

6.3

The Owner through the Engineer reserves and shall have the right to make such changes.
from time to time, in the Contract Documents, the character or quantity of the Work as
may be considered necessary or desirable to complete fully and acceptably the propesed
Work in a satisfactory manner, provided such alterations do not change the Contract
Amount of the Work, based on the originally estimated quantities and the unit prices Bid or
lump sum Bid, by more than twenty-five percent (25%). Should it become necessary, for
the best interest of the Owner, to make changes in excess of that herein specified, the
same shall be covered by Supplemental Agreement. The Contractor shall not start work
on any alteration requiring a Supplemental Agreement until the Agreement setting forth
the adjusted prices shall be executed by the Engineer, Owner and Contractor. In case a
satisfactory adjustment in the Contract Amount cannot be reached for any item requiring a
Supplemental Agreement, the Owner reserves the right to terminate the Agreement as it
applies to the items in guestion and make such arrangements as may be deemed
necessary to complete the Work as altered or decreased. Engineer may authorize minor
changes in the Work not involving an adjustment of Contract Amount or Contract Time,
which are consistent with the overall intent of the Contract Documents. Said minor
changes shall be binding on Owner and Contractor, and shall be performed promptly by

Contractor.

Deleted ltems

6.4.

The Engineer may, in writing, order deleted from the Work any item other than major items
found unnecessary to the Work and such deletion shall not be a waiver of any condition of
the Agreement nor invalidate any of the provisions thereof. Major items may be deleted
by Supplemental Agreements. The Contractor will be paid for all work done toward the
completion of the item prior to such deletion as provided in paragraph 11.5.
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Extra Work

6.5. Whenever any additional work, including but not limited to additional materials, equipment

or labor, is necessary for the proper completion of the Work, and such work was not
included in the Bid Proposal nor subject to a Supplemental Agreement, such work must be
authorized by a Change Order approved by the Owner and the Engineer. Payment for
such work shall be determined in the same manner as for Extra Work as specified in

Paragraph 11.6.
When work is necessary to the proper completion of the Work for which no guantities or

prices were given in the Bid Proposal, the same shall be called extra work and shall be
performed by the Contractor when so authorized in writing by the Engineer and the

- Owner. Extra work shall be performed by the Contractor in accordance with the Contract

Documents in a proper and workmanlike manner and as may be authorized by the
Engineer and the Owner. Prices for extra work shall be itemized and covered by a written
Modification submitted by the Contractor and approved by the Owner and Engineer prior
to the actual starting of such work. Shouid the parties be unable to agree on unit prices or
a lump sum for the extra work, or if this method is impractical, the Engineer may instruct
the Contractor to proceed with the work on the basis of the Cost of the Work as hereinafter
provided in Paragraph 11.6. Claims for extra work not authorized in writing by the
Engineer and the Owner prior to the work being done will be rejected.

Final Cleaning Up

6.6.

Upon completion of the Work and before acceptance and final payment will be made, the
Contractor shall remove from the site of the Work all machinery, equipment, surplus, and
discarded materials, rubbish, temporary structures, and stumps or portions of trees. He
shall cut all brush and woods within the limits indicated and shall ieave the site of the Work
in a neat and presentable condition. Material cleared from the site of the Work and
deposited on property adjacent, will not be considered as having been disposed of
satisfactorily. The Contractor shail leave the site of the Work in a condition generally
comparabile to the original condition or as specified elsewhere in the Contract Documents.

(END ARTICLE 6)
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7 = EXECUTION OF THE WORK

ARTICL

m

Authority of Engineer

7.1. The Engineer shall decide any and all questions which may arise as to the gquality and
acceptability of the materials furnished, the quality of the Work performed, the general
manner of performance and the rate of progress of the Work. He shall decide all guestions
which may arise as to the interpretation of the Contract Drawings, General Conditions,
Supplemental Conditions, and Specifications, all questions as to acceptable fulfiliment of
the Agreement, all disputes and mutual rights by the Contractors, if there be more than
one Contractor on the Work, and, with the approval of the Owner, all questions as to
compensation. The decision of the Engineer shall be final and he shall have executive
authority to make effective such decisions and to request the Contractor to carry out all

orders promptly.

Drawings and Shop Drawings

7 2. The Contract Drawings will show details of all structures; lines and grade of roadways and
utility systems, typical cross-sections of roadways; character of foundation; location and
designation of all structures; and the general arrangement of circuits and outlets, location
of switches, panels and other Work.

Contract Drawings and Specifications are complementary each to the other, and what is
called for by one shall be as binding as if called for by both. Data presented on the
Contract Drawings are as accurate as planning can determine, but accuracy is not
guaranteed and field verification of all dimensions, locations, levels, etc., to suit field
conditions is directed. The Contractor shall review all structural and mechanical drawings
and adjust all Work to conform to all conditions shown therein. The mechanical drawings

shall take precedence over all other Drawings.

Discrepancies between different Contract Drawings, or between Contract Drawings and
Specifications, or regulations and codes governing the Work shall be brought to the
attention of the Engineer in writing as soon as said discrepancies are noticed. In the event
such discrepancies exist and the Engineer is not so notified, the Engineer shall reserve
the right to exercise sole authority in making final decisions in resolution of such a confiict.
It is mutually agreed that all authorized aiterations affecting the requirements and
information given on the Contract Drawings shall be in writing and approved by the
Engineer. When at any time reference is made to "The Drawings”, the interpretation shall
be the Contract Drawings as affected by all authorized modifications then in effect.
Contract Drawings will be supplemented by such Shop Drawings to be prepared by
Contractor as are necessary to adequately confrol the Work.

7.2.1. After checking and verifying all fieid measurements and approving of Shop
Drawings, Contractor shall submit to Engineer for review, in accordance with the
accepted schedule of Shop Drawing submissions, six copies (unless otherwise
specified in the Supplemental Conditions) of all Shop Drawings, which shall have
been checked by and stamped with the approval of Contractor and identified as
Engineer may require. The data shown on the Shop Drawings will be complete
with respect to dimensions, design criteria, materials of construction and like
information to enable Engineer to review the information as required.

Environmental Engineert/Consuliany
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7.2.2. At the time of each submission, Contractor shall in writing call Engineer's

7.2.3.

7.2.4.

7.2.5.

7.2.6.

attention to any deviations that the Shop Drawings or samples may have from
the requirements of the Contract Documents.

Engineer will review with reasonable promptness Shop Drawings and samples,
but Engineer's review shail be only for conformance with the design concept of
the Work and for compliance with the information given in the Contract
Documents and shall not extend to means, methods, sequences, techniques or
procedures of construction or to satisfy precautions or programs incident thereto.
The review and approval of a separate item as such will not indicate approval of
the assembly in which the item functions. Contractor shall make any corrections
required by Engineer and shall retum the required number of corrected copies of
Shop Drawings and resubmit new samples for Engineer's review. Contractor
shall direct specific attention in writing to revisions other than the corrections
called for by Engineer on previous submittals. Contractor's stamp of approval on
any Shop Drawing or sample shall constitute a representation to Owner and
Engineer that Contractor has either determined and verified all quantities,
dimensions, field construction criteria, materials, catalog numbers, and similar
data or assumes full responsibility for doing so, and that Contractor has reviewed
or coordinated each Shop Drawing or sample with the requirements of the Work

and the Contracts Documents.

Where a Shop Drawing or sample is required by the Contract Documents, no
related Work shall be commenced until the submittal has been reviewed and

approved by the Engineer.

Engineer’s review of Shop Drawings or samples shall not relieve Contractor from
responsibility for any deviations from the Contract Documents uniess Contractor
has in writing called Engineer's attention to such deviation at the time of
submissiaon and Engineer has given written concurrence and approval to the
specific deviation, nor shall any concurrence or approval by Engineer relieve
Contractor from responsibility for errors or omissions in the Shop Drawings.

The cost of furnishing all shop drawings shall be borne by the Contractor. The
Contractor will reimburse the Engineer for all associated costs if more than two
review submittals are required for approval on any particular item.

Operating/Maintenance Manuals and Parts Lists

7.3. The Contractor shall submit five (5) complete Operating/Maintenance Manuals and Parts

rocrated into

Lists to the Engineer for all items of mechanical and electrical equipment incorpc
the Work, unless specified otherwise in the Supplementary Conditions or Specifications.

As-Built Drawings

7.4. A setof Contract Drawings shall be maintained at the site of the Work, with all changes or
deviations from the original drawings neatly marked thereon in brightly contrasting color.
This shall be a separate set of drawings, not used for construction purposes, which shall
be kept up to date as the job progresses and shall be made available for inspection by the
Engineer at all times. Upon completion of the Agreement, this set of drawings shall be

delivered to the Engineer.

Eovironmeoml Engineers/Consuliant
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Conformity with Drawings and Allowable Deviations

75

Finished surfaces in all cases shall conform with lines. grade, cross- sections and
dimensions shown on the Contract Drawings. Any deviation from the Contract Drawings.
as may be required by the demands of construction, will in all cases be determined by the

Engineer and authorized in writing.

Coordination of Drawings and Specifications

7.6.

The Contract Drawings and Specifications, and all supplementary drawings and
documents, are essential parts of the Contract Documents, and a requirement occurring In
one is just as binding as though occurring in all. They are intended to be cooperative to
describe and provide for the complete Work. The Contractor shall not take advantage of
any apparent error of omission in the Contract Drawings or Specifications. In the event the
Contractor discovers any apparent confiict, error or discrepancy, he shall immediately call
upon the Engineer for his interpretation and decision, and such decision shall be final. Any
apparent error or discrepancy must be resolved before Contractor proceeds with the Work

affected thereby.

7.6.1. inresolving such conflicts, errors and discrepancies, the Contract Documents
shall be given preference in the following order (unless it would clearly be
erroneous to do so): (1) Agreement; (2) Specifications;(3) Drawings.

7.6.2. Within the Specifications the order of precedence is as follows: (1) Addenda: (2)
Supplementary Conditions; (3) Instructions to Bidders: (4) General Conditions;

(5) Technical Specifications.

7.6.3. With reference to the Drawings the order of precedence is as follows: (1) Figures
govern over scaled dimensions; (2) Detail drawings govern over general
drawings; (3) Change Order drawings govemn over Contract Drawings; (4)
Contract Drawings govern over standard drawings; (5) Contract drawings govern

over shop drawings.

Cooperation of Contractor

7.7.

The Contractor shall have available on the Work at all times one (1) copy of said Contract
Drawings and Specifications, exclusive of the set designated for As-Built Drawings in
Paragraph 7.4. The Contractor shall give to the Work the constant attention necessary to
facilitate the progress thereof, and he shall cooperate with the Engineer and with other
contractors in every way possible. The Contractor shall have a competent Superintendent
on the Work at all times who is fully authorized as his agent on the Work: such
superintendent shall be capable of reading and thoroughly understanding the Contract
Drawings and Specifications and shall receive and fulfill instructions, suggestions and
communications from the Engineer, or his authorized representative. The Superintendent
shall hawve full authority to execute the Work specified in the Contract Documents without
delay and to promptly supply materials, tools, plant equipment and labor as may be
required to perform such Work. Such Superintendent shall be furnished irrespective of the
amount of Work sublet. Said Superintendent shall have authority to act on behalf of
Contractor. All communications given to the Superintendent shall be as binding as if given

to Contractor.

Construction Stakes
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7.8.

7.9.

Uniess otherwise directed in Section 00800, Supplementary Conditions, the Contractor wili
furnish and set construction stakes establishing all lines, grades and measurements
necessary for the proper execution of the Work contracted for under this Agreement. The
Owner will provide basic horizontal and vertical control. If construction surveys are
provided by the Owner, the Contractor shall request that Owner provide engineering
surveys and placement of construction stakes no less than 48 hours prior to the time such
service is needed. The Contractor shall satisfy himself as to the accuracy of all
measurements before constructing any permanent structure and shall not take advantage
of any errors which may have been made in laying out the Work. The Contractor shall be
held responsible 7or the proper preservation of all marks and stakes. Stakes provided by
the Owner, which must be reset after initial placement, will be replaced at Contractor's
expense at the current billable rate for a three-person survey crew. Said cost may be
deducted from any funds due the Contractor.

The Engineer shall be authorized to inspect Work done and material furnished. Such
observation may extend to any part of the Work and to preparation, fabrication, or
manufacture of the materials to be used. The Engineer is authorized to call the attention
of the Contractor to any failure of the Work or materials to conform to the Contract
Documents. He shall have the authority to reject materials or suspend the Work not
conforming to Contract Documents until any questions at issue can be referred to and
decided between the Engineer and the Owner. If the Contractor refuses to suspend
operations on verbal order, the Engineer shall issue a written order giving the reason for
suspension of the Work. After placing the order in the hands of the Contractor, the
Engineer shall immediately leave the job. Work done during the absence of the Engineer
will not be accepted nor paid for. The Engineer 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. Any advice which the Engineer may give the Contractor shall in no way be
construed as releasing the Contractor from fulfilling all of the terms of the Contract

Documents.

Tests and inspections

7.10.

7.11.

Contractor shall give Engineer timely notice of readiness of the Work for all required
inspections, tests or approvais.

if any law, ordinance, rule, regulation, code, or order of any public body having jurisdiction
requires any Work (or part thereof) to specifically be inspected, tested or approved,
Contractor shall assume full responsibility therefore, pay all costs in connection therewith
and furnish Engineer the required certificates of inspection, testing or approval.
Contractor shall also be responsible for and shall pay all costs in connection with any
inspection or testing required in connecticn with Owner's or Engineer's acceptance of a
manufacturer, fabricator, supplier or distributor of materials or equipment proposed to be
incorporated in the Work, or of materials or equipment submitted for review prior to
Contractor's purchase thereof for incorporation in the Work. The cost of all other
inspections, tests and approvals required by the Contract Documents shall be paid by
Owner (uniess otherwise specified). In the event any tests do not pass initially, and
therefore must be performed again, all such extra tests shall be paid for by Contractor.

. All inspections, tests or approvals other than those required by law, ordinance, ruie,

regulation, code or order of any public body having jurisdiction shall be performed by
organizations acceptable to Owner, Contractor, and Engineer.
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7 is Ifany Work that Is to be inspected, tested or approved Is concealed without concurrence
of Engineer, it must, if requested by Engineer, be exposed for observation. Such EXPosiNg
shall be at Contractor's expense unless Contractor has given Engineer timely notice of
Contractor's intention to conceal such Work and Engineer has not acted with reasonable

promptness in response to such notice.

7 14 Neither observations by Engineer nor inspecting, tests or approvals by others shall relieve
Contractor of his obligations to perform the Work in accordance with the Contract

Documents.

7.14.1. Any Work outside the normal five (5) day, forty (40) hour week may require that
the Engineer be on the job. All inspection so required shall be done at the
Contractor's expense at the Engineer's current billable rates and the cost thereof
shall be deducted from any funds due Contractor. The Contractor shall notify the
Engineer at least 48 hours in advance of starting any such overtime Work.

Uncovering Work

7.15 1t the Engineer requests it, the Contractor shall, at any time before acceptance of the
Work, remove or expose such portions of the finished Work that was not observed by the
Engineer or that the Engineer believes has not met the requirements set forth in the
Contract Documents. After examination, the Contractor shall restore said portions of the
Work to the requirements of the Contract Documents. Should the Work thus exposed,
examined, or tested prove acceptabie, the exposing, or removing, and the reptacing of the
concealment or making good of the parts removed, shall be paid for as Extra Work: but
should the Work so exposed, examined, or tested prove unacceptable, the exposing or
removing, and the replacing of the concealment or making good of the parts removed,

shall be at the Contractor's expense.
Removal of Defective and Unauthorized Work

7.16. All Work which has been rejected or condemned shall be repaired, or if it cannot be
satisfactorily repaired, be removed and replaced at the Contractor's expense. Work done
without lines and grades having been given, Work done beyond the fines and grades
shown on the Contract Drawings, or as given, except as herein provided, Work done
without proper inspection, or any extra or unclassified Work done without written authority
and prior agreement in writing as to cost, will be done at the Contractor's risk and will be
considered unauthorized and, at the option of the Engineer, may not be measured and
paid for and may be ordered removed and replaced at the Contractor's expense. Upon the
failure of the Contractor to repair satisfactorily or to remove and replace rejected,
unauthorized, or condemned Work immediately after receiving formal notice from the
Engineer, the Owner may recover for such defective Work on the Contractor's Bond or by
action in a court having proper jurisdiction over such matters, or may employ labor and
equipment and satisfactorily repair or remove and replace such Work and charge the cost
of the sarme to the Contractor, which cost will be deducted from any money due him. In
exercising his rights under this paragraph, Owner shall proceed expeditiously. To the
extent necessary to complete corrective and remedial action, Owner may exclude
Contractor from all or part of the Work, take possession of al! or part of the Work, and
suspend Contractor's services related thereto, take possession of Contractor's tools,
appliances, construction equipment and machinery at the Work and incorporated in the
Work and all materials and equipment stored at the Work or for which Owner has paid
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Contractor but which are stored elsewhere. Contractor shall allow Owner, Owner's
representatives, agents and employees such access to the Work as may be necessary to
enable Owner to exercise his rights under this paragraph. All direct and indirect costs of
Owner in exercising such rights shall be charged against Contractor in an amount verified
by Engineer and agreed to by Owner, and a Change Order shall be issued incorporating
the necessary revisions in the Contract Documents and a reduction in the Contract
Amount. Such direct and indirect costs shall include, in particular but without limitation,
compensation for additional professional services required and all costs of repair and
reptacement of Work of others destroyed or damaged by correction. removal or
replacement of Contractor's defective Work. Contractor shall not be allowed an extension
of the Contract Time because of any delay in performance of the Work attributabie to the

exercise by Owner of Owner's rights hereunder.

Disputed Claims for Extra Work

7.17. In case the Contractor deems extra compensation is due him for Work not clearly covered
in the Contract Documents, or not ordered by the Engineer, he must submit in writing of
his intention to make claim for such extra compensation before he begins the Work on
which he bases the claim and shall afford the Engineer every facility for keeping strict
account of the actual cost of the Work. Failure on the part of the Contractor to give such
notification or to afford the Engineer proper facilities for keeping strict account of actual
cost shall constitute a waiver of the claim for such extra compensation. The filing of such
notice by the Contractor and keeping of costs by the Engineer shall not in any way be
construed to prove the validity of the claim. When the Work has been completed, the
Contractor shall within fifteen (15) days file his claim for extra compensation with the
Engineer, who will present it to the Owner for consideration with his recommendations.
Further written supporting data will be submitted to the Engineer within forty-five days of
completion of the aforementioned Work uniess Engineer allows an additional period of
time to ascertain more accurate data. Owner and Engineer shall render a decision to
Contractor within a reasonable period of time.

Visits to Site

7.18. Engineer will make visits to the site at intervals appropriate to the various states of
construction to observe the progress and quality of the executed Work and to determine,
in general, if the Work is proceeding in accordance with the Contract Documents.
Engineer will not be required to make exhaustive or continuous on-site inspections to

check the quality or quantity of the Work.

Engineer's efforts will be directed toward providing for the Owner a greater degree of
confidence that the completed Work will conform tc the Contract Documents.

On the basis of such visits and on-site observations as an experienced and qualified
professional, Engineer will keep Owner informed of the progress of the Work and will
endeavor to guard Owner against defects and deficiencies in the Work.

Rejecting Defective Work

7.19. Engineer will have authority to reject Work which is defective, and will also have authority
to require special inspection or testing of the Work as provided in paragraph 7.15, whether
or not the Work is fabricated, installed or completed.
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(END ARTICLE 7)

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION Envitoomeotal Engineert/Consulzanu
VWASTEWATER COLLECTION SYSTEM — DECEMBER 28, 2004 LOMBARDOSASSOCTATES. FNGH




ARTICLE 8 - CONTROL OF MATERIAL

Source of Supply and Quality of Materials

8 1. The source of supply of each of the materials required shall be reviewed and accepted by
the Engineer before delivery is started. Representative preliminary samples of the
character and quality specified may be submitted by the Contractor or producer for
examination and testing. The results obtained from testing such sampies may be used for
preliminary review but will not be used as a final acceptance of the materials. All materials
proposed to be used may be inspected or tested at any time during their preparation and
use. If, after testing, it is found that sources of supply which have been reviewed and
accepted do not furnish a uniform product, or if the product from any source proves
unacceptable at any time, the Contractor shall furnish acceptable material from other

sources acceptabie to Engineer.

Acceptance of Materials

8.2. Samples of all materials for test upon which is to be based the acceptance or rejection,
shall be taken by the Engineer or his authorized representative at the discretion of the
Engineer. Materials may be sampled either prior to shipment or after being received at the
place of construction. All sampiing, inspection, and testing shall be done in accordance
with the methods hereinafter prescribed. The Contractor shall provide such facilities as
the Engineer or his representative may require for conducting field tests and for collecting
and forwarding samples. The Contractor shall not use or incorporate into the Work any
materials represented by the samples until tests have been made and the material found
to be acceptable. Only materials conforming to the requirements of these Contract
Documents and which have been accepted by the Engineer or his authorized agents shall
be used in the Work. Any material which, after acceptance, has for any reason become
unfit for use shall not be incorporated into the Work.

Cited Specifications, Samples and Tests

8.3, Except, as otherwise provided, sampling and testing of all materials, and the laboratory
methods and testing equipment required under these Contract Documents, shall be in
accordance with the most current edition of the standards set forth in the Technical
Specifications. The testing of all samples shall be done at the expense of the Contractor at
an independent laboratory accepted by the Engineer. The Contractor shall fumish the
required samples without charge. All samples shall have been checked and stamped with
the approval of the Contractor, identified clearly as to material, manufacturer, any pertinernt
catalog numbers and the use for which intended. The Contractor shall give sufficient
notification to the Engineer of the placing of orders for materials to permit testing.

Storage

8 4 Materials shall be stored so as to insure the preservation of their guality and fitness for the
Work. When considered necessary by the Engineer, they shall be placed on wooden
platforms, or other hard, clean surfaces and not on the ground, and shall be placed under
cover or otherwise protected when requested by the Engineer. Stored materials shall be

located so as to facilitate prompt inspection.

Environmental Engineers/ Consultanu
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Substitunon of Matenals anc Eaupment

85 Whenever materials or equipment are specified or described in the Contract Drawings or
Specifications by using the name of a proprietary item or the name of a particular
manufacturer, fabricator, supplier or distributor, only such specific items may be used
unless the name is followed by words indicating that an equal may be used. If the
Contractor desires to use a substitute, the procedure for review by Engineer will be 25 s=
forth in paragraphs and below, and as supplemented in the Supplementary Conditions.

8.5.1. Requests for review of substitute items of material and equipment will not be
accepted by Engineer from anyone other than Contractor. If Contractor wishes to
furnish or use a substitute item of material or eqguipment, Contractor shall make
written application to Engineer for acceptance thereof, certifying that the
proposed substitute will perform adequately the functions called for by the
general design, be similar and of equal substance to that specified and be suited
to the same use and capable of performing the same function as that specified.
The application will state whether or not acceptance of the substitute for use n
the Work will require a change in the Contract Drawings or Specifications to
adapt the design to the substitute and whether or not incorporation or use of the
substitute in connection with the Work is subject to payment of a license fee or
royalty. All variations of the proposed substitute from that specified shall be
identified in the application and available maintenance, repair and replacement
service will be indicated. The application will also contain an itemized estimate of
all costs that will resutlt directly or indirectly from acceptance of such substitute,
including costs of redesign and claims of other contractors affected by the
resulting change, all of which shall be considered by Engineer in evaluating the
proposed substitute. Engineer may require Contractor to furnish at Contractor's
expense additional data about the proposed substitute. Engineer will be the sole
Judge of acceptability, and no substitute will be ordered or instalied without
Engineer's prior written acceptance. Owner may reguire Contractor to furnish at
Contractor's expense a special performance guarantee or other surety with

respect to any substitute.

8.5.2. Engineer will record time required by Engineer and Engineer's consultants in
evaluating substitutions propesed by Contractor and in making changes in the
Contract Drawings or Specifications occasioned thereby. Whether or not
Engineer accepts a proposed substitute, Contractor shall reimburse Owner for
the charges of Engineer and Engineer's consultants for evaluating any proposad

substitute.

8.5.3. In case of a difference in price, the Owner will exhibit sole discretionary authority
to share with the Contractor or receive all benefit of the difference for any
substitutions, and the Contract Amount shall be altered by Change Order should

any benefit accrue to Contractor.

Defective Materials

8.6. All materials not conforming to the requirements of the Contract Drawings or
Specifications shall be considered defective. Whether in place or not, such material shall
be removed immediately from the site of the Work, unless otherwise permitted by the
Engineer. No rejected material, the defects of which have been subsequently corrected,
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shall be used until approval has been given. Upon failure of the Contractor to comply
promptty with any order of the Engineer made under the provisions of this article, the
Engineer shall have authority to remove defective materials and to deduct the cost of
removal and replacement with specified materials from any moneys due or to become due

the Contractor.

(END ARTICLE 8)
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ARTICLE 8- LEGAL RELATIONS AND RESPONSIBILITY TO THE PUBLIC

Laws to be Observed

S 1 The Contractor is assumed to be familiar with all federal, state and local laws, codes.
ordinances, and regulations which. in any manner. affect those engaged or employed in
the Work or the maierial or equipment used in or upon the site of the Work, orin any way
affect the conduct of the Work. No pleas of misunderstanding or ignorance or the part of
the Contractor will, in any way, serve to modify the provisions of the Agreement However,
if Contractor observes that the Contract Drawings or Specifications are at varance with
any relevant federal, state and local laws, codes, ordinances. and regulations. Contractor
shall give Engineer prompt written notice thereof and any necessary changes shall be
adjusted by an appropriate written Modification. The Contractor, at all times, shall observe
and comply with all federal, state and local laws, codes, ordinances, and regulations n
any manner affecting the conduct of the Work, and the Contractor and his Surety shall
indemnify and save harmiess the Owner, the Engineer and their consultants, agents and
employees, against any claim or liability arising from or based on the violation of any such
law, ordinance, regutation, order, or decree, whether by himself or his employees

Permits and Licenses

8.2. Unless otherwise provided in the Supplementary Conditions, the Contractor shal! procure
all permits and licenses, pay all charges and fees including, but not limitec to, ali
inspection charges of agencies having appropriate jurisdiction, and give all notices
necessary and incidental to the due and lawful prosecution of the Work. Owner and
Engineer shall assist Contractor, when necessary, in obtaining such permits and licenses.
A copy of all permits and licenses procured by Contractor shall be supplied to Engineer

within a reasonable period of time.

Patented Devices, Materials and Processes

8.3 If the Contractor is required or desires to use any design, device, invention, product,
material, or process covered by letters of patent or copyright, he shall provide for such use
by suitable legal agreement with the patentee or patent owner and shall pay all license
fees and royalties and assume all costs incident to said use in performance of the Work or
incorporation of the Work. The Contractor and the surety shall indemnify and save
harmless the Owner and Engineer from any and all claims for infringement by reason of
the use of any such patented design, device, invention, product, material, or process or
any trademark or copyright in connection with the Work agreed to be performed under this
Agreement, and shall indemnify the Owner and Engineer for any costs, expense, and
damages, including attorney's fees, which it may be obliged to pay for reason of any such
infringement at any time during the prosecution, or after the completion of the Work.

Sanitary Provisions

9.4, The Contractor shall provide and maintain in a neat, sanitary condition such
accommodations for the use of his employees as may be necessary to comply with the
requirements and regulations of the State Department of Health or of other autharities

having jurisdiction thereover.
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Safety and Protection

8.5

9.6.

| £ NERK  IPSWICH, MA DESIGN SPECIFICATION

Contractor shall be responsible for initiating, maintaining and supervising all safety
precautions and programs in connection with the Work. Contractor shall take all necessary
precautions for the safety of and shall provide the necessary protection to prevent

damage, injury or loss to:

9.6.1. Allemployees on the Work and other persons who may be affected thereby,

9.6.2. Allthe Work and all materials or equipment to be incorporated therein, whether in
storage on or off the site of the Work, and;

g 6.3. Other property at the site of the Work or adjacent thereto, including trees, shrubs,
lawns, walks, pavements, roadways, structures and utilities not designated for
removal. relocation or replacement in the course of performing the Work.

Contractor shall comply with all applicable laws, ordinances, rules, regulations
and orders of any public body having jurisdiction for the safety of persons or
property or to protect them from damage, injury or loss; and shall erect and
maintain all necessary safeguards for such safety and protection. Contractor
shall notify owners of adjacent property and utilities when prosecution of the
Work may affect them. All damage, injury or loss to any property referred to in
paragraph 9.6.2 or 8.6.3 caused, directly or indirectly, in whole orin part, by
Contractor, any Subcontractor or anyone directly or indirectly employed by any of
them or anyone for whose acts any of them may be liable, shall be remedied by
Contractor (except damage or loss attributable to the fault of Contract Drawings
or Specifications or to the acts or omissions of Owner or Engineer or anyone
employed by either of them or anyone for whose acts either of them may be
liable, and not attributable, directly or indirectly, in whole or in part, to the fault or
negligence of Contractor). Contractor's duties and responsibilities for the safety
and protection of the Work shall continue until such time as all the Work is
completed and final payment has been made.

06 4. The Contractor shall be required to assume sole and complete responsibiiity for
conditions at the site of the Work during the course of performing the Work,
including the safety of all persons who may enter on to the site of the Work for
any reason and the security of all property located on the site of the Work. The
Contractor shall also be responsible for compliance with all applicable Federal,
State and local regulations concerning the safety and security of the site of the
Work. This requirement shall apply at all times during the course of the
Agreement and not only to normai working hours.

The Contractor shall not close any road to the public except by express permission of the
appropriate regulating authority. When the road under construction is being used Dy the
traveling public, special attention shall be exercised to keeping both the subgrade and
surfacing in such condition that the public can travel over same in comfort and safety. The
Contractor shall cooperate with the appropriate authority in the regulation of traffic. If the
Contractor constructs temporary bridges or temporary stream crossings, his responsibility
for accidents or mishaps shall include the roadway approaches as well as the structures of

such crossings.
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~ontractor shall desigrate a responsisle memoer of his odrganization at the site of the
Work wnose duty shall oe the prevention of accidents This person shall be the
Contractor's superintendent uniess otnerwise designated in writing by Contractor to

Owner.

Emergencies

9 8. In emergencies affecting the safety or protection of persons or the Work or property at the
site of the Work or adjacent thereto, Contractor, without special instruction or authorization
from Engineer or Owner, is obligated to act to prevent threatened damage, injury or loss.
Contractor shall give Engineer prompt written notice of any significant changes in the
Work or deviations from the Contract Documents caused thereby.

Barricades, Signs and Hazard Markings

9.9, The Contractor shall provide, erect and maintain all necessary barricades, signs, danger
signals and lights to protect the Work and the safety of the public. Contractor shall comply
with the provisions of any and all applicable Traffic Safety Manuals which may be
published by a governmental entity having jurisdiction over the site of the Work. All
barricades, signs and obstructions erected by the Contractor shall be illuminated at night
and all devices for this purpose shall be kept burning from sunset to sunrise The
Contractor shall be held responsible for ali damage to the Work due to failure of
barricades, signs, lights and watchmen to protect it, and whenever evidence of such
damage is found prior to acceptance, the Engineer may order the damaged portion
immediately removed and replaced by the Contractor without cost to the Owner if, in his
opinion, such action is justified. The Contractor's responsibility for necessary barricades,
signs and lights shall not cease until the Work has been accepted.

Use of Explosives

9.10. When the use of explosives is necessary for the prosecution of the Work, the Contractor
shall use the utmost care so as not to endanger life or property, and whenever directed,
the number and size of the charges shall be reduced. The Contractor shall notify the
proper representatives of any public service corporation, any company, or any individual,
at least 48 hours in advance of any blasting which may damage his or their property on,
along, or adjacent to the site of the Work. All explosives shall be stored in a secure
manner and all storage places shall be marked clearly "DANGEROUS EXPLOSIVES",
and shall be in care of competent watchmen at all times. Prior to the use or storage of
explosives on the site of the Work the Contractor shall submit for review by the Owner,
Engineer and other jurisdictional authority a "Blasting Plan" identifying all relevant
procedures proposed to be utilized as may be reqguired for review.

Protection and Restoration of Property

9.11. The Contractor shall not enter upon private property for any purpose without first obtaining
permission, and he shall be responsible for the preservation of all public and private
property, trees, fences, monuments, underground structures, etc., on and adjacent to the
site of the Work and shall use every precaution necessary to prevent damage or injury
thereto. He shall protect carefully, from disturbance or damage, all tand monuments and
property marks until an authorized agent has witnessed or otherwise referenced their
location, and shall not remove them until directed. He shall be responsibie for all damage

1
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or injury to property of any character resulting from any act, omission, neglect or
misconduct in his or any subcontractor's manner, or method of executing said Work, or
due to his or any subcontractor's non-execution of said Work, or at any time due to
defective Work or materials, and said responsibility shall not be released until the Work
has been completed and accepted. The Contractor's attention is directed to the
importance of protecting all public utilities encountered in the execution of the Work.
These may include telephone, telegraph and power lines, water lines, sewer lines, gas
lines, raiiroad tracks, and other overhead and underground utiiities . Before any excavation
is begun in the vicinity of water lines, railroad tracks or structures, sewer lines, gas lines,
or telephone conduits, each utility company concerned must be notified in advance of
such excavation, and such excavation shall not be made until an authorized
representative of the utility company concerned is on the site of the Wark and has
designated the location of their facilities. When or where any direct or indirect damage or
injury is done to public o private property by or on account of any act, omission, neglect,
or misconduct in the execution of the Work, or in consequence of the non-execution
thereof on the part of the Contractor or subcontractor, Contractor s hall restore, at his own
expense, such property to a condition similar or equal to that existing before such damage
or injury was done by repairing, rebuilding, or otherwise restoring, &s may be directed, or
he shall make good such damage or injury in an acceptable manner. In case of the failure
on the part of the Contractor to restore such property or to have started action to make
good such damage or injury, the Engineer may, upon forty-eight (4 8) hours' notice,
proceed to direct the repair, rebuilding of or otherwise restore such property as may be
deemed necessary and the cost thereof will be deducted from any moneys due or which
may become due the Contractor under the Contract Documents. The cost of damages due
to Contractor's operation or cost of protecting utilities where required to permit
construction under the Contract Documents shall be included in the original Contract

Amount for the Work.

Responsibility for Damage Claims

9 12. To the fullest extent permitted by taw, the Contractor and his Surety shall indemnify and
save harmless the Owner and Engineer and all of their officers, agents and employees
from all suits, actions, or claims of any character brought on account of any injuries or
damages sustained by any person or property in consequence of any neglect in
safeguarding the Work, or through the use of unacceptable materials in the execution of
the Work, or on account of any act or omission by the said Contractor, Subcontractor, their
agents and employees, or on account of the use, misuse, storage or handling of
explosives, or on account of any claims or amounts recovered for any infingement of
patent, trademark, or copyright, or from any claims or amounts arising or recovered under
the state's Compensation laws, or any other law, by-law, ardinance, order or decree, and
so much of the money due the said Contractor by virtue of the Contract Documents, as
shall be considered necessary by the Owner, may be retained or, in case No money is
due, his Surety shall be held until such suit or suits, action or actions, claim or claims, for
injuries or damages as aforesaid, shall have been settled and satisfactory evidence to that

effect furnished to the Owner.

Contractor's Responsibility for the Work

9 13. Until the final acceptance of the Work by the Engineer as evidenced in writing, the
Contractor shall have the charge and care thereof and shall take every necessary
precaution against injury or damage to any par thereof by the action of the elements or
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from any other cause. and the Contractor at his own expense shall rebuild, repatr restore
and make good all injuries or damages to any portion of the Work occasioned by any
causes before its compietion and acceptance. In case of suspension of Work for any
cause whatever, the Contractor shall be responsible for all materials and shall propér!y
store them, if necessary, and shall provide suitable drainage, barricades and warning
signs where necessary. The Contractor shall make good or replace at his own expense
and as reguired. any material which may be broken, lost through fire, theft or otherwise
damaged, or in any way made useless for the purpose and use intended by these
Contract Drawings and Specifications prior to final payment for the Work even though
such breakage, damage, loss or uselessness may result from causes beyond the control

of the Contractor.

No Waiver of Legal Rights

9.14 Inspection by the Engineer or by any of his duly authorized representatives; any order,
measurement or certificate by the Engineer; any order by the Owner for the payment of
money, any payment for or acceptance of any Work or any extension of time; or any
possession taken by the Owner shall not operate as a waiver of and provision of the
Contract Documents, or any power therein provided, or any waiver of any other or
subsequent breach. The Owner reserves the right to correct any error that may be
discovered in any estimate that may have been paid, and to adjust the same to mest the
requirements of the Contract Documents. The Owner reserves the right to claim and
recover, by process of law, sums as may be sufficient to correct any error or make good
any deficit in the Work resutting from such error, dishonesty, or collusion upon conclusive
proof of collusion or dishonesty between the Contractor or his agents and any person
including the Engineer or his assistants discovered in the Work after the final payment has

been made.

Limitation of Responsibility

9.15. Owner or Engineer will not be responsible for Contractor's means, methods, techniques,
sequences or procedures in performing the Work, or the safety precautions and programs
incident thereto, and Engineer will not be responsible for Contractor's failure to perform the

Work in accordance with the Contract Documents.

Owner or Engineer will not be responsible for the acts or omissions of Contractor or of any
Subcontractors, or of the agents or employees of any Contractor or Subcontractor, or of
any other persons at the site of the Work or otherwise performing any of the Work.

0

6.

- Neither Owner's or Engineer's authority to act under the Contract Documents nor any
decision made by Engineer in good faith either to exercise or not exercise such authority
shall give rise to any duty or responsibility of Engineer to Contractor, any Subcontractor,
any manufacturer, fabricator, suppiier or distributor. or any of their agents or employees or

any other person performing any of the Work.

Rights-of-Way

9.18. The Owner will furnish all lands and rights-of-way required for completion of the VWork. in
acquiring right-of-way, the Owner will proceed as expeditiously as possible, but in the
event all rights-of-way or easements are not acquired prior to the commencement of the
Work the Contractor shall begin work on such lands and rights-of-way that have been

. Environmental Engineerd/Coasultants
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acquired. Inthe event of litigation or other delays in acquiring right-of-way, the Contract
Time allowed herein for completion will be extended to compensate for the time actually
lost by such delay. If the Owner is solely responsible for such delay, the Contractor shall
be entitled to an adjustment to the Contract Amount as negotiated with the Owner.

Use of Premises

9.19. Contractor shall confine construction equipment, the storage of materials and equipment,
and the operations of workmen to areas permitted by law, ordinances permits or the
requirements of the Contract Documents, and shall not unreasonably encumber the
premises with construction equipment or other materials or equipment.

(END ARTICLE 9)
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ARTICLE 10—

PROSECUTION AND PROGRESS

Supervision

10 1. Contractor shall supervise and direct the Work competently and efficiently. devoting such
attention thereto and applying such skills and expertise as may be necessary to perform
the Work in accordance with the Contract Documents. Contractor shall be solely
responsible for the means, methods, techniques, sequences and procedures utilized in the
performance of the Work, but Contractor shall not be solely responsible for the negligence
of others in the design or selection of a specific means, method, technique, sequence or
procedure of canstruction which is indicated in and required by the Contract Documents.
Contractor shall be responsible to see that the finished Work complies accurately with the

Contract

Documents.

Concerning Subcontractors

10.2. Contractor shall only employ subcontractors in accordance with the provisions set forth

below:

10.2.1.

10.2.2.

Contractor shall not employ any Subcontractor or other person or organization
(including those who are to furnish the principal items of materials or equipment),
whether initially or as a substitute, against whom Owner or Engineer may have
reasonable objection. A Subcontractor or other person or organization identified
in writing to Owner and Engineer by Contractor prior to the Notice of Award and
not objected to in writing by Owner or Engineer prior to the Notice of Award will
be deemed acceptable to Owner and Engineer. Acceptance of any
Subcontractor, other person or organization by Owner or Engineer shall not
constitute a waiver of any right of Owner or Engineer to reject defective Work. If
Owner or Engineer after due investigation has reasonable objection to any
Subcontractor, other person or organization proposed by Contractor after the
Notice of Award, Contractor shall submit an acceptable substitute and the
Contract Amount shall be increased or decreased by the difference in cost
occasioned by such substitution, and an appropriate Change Order shall be
issued. Contractor shall not be required to employ any Subcontractor, other
person or organization against whom Contractor has reasonable objection.

Contractor shall be fuily responsible for all acts and omissions of his
Subcontractors and of persons and organizations directly or indirectly employed
by them and of persons and organizations for whose acts any of them may be
liable to the same extent that Contractor is responsibie for the acts and
omissions of persons directly employed by Contractor. Nothing in the Contract
Documents shall create any contractual relationship between Owner or Engineer
and any Subcontractor or other person or organization having a direct contract
with Contractor, nor shall it create any obligation on the part of Owner or
Engineer to pay or to see to the payment of any monies due any Subcontractor
or other person or organization, except as may otherwise be required by law.
Owner or Engineer may furnish to any Subcontractor or other person or
organization, to the extent practicable, evidence of amounts paid to Contractor

on account of specific Work done.
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10.2.3. The divisions and sections of the Specifications and the identifications of any
Drawings shall not control Contractor in dividing the Work among Subcontractors
or delineating the Work to be performed by any specific trade unless specifically
required in said divisions and sections.

10.2.4. All Work performed for Contractor by a Subcontractor will be pursuant to an
appropriate agreement between Contractor and the Subcontractor which
specifically binds the Subcontractor to the applicable terms and conditions of the
Contract Documents for the benefit of Owner and Engineer. Contractor shall pay
each Subcontractor a just share of any insurance monies received by Contractor
on account of losses under policies issued pursuant to Article 5.

Prosecution of Work

10.3. The Contractor shall notify the Engineer at ieast forty-eight (48) hours in advance of the
time he intends to start Work. The Contractor shall operate at such points as the Owner
through the Engineer may direct. The Contractor shall conduct the Work in such a
manner and with sufficient materials, equipment, and labor as is considered necessary to
insure its completion within the Contract Time limit set forth in the Agreement. Should the
prosecution of Work for any reason be discontinued by the Contractor, he shall notify the
Engineer at least forty-eight (48) hours in advance of resuming operations.

Limitations of Operations

10.4. The Contractor shall at all times conduct the Work in such manner as will incur the least
practicable interference with traffic and existing utility systems. No section of any road
shall be ciosed to the pubilic, nor any utility system put out of service except after
permission has been granted by the representative Authority having jurisdiction. Each
itemn of Work shall be prosecuted to completion without delay and in no instance will the
Contractor be permitted to transfer his forces from uncompieted Work to new Work without
prior written notification of the Contractor to the Engineer. The Contractor shall not open
up Work to the prejudice of Work already started.

Schedules

10.5. At least ten (10) days prior to submitting the first application for a progress payment,
Contractor shall (except as otherwise specified in the Supplementary Conditions) submit
to Engineer an initial progress schedule, a final schedule of Shop Drawing submission and
where applicable a schedule of values of the Work. These schedules shall be satisfactory
in form and substance to Engineer. These schedules shall serve as the basis for progress
payments during prosecution of the Work. Upon acceptance of the schedule of values by
Engineer, it shall be incorporated into a form of Application for Payment acceptabile to
Owner and Engineer. The Contractor shall also forward to the Engineer as soon as
practicable after the first day of each month, a progress schedule, a summary report of the
progress of the various parts of the Work under the Contract Docurnents in the mills or
shops and in the field, stating the existing status rate of progress, estimated time of
completion and cause of delay, if any.

Character of Personnel and Equipment

10.6. The Contractor shall employ such superintendents, foremen, as are careful and
competent, and the Engineer may request the dismissal of any person or persons

Eovironmental Engineers/Consuitanu
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emploved by the Contractor in, about, or upon the Work who shall misconduzt himse!? -
be iIncompetent or negligent in the proper performance of his or their duties, or neglests or
refuses to comply with the Contract Documents given and such person or persons shal
not be employed again thereon without the written consent of the Engineer. Shouid the
Contractor continue to employ, or again employ, such person or persons, the Owner may
withhold all pay estimates which are or may become due, or the Owner through the
Engineer may suspend the Work until such orders are complied with. No preference or
discrimination among citizens of the United States shall be made, except as may be
required by special labor provisions. The Contractor shall furnish such equipment as is
considered necessary for the prosecution of the Work in an acceptable manner and a' a
satisfactory rate of progress. All equipment, tools, and machinery used for handling
materials and executing any part of the Work shall be subject to the approval of the
Engineer and shall be maintained in a satisfactory working condition. Equipment used on
any portion of the Work shall be such that no damage to the Work, rcadways, adjacent
property, or other objects will result from its use. The Agreement may be terminated if the
Contractor fails to provide adequate equipment for the Work.

10.6.1. All matenals and equipment shall be applied, installed, connected. erected, used.
cleaned and conditioned in accordance with the instructions of the applicable
manufacturer, fabricator, supplier or distributor, except as otherwise provided in

the Contract Documents.

Temporary Suspension of Work

10.7. The Engineer, in consultation with Owner when time permits, shall have the authority to
suspend the Work wholly or in part because of unfavorable weather or other essential
conditions, or because of the failure on the part of the Contractor to property prosecute the
Work in accordance with the Contract Documents, to carry out orders or to remove
defective material incorporated into the Work. The Contractor shall not suspend the Work
without written authorization and prior to resuming Work shall give the Engineer adequate
notice to afford opportunity to re-establish observation and inspection of Work being

performed.
Determination and Extension of Contract Time for Compietion

10.8. The Contractor shall perform fully, entirely, and in a satisfactory and acceptable manner
the Work within the number of calendar days stipulated in the Agreement. Time will be
assessed against the Contractor in accordance with the Agreement. If the satisfactory
execution and completion of the Agreement shall require Work or materials in greater
amounts or quantities than those set forth in the Contract Documents, then the Contract
Time may be increased as negotiated between Contractor and Engineer and accepted by
Owner as set forth in a written Modification. in general, extensions to the Contract Time
will not be approved, regardiess of cause of claim for extension.

No allowances will be made for delays or suspensions of the presecution of the Work due
to the fault of the Contractor. In order to secure an extension of the Contract Time by
written Modification to the Contract Documents, the Contractor shall within ten (10) days
from the beginning of any such Modification notify the Engineer in writing of the causes for
reguest to adjust the Contract Time, whereupon the Engineer shall ascertain the facts and
the extent of the Modification and extend the Contract Time for completing the Work in an
amount equal to the additional time required due to said Modification when, in his

Environmental Engineers/Consultsnts
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judgment, the findings of fact justify such an extension of time, and his finding of fact
thereon shall be final and conclusive. The Contract Time may only be changed by a

written Modification.

Failure to Complete Work on Time

10.9. In case the Contractor shall fail to fully perform and complete the Work in conformity to the
provisions and conditions of the Agreement within the specified Contract Time limit for
such performance and completion or within such further time as, in accordance with the
provisions of the Contract Documents, shall be fixed or allowed for such performance and
completion, the Contractor shall and will pay to the Owner for each and every day of the
additional time in excess of the Contract Time and any granted extension thereof, the sum
set forth in Section 00520 of the Agreement as liquidated damages and not as a penalty.
The parties agree that Owner will suffer loss and damage; however, due to the uncertainty
and difficulty of measuring actual damages for every day the Work remains uncompleted
and unfinished, the parties agree that said sum is a reasonable forecast of compensatory
damages. The Owner shall recover said damages by deducting the amount thereof out of
any moneys which may be due or become due the Contractor, or by an action at law
against the Contractor or his Surety, or by either or both of these methods. Should the
entire completion and final acceptance of the Work herein embraced, together with any
modifications or additions, be delayed beyond the Contract Time, it is understood and
agreed that aside from any other penalty or damage, all costs of the engineering,
observation and inspection on behalf of the Owner which are incurred after the Contract
Time has elapsed may be charged to the Contractor and be deducted from any estimate
or payment otherwise due and payable to him.

Adjustment for Suspended Work

10.10. In the event the Contractor is ordered by the Engineer, in writing, to suspend Work for
some unforeseen cause not provided for in the Contract Documents, and over which the
Contractor has no control, the Contractor may be reimbursed for actual money expended
on the Work during the period of shutdown. No allowance will be made for anticipated
profits. The period of shutdown shall be computed from the date set out in the written
order for Work to cease until the date of the order for Work to resume. Claims for such
compensation shall be filed with the Engineer within ten (10) days after date of the order to
resume Work or such claims will not be considered. The Contractor shall submit with his
claims, substantiating papers covering the entire amount shown on the claim. After
receiving relevant information from the Engineer, the Owner shall take the claim under
consideration, and may make such investigations as are deemed necessary, and shall be
the sole judge as to the equitability of such claim and such decision shall be final. No
nrovision of this article shall be construed as entitfing the Contractor to compensation for
delays due to inclement weather, delays due to failure of Surety, for suspensions made at
the request of the Contractor, or for any other delay provided for in the Contract

Documents.

Termination of Contract

10.11. The Agreement, of which these Contract Documents form a part, may be terminated by
the Owner for the following reasons: (a) Failure of the Contractor to start the Work on the
date given in the Notice to Proceed; (b) Substantial evidence that progress being made by
the Contractor is insufficient to complete the Work within the Contract Time; (c) Deliberate
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failure on the part of the Contractor to observe any requirement of the Contract
Documents, (d) Failure of the Contractor to promptly make good any defects in mateniais
or VWWork or any defects of any other nature. the correction of which has been direcied ir
writing by the Engineer iej Substantial evidence of collusion for the purpose of illegaliy
procuring an Agreement or perpetrating fraud on the Owner in the performance of Work
under the Agreement. (f; I’ the Contractor 1s adjudged bankrupt or becomes insolvent, {gi
If the Contractor shall aliow any final judgment to stand against him unsatisfied for a
period of ten (10) days; (h) If the Contractor makes an assignment for the benefit of
creditors; (i) If a trustee or receiver is appointed for Contractor or for any of Contractor's
property; (j) If Contractor files a petition to take advantage of any debtors act, or to
reorganize under the bankruptcy or similar laws; (k) If Contractor repeatedly fails to supply
sufficient skilled workmen or suitable materials or equipment; (1) If Contractor repeatedily
fails to make prompt payments to Subcontractors for labor, materials or equipment: (m) If
Contractor disregards laws, ordinances, rules, regulations or orders of any public body
having jurisdiction; (n) If Contractor disregards the authority of Engineer; or (o) If
Contractor otherwise violates in any substantial way any provisions of the Contract
Documents. Before the Agreement is terminated, the Contractor and his Surety will first
be notified in writing by the Engineer of the conditions which make termination of the
Agreement imminent. Seven (7) days after this notice is given, if a satisfactory effort has
not been made by the Contractor or his Surety to correct the conditions, the Owner may
declare the Agreement terminated and notify the Contractor and his Surety accordingly.
Upon receipt of notice from the Owner that the Agreement has been terminated, the
Contractor shall immediately discontinue all operations. The Owner may then proceed
with the Work in any lawful manner that he may elect until it is finally completed. Owner
may exclude Contractor from the site of the Work and take possession of the Work and of
all Contractor's tools, appliances, construction equipment and machinery at the site of the
Work and use the same to the full extent they could be used by Contractor (without liability
to Contractor for trespass or conversion), incorporate in the Work all materials and
eguipment stored at the site of the Work or for which Owner has paid Contractor but which
are stored elsewhere, and finish the Work as Owner may deem expedient. In such case
Contractor shall not be entitled to receive any further payment until the Work is finished. If
the unpaid balance of the Contract Amount exceeds the direct and indirect costs of
completing the Work, including compensation for additional professional services, such
excess shall be paid to Contractor. If such costs exceed such unpaid balance, Contractor
shall pay the difference to Owner. Such costs incurred by Owner shall be verified by
Engineer and incorporated in a Change Order, but in finishing the Work, Owner shall not
be required to obtain the lowest figure for the Work performed.

10.12. Where Contractor's services have been so terminated by Owner, the termination shall
not affect any rights of Owner against Contractor then existing or which may thereafter
accrue. Any retention or payment of moneys due Contractor by Owner will not release

Contractor from liability.

10.13. Upon seven (7) days written notice to Contractor and Engineer, Owner may, without
cause and without prejudice to any other right or remedy, elect to abandon the Work and
terminate the Agreement. In such case, Contractor will use his best efforts to minimize
additional cost being incurred under the Agreement. Contractor shall be paid for all Work
executed prior to the termination date, all materials or equipment ordered prior to the date
of the notice of termination which cannot be canceled or, at the option of the Owner,

returned, and reasonable termination expenses.
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Cooperation with Other Contractors

10.14. In connection with the Work under this Agreement, the right is reserved to award any
work not included in the Contract Documents to another Contractor for performance during
the progress of this Agreement, or to perform such work with the Owner’s forces, and the
Contractor for this Agreement shall cooperate and so conduct his operations as to
minimize the interference therewith, as directed by the Engineer.

Termination of Contractor's Responsibility

10.15. This Agreement will be considered complete when all Work has been finished, the final
inspection made and the Work finally accepted by the Engineer, all claims for payment of
labor, materials, or services of any kind used in connection with the Work have been
settied by the Contractor or his Surety and final payment has been made by Owner. The
Contractor will then be released from further obligation except as set forth in the Surety
Bonds. The Surety Bond executed from performance of this Agreement shall be in full
effect for a period equal to the warranty correction period following the date of final
payment. Neither the final payment nor any provision in the Contract Documents shall
relieve the Contractor of the responsibility for negligence or inadequate Workmanship
within the warranty period as described in the Supplementary Conditions. Corrections
during said warranty period shall be made in accordance with the provisions of paragraph

12.5.

(END ARTICLE 10)
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ARTICLZ 11 - MEASUREMENT AND PAYMENT

Detalied Estimate

11.1. Atleast ten (10) days prior to submitting the first Application for a progress payment,
Contractor shall furnish to the Owner a detailed estimate and breakdown of his Bid for 2ny
lump sum item involving more than one item. This breakdown, when reviewed and
accepted by the Engineer, shall be used as the basis for making partial payments to ‘he

Contractor.

Measurement of Quantities

11.2. The determination of quantities of Work acceptably compieted under the terms of the
Agreement, will be made by the Engineer and based on measurements taken by him or
his representative. These measurements will be taken according to the United States
standard measure. All surface and linear measurements will be taken horizontally uniess
otherwise shown on the Contract Drawings or specified. Structures shall be measured as
shown on the Contract Drawings. When base course, topsoil, surface course, or any
materiais are measured by the cubic yard in the vehicle, such measurement shall be taken
at the point of delivery. The capacity of all vehicles shall be plainly marked on said vehicle
and the capacity or marking shall not be changed without permission of the Engineer. The
Engineer may require all vehicles to have uniform capacity.

Scope of Payment

11.3. The Contractor shall accept the compensation, as herein provided, in full paymen: for
furnishiing all materials, equipment, labor, tools, and incidentals necessary to complete the
Work and the required bonds and insurance policies; also for loss or damage arising from
the nature of the Work, or from the action of the elements, or from any unforeseen
difficuities which may be encountered during the prosecution of the Waork until the final
acceptance by the Engineer, and for all risks of every description connected with the
prosecution of the Work, for all expenses incurred in consequence of the suspension or
discontinuance of the Work as herein specified, and for any infringement of patent,
trademark, or copyright; and for completing the Work according to the Contract
Documents. Neither the payment of any estimate nor of any retained percentage shall
relieve the Contractor of any obligations to make good any defective Work or material. No
moneys, payable under the Agreement, or any part thereof, except the estimate for the
first month or period, shall become due and payabile if the Owner so elects, until the
Contractor shall satisfy said Owner that he has fully settied or paid for all materials and
equipment used in or upon the Work and labor done in connection therewith, and the
Owner, if he so elects, may pay any or all such bills, wholly or in part, and deduct the
amount or amounts so paid from any monthly or final estimate excepting the first estimate.
in the event the Surety on any Performance or Payment Bond given by the Contractor
becomes insolvent, or is placed in the hands of a receiver, or has its right to do business
in the State revoked as provided by law, or in any manner becomes unacceptable to
Owner, the Owner may, at its election, withhold payment of any estimate filed or approved
by the Engineer until the Contractor shall give a good sufficient bond in lieu of the bond so

executed by such Surety.
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Payment for Increased or Decreased Quantities

11 4 When alterations in the Contract Documents or quantities of Work not requiring
Supplemental Agreements, as hereinbefore provided for, are ordered and performed, the
Contractor shall accept payment in full at the Contract Amount for the actual quantities of
Work done. No allowance will be made for anticipated profits. Increased or decreased
Work involving Supplemental Agreements will be paid for as stipulated in such

agreements.
Payment for Deleted ltems

11.5. As provided in paragraph 6.4, the Engineer shall have the right to cancel or alter the
portions of the Agreement relating to the construction of any non-major item or items
except that the Contractor shall be entitled to payment in a fair and equitable amount
covering all items of cost incurred prior to the date of the cancellation or alteration. Such
payment shall refiect the agreed upon unit prices or schedule of values for any work
actually performed prior to the date of such cancellation or alteration. Any such
cancellation or alteration shall be made by change order. No allowance will be made for
anticipated profits in reimbursements to the Contractor for deleted items of Work.
Acceptable materials ordered by the Contractor or delivered to the Work prior to the date
of cancellation, alteration, or suspension to the Work by order of the Engineer, will be paid
for at the actual cost to the Contractor and shall thereupon become the property of the
Owner. The Contractor shall immediately submit certified statements covering all money
expended in preparation for any deleted item, and he shall be reimbursed for any money
expended in preparation for any Work on any deleted item when such preparation has no
value to the remaining items of the Agreement, or for a proportionate amount based on the
total Contract Amount over which such preparation would ordinarily be distributed when
other items are included in such preparation.

Extra Work

11.6. Extra Work, for which no price is provided in the Bid Proposal, shall be covered by a
Supplemental Agreement or Change Order to be signed by the Owner and Contractor
before such Work is commenced. Extra Work will be paid for either at a lump sum, or unit
prices agreed upon, or on the basis of the Cost of the Work as set forth in paragraphs 11.7
and 11.8 plus a contractor's fee for overhead and profit as set forth in paragraph 11.9. The
Contractor shall make no claim for Work done on Cost of Work basis uniess performed on
written order and in accordance therewith. Work performed prior to a written order by the

Engineer will not be paid for.

Cost of the Work

117 The term "Cost of the Work" means the sum of all costs necessarily incurred and paid by
Contractor in the proper performance of the Work. Except as otherwise may be agreed to
in writing by Owner, such costs shall be in amounts no higher than those prevailing in the
locality of the Work, shall include only the following items and shall not include any of the
costs itemized in paragraph 11.8.

11.7.1. Payroll costs for employees in the direct employ of Contractor in the performance
of the Work under schedules of job classifications agreed upon by Owner and
Contractor. Payroll costs for employees not employed full time on the Work shall
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be apportionec or the basis of their time spent on the Work. Payroli costs s~ali
include, but not be Iimited to. salaries and wages pius the cost of fringe benefits
which shall include social security, contributions, unemployment, excise and
payroll taxes, Workers' or Workmen's compensation, health and retirement
benefits, bonuses, sick leave. vacation and holiday pay applicable thereto Suzr
employees shall include superintendents and foremen at the site. The expenses
of performing Work after regular working hours, on Sunday or legal holidays,
shall be included in the above to the extent authorized by Owner.

Cost of all materials and equipment furnished and incorporated in the Work,
including costs of fransportation and storage thereof, and manufacturers' field
services required in connection therewith. All cash discounts shall accrue to
Contractor unless Owner deposits funds with Contractor with which to make
payments, in which case the cash discounts shall accrue to Owner. All trade
discounts, rebates and refunds, and all returns from sale of surpius materials and
equipment, shall accrue to Owner, and Contractor shall make provisions so that

they may be obtained.

11.7.2.

11.7.3. Payments made by Contractor to the Subcontractors for Work performed by
Subcontractors. lfrequired by Owner, Contractor shall obtain competitive Bids
from Subcontractors acceptable to Contractor and shall deliver such Bids to
Owner who will then determine, with the advice of Engineer, which Bids will be
accepted. If a subcontract provides that the Subcontractor is to be paid on the
basis of Cost of the Work Plus a Fee, the Subcontractor's Cost of the Work shall
be determined in the same manner as Contractor's Cost of the Work. All
subcontractors shall be subject to the other provisions of the Contract

Documents inscfar as applicable.

11.7.4. Costs of special consultants employed for services specifically related to the
Work.

11.7.5. Supplemental costs including the following:

11.7.5.1. The proportion of necessary transportation, travel and subsistence
expenses of Contractor's employees incurred in discharge of duties

connected with the Work.

11.7.5.2. Cost, including transportation and maintenance, of all materials,
supplies, equipment, machinery, appliances, office and temporary
facilities at the site and hand tools not owned by the workmen, which
are consumed in the performance of the Work, and cost less market
value of such items used but not consumed which remain the property

of Contractor.

11.7.5.3. Rentals of all construction equipment and machinery and the parts
thereof whether rented from Caontractor or others in accordance with
rental agreements approved by Owner with the advice of Engineer,
and the costs of transportation, loading, unioading, installation,
dismantling and removal thereof, all in accordance with terms of said
rental agreements. The rental of any such equipment, machinery or
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parts shall cease when the use thereof is no longer necessary for the
Work.

11.7.5.4. Sales, use or similar taxes related to the Work, and for which
Contractor is liable.

11.7.5.5. Deposits lost for causes other than Contractor's negligence, royalty
payments and fees for permits and licenses.

11.7.5.6. Losses and damages (and related expenses), not compensated by
insurance or otherwise, to the Work or otherwise sustained by
Contractor in connection with the execution of the Work, provided they
have resulted from causes other than the negligence of Contractor, any
Subcontractor, or anyone directly or indirectly employed by any of them
or for whose acts any of them may be liable. Such Iosses shall include
settlements made with the written consent and approval of Owner. No
such losses, damages and expenses shall be included in the Cost of
the Work for the purpose of determining Contractor's Fee. If, however,
any such loss or damage requires reconstruction and Contractor is
placed in charge thereof, Contractor shall be paid for service a fee
proportionate to that stated in paragraph 11.9.2.

11.7.5.7. The cost of utilities, fuel and sanitary facilities at the site.

11.7.5.8. Minor expenses such as telegrams, long distance telephone calls,
telephone service at the site, expressage and similar petty cash items

in connection with the Work.

11.7.5.9. Cost of premiums for additional Bonds and Insurance required
because of changes in the Work.

11 8. The terms Cost of the Work shall not include any of the following:

11.8.1.

11.8.2.

11.8.3.

Payroll costs and-other compensation of Contractor's officers, executives,
principals (of partnership and sole proprietorships), general managers,
engineers, architects, estimators, lawyers, auditors, accountants, purchasing and
contracting agents, expediters, timekeepers, clerks and other personnel
employed by Contractor whether at the site of the Work or in his principal or a
branch office for general administration for the Work and not specifically included
in the agreed upon schedule of job classifications referred to in subparagraph
14.7.1. aii of which are to be considered administrative costs covered by the

Contractor's Fee.

Expenses of Contractor's principal and branch offices other than Contractor's
office at the site of the Work.

Any part of Contractor's capital expenses, including interest on Contractor's
capital employed for the work and charges against Contractor for delinquent

payments.
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"1.8.4. Cost of premiums for all Bonds and for all Insurance whether or not Contractor 1z
required by the Contract Documents to purchase and maintain the same {except
for additional Bonds and insurance required because of changes in the Work)

i1 8.5 Costs due to the negligence of Contractor, any Subcontractor. or anyone directly
or indirectly employed by any of them or for whose acts any of them may be
liable, including but not limited to, the correction of defective Work, disposal of
materials or equipment wrongly supplied and making good any damage to

property.

11.8.6. Other overhead or general expense costs of any kind and the costs of any item
not specifically and expressly included in paragraph 11.8. Contractor's Fee.

11.9. The Contractor's Fee allowed to Contractor for overhead and profit shall be determined as
follows:

11.9.1. A mutually acceptable fixed fee; or if none can be agreed upon,

11.9.2. A fee based on the following percentages of the various portions of the Cost of
the Work:

11.9.3 For costs incurred under paragraphs 11.7.1 and 11.7.2. the Contractors Fee
shall be ten percent.

11.9.4. For costs incurred under paragraph 11.7.3, the Contractor's Fee shall be five
percent; and if a subcontract is on the basis of Cost of the Work Plus a Fee, the
maximum allowable to the Subcontractor as a fee for overhead and profit shall ba

ten percent.

11.9.5. No fee shall be payable on the basis of costs itemized under paragraphs 117 4.
11.7.5and 11.8.

11.10. The amount of credit to be allowed by Contractor to Owner for any such change which
results in 2 net decrease in cost will be the amount of the actual net decrease. When both
additions and credits are involved in any one change, the combined overhead and profit
shall be figured on the basis of the net increase, if any.

Substantiation of Cost of Work

11.11. Whenever the cost of any Work is to be determined pursuant to paragraphs 11.7 and
11.8, Contractor will submit in form acceptable to Engineer an itemized cost breakdown

together with supporting data.

Application for Progress Payment

11.12. Contractor shall on a monthly basis submit to Engineer for review and approval an
Application for Payment filled out and signed by Contractor covering the Work completed
through the prior month interval and accompanied by such supporting documentation as is
required by the Contract Documents and also as the Engineer may reasonably require.
Materials purchased by the Contractor for the Work and located on the site of the Work
may be included in the Contractor's invoice if they are itemized and if the Contractor
provides evidence of payment for the materials; such materials are subject to the
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provisions of Paragraph 11.13. The amount of retainage with respect to progress
payments will be as stipulated in the Agreement.

Contractor's Warranty of Title

11 13. Contractor warrants and guarantees that title to all Work, materiais and equipment
covered by any Application for Payment, whether incorporated in the Work or not, will
pass to Owner at the time of payment free and clear of all liens, claims, security interests
and encumbrances (hereafter in the General Conditions referred to as "Liens").

Review of Applications for Progress Payment

11.14. Engineer will, within five (5) days after receipt of each Application for Payment, either
indicate in writing a recommendation of payment and present the Pay Request to Owner,
or return the Application to Contractor indicating in writing Engineer's reasons for refusing
to recommend payment. [n the latter case, Contractor may make the necessary
corrections and resubmit the Application. Owner shall, within thirty (30) days subsequent
to presentation to him of the Application for Payment with Engineer's recommendation,

pay Contractor the amount recommended.

11.14.1. Engineer's recommendation of any payment requested in an Application for
Payment will constitute a representation by Engineer to Owner, based on
Engineer's on-site observation of the Work in progress as an experienced and
quaiified professional and on Engineer's review of the Application for Payment
and the accompanying data and schedules that the Work has progressed to the
point indicated; that, to the best of Engineer's knowledge, information and belief,
the quality of the Work is in accordance with the Contract Documents (subject to
an evaluation of the Work being functional upon Substantia! Completion, to the
results of any subsequent tests called for in the Contract Documents and any
qualifications stated in the recommendation), and that Contractor is entitied to
payment of the amount recommended. However, by recornmending any such
payment, Engineer will not thereby be deemed to have represented that
exhaustive or continuous on-site inspections have been made to check the
quality or the quantity of the Work, or that the means, methods, techniques,
sequences, and procedures of construction have been reviewed or that any
examination has been made to ascertain how or for what purpose Contractor has
used the monies paid or to be paid to Contractor on account of the Contract
Amount, or that title to any Work, materials or equipment has passed to Owner
free and clear of any Liens.

11.14.2. Engineer's recommendation of final payment will constitute an additional
representation by Engineer to Owner that the conditions precedent to
Contractor's being entitied to final payment as set forth in Paragraph 11.19 have
been fulfilled to the best of Engineer's knowiedge.

11.15. Engineer may refuse to recommend the whole or any part of any payment if, in his
opinion, it would be incorrect to make such representations to Owner. He may also refuse
to recommend any such payment, or, because of subsequently discovered evidence or
the results of subsequent inspections or tests, nullify any such payment previously
recommended to such extent as may be necessary in Engineer's opinion to protect Owner
from loss because

Ui - Memre Ipowne MA NEQIcN SPECIFICATION Environmenul Engineers/Consuliany



Tt 51 The Work 1s defective, or completed Work rias been damaged requiring
correction or replacement

1152 Writter claims have been made against Owner or Liens have been filed in
connection with the Work

11.15.3. The Contract Amount has been reduced because of Modifications.

~

11.15.4. Owner has been required to correct defective Work or complete the Work in
accordance with paragraph 8.6.

11.156.5.  Contractor's failure to make payment to Subcontractors, or for labor,
materials or equipment.

Parfial Payments

11.16. No progress payment except final payment will be made for a sum of less than one
thousand dollars ($1,000.00). The estimates will be approximate only, and all partial or
monthly estimates and payments shall be subject to correction in the estimate rendered
following discovery of an error in any previous estimates. Should any defective Work or
material be discovered, or should a reasonable doubt arise as to the integrity of any part of
the Work completed previous to the final payment, there will be deducted from the first
estimate rendered after the discovery of such Work an amount equal in value to the
defective or questioned work, and this Work will not be included in a subsequent estimate
until the defects have been remedied or the causes for doubt removed.

Final inspection

11.17. Upon written notice from Contractor that the Work is complete, Engineer will make a fina!
inspection with Owner and Contractor and will notify Contractor in writing of all particutars
in which this inspection reveals that the Work is incomplete or defective. Contractor shall
immediately take such measures as are necessary to remedy such deficiencies.

Final Application for Payment

11.18. After Contractor has compieted all such corrections to the satisfaction of Engineer and
delivered all maintenance and operating instructions, schedules, guarantees, Bonds
certificates of inspection, marked-up record documents and other documents all as
required by the Contract Documents, and after Engineer has indicated that the Work is
acceptable, Contractor may make application for final payment following the procedure for
progress payments. The final Application for Payment shall be accompanied by all
documentation called for in the Contract Documents and such other data and schedules
as Engineer may reasonably require, together with complete and legally effective releases
or waivers (satisfactory to Owner) of alf Liens arising out of or filed in connection with the
Work. In lieu thereof and as approved by Owner, Contractor may furnish receipts or
releases in full, and affidavit of Contractor that the releases and receipts include all labor,
services, matenal and equipment for which a Lien could be filed, and that ali payrolls,
material and equipment bills, and other indebtedness connected with the Work for which
Owner or his property might in any way be responsible, have been paid or otherwise
satisfied; and consent of the Surety, if any, to final payment. If any Subcontractor,
manufacturer, fabricator, supplier or distributor fails to furnish a release or receipt in full,
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Contractor may furnish a Bond or other collateral satisfactory to Owner to indemnify
Owner against any Lien.

Final Payment and Acceptance

11 19. If on the basis of Engineer's observation of the Work during construction and final
inspection, and Engineer's review of the final Application for Payment and accompanying
documentation, all as required by the Contract Documents, Engineer is satisfied that the
Work has been completed and Contractor has fulfilled all of his obligations under the
Contract Documents, Engineer will, within five (5) days after receipt of the final Application
for Payment, indicate in writing his recommendation of payment and present the
Application to Owner for payment. Thereupon Engineer will give written notice to Owner
and Contractor that to the best of Engineer's knowliedge the Work is acceptable subject to
continuing obligations under the Contract Documents. Otherwise, Engineer will return the
Application to Contractor, indicating in writing the reasons for refusing to recommend final
payment, in which case Contractor shall make the necessary corrections and resubmit the
Application. All prior partial estimates and progress payments shall be subject to
correction in the final estimate and payment. if the Application and accompanying
documentation are appropriate as to form and substance, and acceptable to Owner,
Owner shall, within thirty (30) days after receipt thereof, cause publication to commence of
Notice of Final Settlement in accordance with Owner's statutory requirements.

in the event no claims are made against Contractor in response to said publication, Owner
shall pay Contractor the amount of final payment recommended by the Engineer in
accordance with the Notice of Final Settlement. In the event claims(s) are made against
Contractor, Owner shall withhold double the amount of any asserted claim(s) against
Contractor until said claims have been resolved; however, Owner s hall pay Contractor the
balance of the final payment. The acceptance by the Contractor of the final payment shall
“operate as and shall be a release to the Owner from all claims or liability arising from the

prosecution of the Work under the Contract.

Contractor's Continuing Obligation

11 20. Contractor's obiigation to perform and complete the Work in accordance with the
Contract Documents shall be absolute. Neither recommendation of any progress or final
payment by Engineer, nor any payment by Owner to Contractor under the Contract
Documents, nor any use or occupancy of the Work or any part thereof by Owner, nor any
act of acceptance by Owner nor any failure to do so, nor the issuance of a notice of
acceptability by Engineer pursuant to Paragraph 11.18, nor any correction of defective
Work by Owner shall constitute an acceptance of Work not in accordance with the
Contract Documents or a release of Contractor's obligation to perform the ¥Work in

accordance with the Contract Documents.

Change of Contract Amount

11 21 The Contract Amount may only be changed by written Madification. When Contractor
and Owner agree upon a price for extra or changed Work by way of a written Modification,
Contractor and Owner agree that the price set forth in the Modification shall include the
cost of the extra or change plus any direct, indirect, and impacted costs attributable to the

change or extra.
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(END ARTICLE 11
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ARTICLE 12 — WARRANTY AND GUARANTEE: ACCESS TO WORK CONTINUATION OF
WORK: PARTIAL UTILIZATION

Warranty and Guarantee

12 1 Contractor warrants and guarantees to Owner and Engineer that ali Work will be in
accordance with the Contract Documents and will not be defective. Prompt notice of all
defects shall be given to Contractor. All defective Work, whether or not in place, may be
rejected, corrected or accepted as provided in the Contract Documents.

Access to Work

12.2. Engineer and Engineer's representatives, other representatives of Owner, testing
agencies and governmental agencies with jurisdictional interests will have access to the
Work at reasonable times for their observation, inspection and testing. Contractor shall
provide proper and safe conditions for such access.

Continuing the Work

12.3. Contractor shall carry on the Work and maintain the progress schedule during all disputes
or disagreements with Owner. No Work shall be delayed or postponed pending resolution
of any disputes or disagreements, except as Contractor and Owner may otherwise agree

to in writing.
Partial Utilization

12.4. Use by Owner of completed portions of the Work may be accomplished prior to
Completion of all the Work subject to the following:

12.4.1. Owner at any time may request Contractor in writing to permit Owner to use any
part of the Work which Owner believes to be substantially complete and which
may be so used without significant interference with execution of the other parts
of the Work. If Contractor agrees, Contractor will certify to Owner and Engineer
that said part of the Work is substantially complete. Within a reasonable time
thereafter, Owner, Contractor and Engineer shall make an inspection of that part
of the Work to determine its status of completion. Prior to Owner's use, Engineer
will deliver to Owner and Contractor a written recommendation as to the division
of responsibilities pending final payment between Owner and Contractor with
respect to security, operation, safety, maintenance, utilities, insurance and
warranty period for that part of the Work which is binding upon Owner and
Contractor as to that part of the Work, uniess Owner and Contractor shall have
otherwise agreed in writing and have so informed Engineer, or shall object to the
Engineer in writing within fifteen (15) days of receiving Engineers
recommendations. Owner shall have the right to exclude Contractor from any
part of the Work which Owner uses, but Owner shall allow Contractor reasonable
access to complete or correct items on the tentative list of defective or deficient

items.

12 4.2 in lieu of the provisions of paragraph 12.4.1, Owner may take over utilization of
the Work or constituting part of the Work whether or not it is substantially
complete if such Work is functionally and separately useable; provided that prior
to any such takeover, Owner and Contractor have agresd as to the division of
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responsibilities between Owner and Contractor for security, operation, safety,
maintenance, warranty period, heat, utilities and insurance with respect to such

Work

12 4.3 No occupancy of part of the Work or taking over of operations of the Work will be
accomplished prior to acknowledgment from the insurers providing the property
insurance on the Work that notice of such occupancy has been received and that
said insurers, in writing, have effected the changes in coverage necessitated
thereby. The insurers providing the property insurance shall consent to such use
or occupancy by endorsement on the policy or policies, but the property
insurance shall not be canceled or lapse on account of any such partial use or

occupancy.

Warranty Period

12.5. After the date of final payment as set forth in paragraph 11.19, but prior to completion of
the Warranty Period, if any Work is found to be defective, Contractor shall promptly,
without cost to Owner and in accordance with Owner's written instructions, either correct
such defective Work, or, if it has been rejected by Owner, remove it from the Work and
replace it with non-defective Work. If Contractor does not promptly comply with the terms
of such instructions, or in an emergency where delay wouid cause serious risk of Ioss or
damage, Owner may have the defective Work corrected or the rejected Work removed
and replaced, and all direct and indirect costs of such removal and replacement, inciuding
compensation for additional professional services, shall be paid by Contractor. Contractor
shall also pay for any damage done to other Work, other property or persons which
occurred as a result of the defective Work within the Warranty Period. The duration of the

Warranty Period is provided in the Supplementary Conditions.

Acceptance of Defective Work

12.6. If, instead of requiring correction or removal and replacement of defective Work, Owner
(and, prior to Engineer's recommendation of final payment, also Engineer) prefers to
accept it, Owner may do so. In such case, if acceptance occurs prior to Engineer's
recommendation of final payment, a Change Order shall be issued incorporating the
necessary revisions in the Contract Documents, including appropriate reduction in the
Contract Amount; or, if the acceptance occurs after such recommendation, an appropriate

amount shall be paid by Contractor to Owner.

(END ARTICLE 12)
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ARTICLE 13 - WORK BY OTHERS

13.1.

13.2.

13.3.

13.4.

Owner may perform additional work related to the Work by himself, or have additional
work performed by entities other than the Contractor, or let other direct contracts therefore

which shall contain General Conditions similar to these.

Contractor shall afford the other entities who are parties to such direct contracts (or
Owner, if Owner is performing the additional work with the Owner's employees)
reasonable opportunity for the introduction and storage of materials and equipment and
the execution of work, and shall properly connect and coordinate his Work with theirs.

if any part of Contractor's Work depends for proper execution or results upon the work of
any such other entity (or Owner), Contractor shall inspect and promptly report to Engineer
in writing any patent or apparent defects or deficiencies in such work that render it
unsuitable for such proper execution and results. Contractor's failure so to report shall

constitute an acceptance of the other work as fit and proper for integration with
Contractor's Work, except for latent or nonapparent defects and deficiencies in the other

work.

Contractor shall do all cutting, fitting and patching of his Work that may be required to
make its several parts come together properly and integrate with such other work.
Contractor shall not endanger any work of others by cutting, excavating or otherwise
altering their work and will only cut or alter their work with the written consent of Engineer

and the others whose work will be affected.

If the performance of additional work by other entities or Owner was not noted in the
Contract Documents, written notice thereof shall be given to Contractor prior to starting

any such additional work.

(END ARTICLE 13)

Environmesml Engineers/Consubianu
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ARTICLE 14—~ MISCELLANEOUS

Giving Notice

14 1

Whenever any provision of the Contract Documents requires the giving of written notice 1t
shall be deemed to have been validly given if delivered in person to the individual or 1o 2
member of the firm or to an officer of the corporation for whom it is intended, or if delivered
at or sent by registered or certified mail, postage prepaid, to the last business address

known to the giver of the notice.

General

14.2.

14.3.

Should Owner or Contractor suffer injury or damage to his person or property because of
any error, orission or act of the other party or of any of the other party's employees or
agents or others for whose acts the other party is legally liable, claim shall be made in
writing to the other party within a reasonable time of the first observance of such injury or

damage.

The duties and obligations imposed by these General Conditions and the rights and
remedies available hereunder to the parties hereto, and, in particutar but without limitation,
the warranties, guarantees and obligations imposed upon Contractor and all of the rights
and remedies available to Owner and Engineer thereunder, shall be in addition to, and
shall not be construed in any way as a limitation of, any rights and remedies availabie to
any or all of them which are otherwise imposed or available by faw or Agreement, by
special warranty or guarantee or by other provisions of the Contract Documents, and the
provisions of this paragraph shall be as effective as if repeated specifically in the Contract
Documents in connection with each particular duty, obligation, right and remedy to which
they apply. All representations, warranties and guarantees made in the Contract
Documents shall survive final payment and termination or completion of this Agreement.

Titles and Headings

14 4.

The titles and headings used in the Contract Documents are for guidance and
convenience and are not intended to control over the specific language contained in the
body of the paragraphs in the event a conflict, error or discrepancy occurs. Further, titles
and headings shall not limit the scope of an article or paragraph.

(END ARTICLE 14)
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SECTION 00800 — SUPPLEMENTARY CONDITIONS

1. Minimum insurance Coverage and Limits

Insurance coverage is required in accordance with Article 5 oi the General Conditions.
specific coverage and limits shall be as indicated below.

1.1. General Liability
1.1.1. Limits
a. General Aggregate $ 2.000,000

b. Products/Completed Operations Hazard Aggregate $ 2,000,000

c. Personal & Advertising Injury 3 500,000
d. Each Occurrence $ 1,000,000
e. Fire Damage (any one fire) % 200,000
f. Medical Expense (any one person) % 50,000

1 1.2. In order to ensure that there are no impaired aggregates, a per job aggregate
is required.

1 1.3. All coverages shall be continuously maintained to cover all liability, claims,
demands and other obligations assumed by the Contractor pursuant to this
Agreement. A claims-made policy may satisfy these insurance reguirements,
provided that the necessary retroactive dates and extended reporting periods
are procured by the Contractor to maintain such continuous coverage.

1.2. Automobile Liability

1.3.1. Comprehensive, owned, hired, and

non-coverages reqguired (combined single limit) $ 1,000,000

1.3. Excess Liability (umbrelia form)
(each occurrence) $ 2,000,000
$ 5,000,000

{aggregate)

1.4. Builders Risk: Equal to Contract Amount
2. The Owner and Engineer and its subcontractors and agents shall be named as additional
insured and shall be indemnified, per Section 00700, Article 5.

3 Warranty Period — The duration of time after the date stated in the Certificate of Final
Payment or as stated in the Cerificate of Substantial Completion for which the Contractor
shall warranty the Work in accordance with paragraph of the General Conditions, is two
(2) years, or a longer period of time as may be prescribed by law or by the terms of any
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applicable speciai warranty required by tne Contract Documenis or by any specific
provision of the Contract Documents.

4 The following person, firm or corporation are identified as the Owner’s authorized
representative who is assigned to the Work or any par thereof:

Engineer. LOMBARDO ASSOCIATES, INC.

48 EDGE HILL ROAD
NEWTON, MA 02487

(END OF SECTION)

ironmeonl Engiveer/ Coasulants
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SECTION 00900 — ADDENDA AND MODIFICATIONS

00850 Change Order to the Agreement

Environmenul Engineers/Consulianu
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SECTION 00850 - CHANGE ORDER TO THE AGREEMENT

State Order Number

County Date

Owner

Description of Work: Construction of the Little Neck Ipswich, MA Wastewater Collection

System

Contractor:

You are hereby requested to comply with the following changes to the Contract Documents

Description of Changes DECREASE TO INCREASE TO
Supplemental Plans & Specs Attached Contract Amount Contract Amount
i) 3
E 5
3 . 3
TOTALS ) 3
3

Net Change in Contract Amount $

JUSTIFICATION:

The amount of the Agreement will be (decreased) (increased) by the sum of (% ).
Dollars.

The Contract Amount including this and previous change orders will be: ($ )
Dollars.

The Contract Time provided for completion will be (increased) (decreased) (unchanged)

days.
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Contract Change Order #

Page Two

This document will become a supplement to the Agreement and all provisions will apply hereto:

Reguested:
OWNER: Feoffees of the Grammar School in the Town of Ipswich

By:

Titie:

Date:

Recommended:

OWNER'S ENGINEER: Lombardo Associates, Inc.

By:

Title:

Date:

Accepted:
CONTRACTOR:

By:

Title:

Date:
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SECTION 01020 - MEASUREMENT AND PAYMENT

The following subsections describs the measurement of and payment for the work to be done
under the items iisted in the Bid

Each lump sum or unit price stated in the Bid shall constitute full compensation as herein
specified for each item of work completed in accordance with the Contract Drawings and
Specifications.

For the price submitted for each item in the Bid, the Contractor shall furnish all labor, materiais
tools, and equipment, and perform all operations necessary to complete all work as indicated,
specified. or directed by the Engineer, and not included for payment under any other bid item. It
is hereby agreed and understood that all supervision, overhead items, protection and
precautions, and all other costs incidental to the construction work are included.

Measurement for payment shall be by the Engineer except where noted elsewhere in this
Specification. Measurement for payment for lump sum items shall be on the basis of
percentage of work complete, and in place, including all associated clean-up.

The prices for those items that involve excavation shall include compensation for storage and/or
disposal of surplus excavated material, as directed by the Engineer, and installation of all

necessary sheeting and bracing not left in place.

In all tems involving excavation, the price shall be based on doing the entire excavation in
earth. Where rock is excavated, the price therefore shall be in addition to the cost of excavating

earth, and no deduction will be made in the amount for earth excavation

The prices for all pipe items (sewers and service connections) shall constitute full compensation
for furnishing. laying, jointing, and testing of pipe; excavation, crushed stone pipe bedding and

backfill: and clean-up.

In all items involving gravity sewers, the following schedule of percentage values shall be
applied to the pipe item price when determining progress estimates:

e 25% for construction materials

s 25% for labor, overhead, and equipment

15% for mandrel testing (to be done before new sewer goes into service)
20% for leakage/pressure testing (to be done before new sewer goes into service)

15% for closed circuit internal videotaping (to be done before new sewer goes into

service)

‘ Esvironmental Engineert/Coaswluanu
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In all items involving water mains, the following schedule of percentage values shall be applied
to the pipe item price when determining progress estimates:

e 30% for construction materials

e 30% for labor, overhead, and equipment

e« 10% for disinfection (to be done before new v-vater main goes into service)

e 15% for pressure testing (to be done before new water main goes into service)
e 15% for leakage testing (to be done before new water main goes into service)

The Contractor will be responsible for obtaining all permits and paying their associated
application fees except for those permits, which are contained in the Appendix of these
Specifications, that have already been obtained by the Owner.

The Contractor will be responsible for complying with all requirements governing the
construction of the Work including, but not necessarily limited to, the requirements of the
Ipswich Conservation Commission and the Commonwealth of Massachusetts Department of

Environmental Protection.

The Contractor shall acquaint himself with all work associated with each payment item and shall
have no claim for additional compensation due to his unfamiliarity with the requirements of

various items.

Documentation by the Contractor and Engineer of measurements are required to substantiate
contract quantities. .

The Contractor's attention is directed to the fact that they shall deliver to the Town of Ipswich
approximately 700 cubic yards of excess clean fill generated from the pipe laying excavation
conducted during the Work. The Contractor shall deliver said excess clean fill to a location,
within Ipswich town limits, to be determined by the Town. The cost of fulfilling the requirements
of this paragraph shall be considered to be included in the prices stipulated for the various items
of work listed in the Bid; no direct payment will be made for this work.

The Contractor's attention ts directed to the fact that the Owner will provide a staging area for
equipment, material or supplies at the athletic field located opposite the Little Neck Community

Center building.

Privately contracted snow removal, handled by the Owner, is limited to those streets where
year-round residents live. Not all streets have year-round residents. The Contractor’s attention is
directed to the fact that they shall be responsible for snow removal activities as necessary to
perform the Work. The cost of fuffilling the requirements of this paragraph shall be considered
to be included in the prices stipulated for the various items of work fisted in the Bid; no direct

payment will be made for this work.
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1.01TEM 1 - MOBILIZATION/DEMOBILIZATION

The guantity for Item 1 shall be based on the percent complete as determined by the Enginzer.
This item will be measured once the Contractor has substantially commenced work on the site.
The lump sum price for this item shall not exceed five percent (5%) of the total amount of the bid
(excluding this item). Demobilization shall constitute 25% of the lump sum price for this item.

and shall be held aside until actual demobilization and clean up have been completed.

The lump sum price for Item 1 shall constitute full compensation for all costs associated with
initiating the Contract and for costs that are necessary to begin the work in a substantial
manner, exclusive of the cost of materials. This item shall cover all mobilization of labor,
materials, tools, and equipment associated with establishing the work on-site to assure that it Is
proceeding in a continuous manner. This item shall also cover all costs associated with
insurance, bonds, preconstruction/existing conditions survey, site preparation, staging areas,
traffic management plan development and implementation, final clean-up, and demobilization at

the completion of the work.

Immediately upon receipt of the Notice To Proceed, the Contractor shall videotape the entire
project site including all locations where the Work is proposed. For the purposes of creating a
preconstruction/existing conditions survey, the Contractor shall videotape all properties,
buildings, and other structures that may be affected by the Work, paying ciose attention to any
defects that already exist prior to any construction activities. Each structure shall be accurately
located and tied into the sewer stationing shown on the drawings. The videotape shall indicate
date, time, weather conditions, and all members of field crew present. The Contractor shall -
submit three copies of the preconstruction/existing conditions survey to the Engineer.

2.0 ITEM 2 - EXCAVATION BELOW NORMAL GRADE

The quantity for ltem 2 shall be the actual number of cubic yards of unsuitable material
excavated, measured to the depths and lengths as ordered by the Engineer, and to the width

between payment limits for normal excavation as indicated.

The unit price for ltem 2 shall constitute full compensation for excavation below normal depth
and disposal of unsuitable material below normal grade whether by hand or machine, replacing
the excavated material with the proper compacted material as specified in the Earthwork section
of the Specifications. This also includes the placing and removing of any sheeting not required

fo be left in place.

If the bottom of the excavation is below normal grade through error by the Contractor, or if
improper drainage softens the subgrade and additional excavation in the trench is required
before installing the wastewater holding tanks, such removal and replacement of material will

not be measured for payment.

3.0 [TEM 3 - ROCK EXCAVATION AND DISPOSAL

The quantity for Item 3 shall be the actual number of cubic yards of rock removed, measured in
place before excavation, within the limits of normal excavation as defined in the Specifications
and as shown on the drawings, uniess rock excavation beyond such limits has been authorized
in writing by the Engineer, in which case measurement shall be made to the authorized limits.

Environmeaul Engineen/Consultana
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The unit price for ltem 3 shall constitute full compensation for removal of the rock, complete, as
specified or required, which shall include excavation; removal and disposal of rock; replacement
hackfill material; backfilling and compaction; if blasting ts used, drilling and blasting, monitoring
blasts: and any other incidental work related to all rock removal methods. The unit price for
ltem 3 applies to ali construction methods, regardless of whether blasting is used.

Where rock is encountered, it shall be uncovered but not excavated until measurements have
been made by the Engineer, uniess in the opinion of the Engineer, satisfactory measurements

can be made in some other manner.
3.1 METHOD FOR MEASUREMENT

Payment for rock excavation shall be computed as follows:

a. Only boulders greater than one (1) cubic yard in volume shall be measured and
paid for under this item. Measurement shall be based on the length, breadth and

depth of boulders excavated within the trench limits.

b. Ledge in pipe trenches shall be measured from its surface to a point six (6)
inches below the invert of the pipe. The width of trench shall be measured as
shown on the drawings. No separate payment shall be made for rock excavation
where existing utilities are removed and relayed to facilitate the work within the

trench limits defined hereinbefore.

Ledge or boulders encountered in other excavations shall be measured from the
rock surface to a point six (8) inches below the base of structure and to a width of
twelve (12) inches outside the face of the structure, uniess otherwise approved

by the OWNER.

d. Masonry or concrete structures encountered during the course of constructing
the work, which require blasting for removal, shall be measured and paid for
subject to the limits and conditions as described hereinbefore.

e No additional payment will be made for frost removal or for any other materials
encountered in the excavations, no matter how stiff or compact of consistency,
even if blasting is required for removal. Soft or disintegrated ledge which can be
removed without the use of explosives or other ledge removal techniques shall

not be paid for under this item.

4.0 ITEM 4 - BANK RUN GRAVEL

The quantity for ltem 4 shall be the actual number of cubic yards, measured after compaction, of
bank run gravel placed and compacted as directed or specified.

The unit price for item 4 shall constitute full compensation for furnishing, placing, and
compacting bank run gravel, compiete, as directed or specified.

Bank run gravel used as ordered by the Engineer shall be paid for under this item.
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Bank run gravel placed outside the limits of normal excavation, as indicated on the Detaiis. shal
be furnished, placed, and compacted at the Contractor's expense, and no measurement will be

made for such gravel.

Bank run gravel used to backfill unauthorized excavations or for any drainage purpose shall not
be measured for payment.

Bank run gravel used to backfill rock excavations will not be measured for payment under this
iterm.

No payment will be made for replacing backfill material when suitable excess excavated
material is available from other excavations made under this Contract.

S O0ITEM 5 - ADDITIONAL COMMON FILL

The quantity for ltem 5 shall be the actual number of cubic yards, measured after compaction, of
common fill placed and compacted as directed or specified.

The unit price for ltem 5 shall constitute full compensation for furnishing, placing and
compacting common fill, complete, as directed or specified.

Additional common fill used as ordered by the Engineer shall be paid for under this item.

Common fill placed outside the limits of normal excavation, as indicated on the Detaiis. shaii be
furnished, placed, and compacted at the Contractor's expense, and no measurement will be

made for such fill.

Common fill used to backfill unauthorized excavations or for any drainage purpose shall not be
measured for payment.

Common fill used to backfill rock excavations will not be measured for payment under this item.

No payment will be made for replacing backfill material when suitable excess excavated
material is available from other excavations made under this Contract.

6.0 ITEM 6 - ADDITIONAL SCREENED GRAVEL

Additional screened gravel applies to any specified graded gravel.

The guantity for ltem 6 shall be the actual number of cubic yards, measured after compaction, of
screened gravel placed and compacted as directed or specified.

The unit price for Item & shall constitute full compensation for furnishing, placing and
compacting screened gravel, complete, as directed or specified.

Additional screened gravel used as ordered by the Engineer shall be paid for under this item.

Screened gravel placed outside the limits of normal excavation, as indicated on the Details,
shall be furnished, placed, and compacted at the Contractor's expense, and no measurement

will be made for such gravel.

Enviranmental Engincen/Consuliznu
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Screened gravel used to backfill unauthorized excavations or for any drainage purpose shall not
be measured for payment.

Screened grave! used to backfill rock excavations will not be measured for payment under this
item.

No payment will be made for replacing backfill material when suitable excess excavated
material is available from other excavations made under this Contract.

7 0 ITEM 7 - ADDITIONAL CRUSHED STONE

The quantity for Item 7 shall be the actual number of cubic yards, measured after compaction, of
crushed stone placed and compacted as directed or specified.

The unit price for ltem 7 shall constitute full compensation for fumnishing, placing and
compacting crushed stone, complete, as directed or specified.

Additional crushed stone used as ordered by the Engineer shall be paid for under this item.

Crushed stone placed outside the limits of normal excavation, as indicated on the Details, shall
be furnished, placed, and compacted at the Contractor's expense, and no measurement will be

made for such stone.

Crushed stone used to backfill unauthorized excavations or for any drainage purpose shall not
be measured for payment. '

Crushed stone used to backfill rock excavations will not be measured for payment under this
item.

No payment will be made for replacing backfill material when suitable excess excavated
material is available from other excavations made under this Contract.

8.0 ITEM 8 - DEWATERING

The quantity for Item 8 shall be the actual length of dewatered trench measured on a linear foot
basis along the horizontal centerline of the trench at ground level without deduction for

manholes.

The unit price for item 8 shall constitute full compensation for dewatering the trench excavation
by the appropriate method, to provide a dry trench bottom for installation of the sewer, and
appropriate treatment and disposal of the water generated during the dewatering operation.

The unit price for this item also includes any and all costs associated with monitoring and
compliance, as may be necessary to comply with applicable regulations governing dewatering

activities.

9 0ITEMS - SHEETING LEFT IN PLACE

The quantity for ltem 9 shall be the actual number of square feet of lumber or steel left in place,
as approved by the Engineer. No measurement shall be made for lumber or steel used for
sheeting, bracing, and cofferdamming which is left in place at the option of the Contractor, or
which is removed from the excavation; understanding and agreeing that the compensation for

Environmenml Enginecrs/Coasulianu
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all such lumber or steel and for the cost of furnishing, placing, cutting, and removal thereofi. is
included in the prices to be paid for the items involving gravity sewer pipe or other buried

utilities

The unit price for item 9 shall constitute full compensation for all sheeting left in place as
specified, including driving, cutting, bracing. including wales and braces and all other work
incidental thereto. This item shall be for wood sheeting and/or steel sheeting left in place.

10.0 GRAVITY SEWER PIPE FORCE MAIN AND BURIED ELECTRICAL CONDUIT

A INSTALLATION OF 8" DIAMETER PVC GRAVITY SEWER PIPE

The quantity for ltem 10A shall be the actual length of 8" diameter PVC gravity
sewer pipe installed, measured in place, after acceptance by the Engineer, on a
linear foot basis along the horizontal projection of the centerline, at ground level,
of the new pipe. The lengths of manhole inverts (as measured between the

inside walls of the manhoies) are to be deducted.

The unit price for item 10A shall constitute full compensation for excavation and
disposal (except rock and below normal grade), clearing and grubbing, removal
and disposal of tree stumps, sheeting not left in place, backfill. crushed stone
bedding and backfill material, testing, installing the pipe, and all work incidental
thereto, complete, as indicated, specified, or directed by the Engineer.

This item refers to PVC pipe at all depths, the expected range of which may be
determined from a review of the Contract Drawings.

B. INSTALLATION OF 3" DIAMETER PVC FORCE MAIN

The quantity for Item 10B shall be the actual length of 3" diameter PVC force
main installed, measured in place, after acceptance by the Engineer, on a linear
foot basis along the horizontal projection of the centerline, at ground level, of the

new pipe.

The unit price for Item 108 shall constitute full compensation for excavation and
disposal (except rock and below normal grade), clearing and grubbing, removal
and disposal of tree stumps, sheeting not left in place, backfill, crushed stone
bedding and backfill material, testing, installing the pipe, and all work incidental
thereto, complete, as indicated, specified, or directed by the Engineer.

C. INSTALLATION OF 2" DIAMETER PVC ELECTRICAL CONDUIT

The guantity for item 10C shall be the actual length of 2" diameter PVC fcrce
main installed, measured in place, after acceptance by the Engineer, on a linear
foot basis along the horizontal projection of the centerline, at ground level, of the

new pipe.
The unit price for ltem 10C shall constitute full compensation for excavation and

disposal (except rock and below normal grade), clearing and grubbing, removal
and disposal of tree stumps, sheeting not left in place, backfill, crushed stone
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bedding and backfill material, testing, installing the pipe, and all work incidental
thereto, complete, as indicated, specified, or directed by the Engineer.

11 0 ITEM 11 - SERVICE PIPE AND WYE CONNECTIONS

A.

INSTALLATION OF 6" DIAMETER PVC HOUSE LATERAL CONNECTIONS

The quantity for item 11A shall be the actual length of 8" diameter PVC house
lateral connection pipe installed, measured in place, after acceptance by the
Engineer, on a linear foot basis along the horizontal projection of the centerline,
at ground level, of the new pipe to the house foundation.

The unit price for Item 11A shall constitute full compensation for excavation and
disposal (except rock and below normal grade), clearing and grubbing, removal
and disposal of tree stumps, sheeting not ieft in place, backfill, crushed stone
bedding and backfill material, testing, installing the pipe, and all work incidental
thereto, complete, as indicated, specified, or directed by the Engineer.

This item refers to 6" diameter PVC house lateral connection pipe at all depths,
the expected range of which may be determined from a review of the Contract

Drawings.

INSTALLATION OF 8" BY 6" DIAMETER PVC SERVICE WYE OR TEE

The quantity for item 11B shall be the actual number of 8” by 6” diameter PVC
service wye or tee connections installed, measured in place, after acceptance by

the Engineer.

The unit price for ltem 11B shall constitute full compensation for fumishing and
installing 8" by 6” diameter PVC service wye or tee connections, and all work
incidental thereto, complete, as indicated, specified, or directed by the Engineer.

INSTALLATION OF 6" SEWER CHIMNEY

The quantity for ltem 11C shall be the actual length of 6" sewer chimneys
installed, measured in place, after acceptance by the Engineer, on a vertical foot
basis. Measurement shall be made from the invert of the upper pipe to the invert

of the lower pipe.

The unit price for Item 11C shall constitute full compensation for furnishing and
installing the 6" sewer chimneys, complete, including, but not necessarily limited
to, fittings, connections, and appurtenances necessary o connect the sewer
service pipe to the new sewer, as indicated, specified, or directed by the

Engineer.

12.0 ITEM 12 - PRECAST SEWER MANHOLES

A

INSTALLATION OF 4' DIAMETER MANHOLES

The quantity for ltem 12A shall be the actual height of 4’ diameter precast
concrete sewer manholes installed, measured in place, after acceptance by the
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Engineer, on a verticai foo! basis. Measurement shall be made from the finishec
invert at the manhole centerline to the elevation of the underside of the manhois
frame at the manhole centerline. The unit price per vertical foot of mannoie shali
include payment for the manhole bases.

The unit price for Item 12A shall constitute full compensation for furnishing,
installing, and testing the manhole cones walls, and bases, and shall include but
not necessarily be limited to, the following: excavation and disposal (except rock
and below normal grade), clearing and grubbing, removal and disposal of tree
stumps, sheeting not left in place, backfill, antifiotation slabs (for locations listed
on the drawings), crushed stone bedding and backfil material, testing, rungs,
adjusting to grade, brick invert, and bitumastic coating. and all work incidental
thereto, complete, as indicated, specified. or directed by the Engineer.

B. INSTALLATION OF &' DIAMETER MANHOLES

The quantity for item 12B shall be the actual height of 5" diameter precast
concrete sewer manholes installed, measured in place, after acceptance by the
Engineer, on a vertical foot basis. Measurement shall be made from the finished
invert at the manhole centerline to the elevation of the underside of the manhole
frame at the manhole centerline. The unit price per vertical foot of manhole shal!
include payment for the manhole bases.

The unit price for Item 12B shall constitute full compensation for furnishing,
installing, and testing the manhoie cones, walls, and bases, and shall include, but
not necessarily be limited to, the foliowing: excavation and disposal (except rock
and below normal grade), clearing and grubbing, removal and disposal of tree
stumps, sheeting not left in place, backfill, antiflotation slabs (for locations listed
on the drawings), crushed stone bedding and backfill material, testing, rungs,
adjusting to grade, brick invert, and bitumastic coating and all work incidental
thereto, complete, as indicated, specified. or directed by the Engineer.

This item refers to manholies where inside drop connections are shown on the
drawings, specified, or requested by the Engineer.

C. MANHOLE FRAMES AND COVERS

The quantity for item 12C shall be the actual number of manhole frame and
cover sets installed.

The unit price for Item 12C shall constitute full compensation for furnishing and
installing manhole frames and covers, and all work incidental thereto, complete,

as indicated, specified, or directed by the Engineer.

D. INSTALLATION OF 8" INSIDE DROP CONNECTIONS

The quantity for ltem 12D shall be the actual height of 8" inside drop connections
installed, measured in place, after acceptance by the Engineer, on a vertical foot
basis. Measurement shall be made from the invert of the upper pipe o the invert

of the lower pipe.

Environmenw! Engineers/Coosultanu
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The unit price for tem 12D shall constitute full compensation for furnishing and
installing the drop inlets, complete, as indicated on the drawings and as
specified. The unit price for this item shall include but not necessarily be limited
to fittings, tees, and appurtenances included between the inverts of the upper
and lower pipes, as indicated, specified, or directed by the Engineer.

13.0 ITEM 13 - PAVING

A

GRAVEL BASE COURSE

The quantity for Item 13A shall be the actual number of square yards measured
in the field to the thickness and limits of width indicated and specified.

The unit price for ltem 13A shall constitute full compensation for furnishing,
placing, grading, compacting, and otherwise preparing the gravel base course for
bituminous concrete binder pavement in roads and sidewalks, as indicated and
specified. However, suitable gravel base material, as determined by the
Engineer, taken from the excavation, as part of the contract work, shall not be
included for payment under this item.

BITUMINOUS CONCRETE BINDER COURSE

The quantity for ltem 13B shall be the actual number of square yards measured
in field to the thickness and limits of width indicated and specified.

The unit price for ltem 13B shall constitute full compensation for furnishing,
placing, grading, and compacting bituminous concrete binder pavement on a
prepared gravel base course, complete, as indicated and specified. The unit
price for this item shall include, but not necessarily be limited to, the foliowing:
raising or resetting existing structures to meet finished grades, cutting back the
edges of the existing pavement, and ali work incidental thereto, compiete, as
indicated, specified, or directed by the Engineer.

BITUMINOUS CONCRETE SURFACE COURSE

The quantity for Item 13C shall be the actual number of square yards measured
in the field to the thickness and limits of width indicated and specified.

The unit price for ltem 13C shall constitute full compensation for furnishing,
placing, grading, and compacting bitumincus concrete surface pavement on a
prepared bituminous concrete binder course, complete, as indicated and
specified. The unit price for this item shall include, but not necessarily be limited
to, the following: raising or resetting existing structures to meet finished grades,
cutting back the edges of the existing pavement, cutting in key-way and new
driveway aprons, providing the permanent pavement markings, and all work
incidental thereto, complete, as indicated, specified, or directed by the Engineer.

D. PAVEMENT LEVELING COURSE
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The quantity for ltem 13D shall be the actual number of tons, certified by invoices
for the material and confirmed by the Engineer, of bituminous concrete surface
pavement, placed as specified and as directed by the Engineer.

The unit price for Item 13D shall constitute full compensation for furnishing,
placing, grading, and compacting bituminous concrete surface pavement,
complete, as specified and as directed by the Engineer. The unit price for this
item shall include, but not necessarily be iimited to, the following: raising or
resetting existing structures to meet finished grades, and all work incidental
thereto, complete, as specified and as directed by the Engineer.

No payment shali be made for the amount of leveling course required to bring the
Contractor’s trenches back to grade or to repair damaged binder course.

FILTER FABRIC

The quantity for Item 13E shall be the actual number of square yards of filter
fabric installed, measured on the ground prior to installation so as to account for
sidewall area and trench bottom roughness, as requested by the Engineer.

No payment shall be made for filter fabric installed by the Contractor that had not
been requested by the Engineer.

14.0 ITEM 14 - EXISTING STRUCTURES/FACILITIES

A.

REMOVAL AND RELOCATION OF EXISING CROSS-DRAINS

The quantity for ltem 14A shall be the actual number of cross-drains removed
and relocated, as indicated, specified, or directed by the Engineer.

The unit price for item 14A shall constitute full compensation for excavating,
removing and relocating cross-drains that may be in conflict with the new sewer.
This item shall include, but not necessarily be limited to, the following: excavation
and disposal (except rock and below normal grade), clearing and grubbing,
removal and disposal of tree stumps, sheeting not left in place, backfill, crushed
stone bedding and backfill material, recoring the catch basin, sealing existing
outlets of catch basin, and all work incidental thereto, complete, as indicated,

specified, or directed by the Engineer.

This item also includes furnishing, installing, and testing, precast concrete drain
manholes, frames and covers, and all other incidental items, complete, as
indicated, specified, or directed by the Engineer.

The Contractor shall evaluate each potential cross-drain conflict, and review their
findings with the Engineer prior to the work.

Cross drains needing replacement shall be replaced in kind.

No payment will be made for reconstructing a cross-drain that, in the opinion of
the Engineer, is not in conflict with the new sewer or is capable of being

supported.
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B. REMOVAL AND RELOCATION OF EXISTING, IN-SERVICE ELECTRIC
CONDUIT

The quantity for Item 14B shall be the actual length of existing, in-service electric
conduit removed and relocated, measured in place, after acceptance by the
Engineer, on a linear foot basis along the horizontal projection of the centerline,
at ground level, of the new pipe.

The unit price for ltem 14B shall constitute full compensation for locating,
excavating, removing and reiocating existing, in-service electric conduit that may
be in conflict with the new sewer. This item shall include, but not necessarily be
limited to, the following: excavation and disposal (except rock and below normal
grade), clearing and grubbing, removal and disposal of tree stumps, sheeting not
left in place, backfill, proper bedding and backfill material, de-energizing and re-
energizing all necessary electric facilities, temporary bypass, and all work
incidental thereto, complete, as indicated, specified, or directed by the Engineer.

This item also includes furnishing, installing, and testing new electric conduit,
conductors, fittings, pullboxes, and all other incidental items, complete, as
indicated, specified, or directed by the Engineer.

The Contractor shall evaluate each potential utility confiict, and review their
findings with the Engineer prior to the work. Test pit excavation, requested by
the Engineer, to further define the extent of the potential utility conflict shall be
paid for under the TEST PIT EXCAVATION payment item.

No payment will be made for removing and relocating existing, in-service electric
conduit that, in the opinion of the Engineer, is not in conflict with the new sewer

or is capable of being supported.

in addition to bituminous concrete installed as permanent binder course
pavement, this item also includes bituminous concrete installed as temporary
trench patch, provided that prior approval by the Engineer has been given for the
manhole-to-manhole section in question.

C. REMOVAL AND PROPER DISPOSAL OF EXISTING, OUT-OF-SERVICE
ELECTRIC CONDUIT

The quantity for Item 14C shall be the actual length of existing, out-of-service
electric conduit removed and properly disposed, measured in place, after
acceptance by the Engineer, on a linear foot basis aiong the horizontal projection
of the centerline, at ground level, of the exposed pipe.

The unit price for ltem 14C shall constitute full compensation for locating,
excavating, removing and properly disposing existing, out-of-service electnc
conduit that may be in conflict with the new sewer. This item shall include, but
not necessarily be limited to, the following: excavation and disposal (except rock
and below normal grade), clearing and grubbing, removal and disposal of tree
stumps, sheeting not left in place, backfill, proper bedding and backfill material,
de-energizing and re-energizing all necessary electric facilities, and all work
incidental thereto, complete, as indicated, specified, or directed by the Engineer.
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This item also includes removing and properly disposing electric conduit,
conductors, pullboxes, and all other incidental items, complete, as indicated,

specified, or directed by the Engineer.

The Contractor shall evaluate each potential utility conflict, and review their
findings with the Engineer prior to the work. Test pit excavation, requested by
the Engineer. to further define the extent of the potential utility confiict shall be
paid for under the TEST PIT EXCAVATION payment item.

No payment will be made for removing and properly disposing of existing, out-of-
service electric conduit that, in the opinion of the Engineer, is not in conflict with

the new sewer or is capable of being supported.

D. REMOVAL AND RELOCATION OF EXISTING, IN-SERVICE WATER MAIN

The quantity for item 14D shall be the actual length of existing, in-service water
main removed and relocated, measured in place, after acceptance by the
Engineer, on a linear foot basis along the horizontal projection of the centerline,

at ground level, of the new pipe.

The unit price for Item 14D shall constitute full compensation for locating,
excavating, removing and relocating existing, in-service water main that may be
in conflict with the new sewer. This item shall include, but not necessarily be
limited to, the following: excavation and disposal (except rock and below norma!
grade), clearing and grubbing, removal and disposal of tree stumps, sheeting not
left in place, backfill, proper bedding and backfill material, system isolation and
valve operation for all necessary water facilities, temporary bypass, and all work
incidental thereto, complete, as indicated, specified, or directed by the Engineer.

This item also includes furnishing, installing, and testing new water main where
the relocation of the existing main is not practical due to its age, condition, or
materials of construction, fittings, joint restraint, thrust blocking, valves. and all
other incidental items, complete, as indicated, specified, or directed by the

Engineer.
The Contractor shall evaluate each potential utility conflict, and review their
findings with the Engineer prior to the work. Test pit excavation, requested by

the Engineer, to further define the extent of the potential utility conflict shall be
paid for under the TEST PIT EXCAVATION payment item.

No payment will be made for removing and relocating existing, in-service water
main that, in the opinion of the Engineer, is not in conflict with the new sewer or

is capable of being supported.

E. REMOVAL AND PROPER DISPOSAL OF EXISTING, OUT-OF-SERVICE
WATER MAIN

The guantity for ltem 14E shall be the actual length of existing, out-of-service
water main removed and properly disposed, measured in place, after acceptance
by the Engineer, on a linear foot basis along the horizontal projection of the
centerline, at ground level, of the exposed pipe.
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The unit price for item 14E shall constitute full compensation for locating,
excavating, removing and properly disposing existing, out-of-service water main
that may be in conflict with the new sewer. This item shall include, but not
necessarily be limited to, the following: excavation and disposal (except rock and
below normal grade), clearing and grubbing, removal and disposal of tree
stumps, sheeting not left in place, backfill, proper bedding and backfill material,
system isolation and valve operation for all necessary water facilities, temporary
bypass, and all work incidental thereto, complete, as indicated, specified, or

directed by the Engineer.

This item also includes removing and properly disposing water main, including
asbestos cement main, fittings, joint restraint, thrust blocking, valves, and all
other incidental items, compiete, as indicated, specified, or directed by the

Engineer.

The Contractor shall evaluate each potential utility conflict, and review their
findings with the Engineer prior to the work. Test pit excavation, requested by
the Engineer, to further define the extent of the potential utility conflict shall be
paid for under the TEST PIT EXCAVATION payment item.

No payment will be made for removing and properly disposing of existing, out-of-
service water main that, in the opinion of the Engineer, is not in conflict with the

new sewer or is capabie of being supported.

F. REMOVAL AND RELOCATION OF EXISTING, IN-SERVICE
CABLE/TELEPHONE CONDUIT

The quantity for tem 14F shall be the actual length of existing, in-service
cable/telephone conduit removed and relocated, measured in place, after
acceptance by the Engineer, on a linear foot basis along the horizontal projection

of the centerline, at ground level, of the new pipe.

The unit price for ltem 14F shall constitute full compensation for locating,
excavating, removing and relocating existing, in-service cable/telephone conduit
that may be in conflict with the new sewer. This item shall include, but not
necessarily be limited to, the following: excavation and disposal (except rock and
below normal grade), clearing and grubbing, removal and disposal of tree
stumps, sheeting not left in place, backfill, proper bedding and backfill material,
de-energizing and re-energizing all necessary cable/telephone facilities,
temporary bypass, and all work incidental thereto, complete, as indicated.
specified, or directed by the Engineer.

This item also includes furnishing, installing, and testing new cable/telephone
conduit, conductors, fittings, pullboxes, and all other incidental items, complete,
as indicated, specified, or directed by the Engineer.

The Contractor shall evaluate each potential utility conflict, and review their
findings with the Engineer prior to the work. Test pit excavation, requested by
the Engineer, to further define the extent of the potential utility conflict shall be
paid for under the TEST PIT EXCAVATION payment item.
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No payment will be made for removing and relocating existing, in-service
cable/telephone conduit that, in the opinion of the Engineer, is not in confiiz* witn
the new sewer or is capable of being supported.

G. REMOVAL AND PROPER DISPOSAL OF EXISTING, OUT-OF-SERVICE
CABLE/TELEPHONE CONDUIT

The quantity for ltem 14G shall be the actual length of existing, out-of-service
cable/telephone conduit removed and properly disposed, measured in place.
after acceptance by the Engineer, on a linear foot basis along the horizontal
projection of the centerline, at ground level, of the exposed pipe.

The unit price for ltem 14G shall constitute full compensation for locating,
excavating, removing and properly disposing existing, out-of-service
cable/telephone conduit that may be in conflict with the new sewer. This item
shall include, but not necessarily be limited to, the following: excavation and
disposal (except rock and below normal grade), clearing and grubbing, removal
and disposal of tree stumps, sheeting not left in place, backfill, proper bedding
and backfill material, de-energizing and re-energizing all necessary
cable/telephone facilities, temporary bypass, and all work incidental thereto,
compiete, as indicated, specified, or directed by the Engineer.

This item also includes removing and properly disposing cable/telephone condutt,
conductors, fittings, pullboxes, and all other incidental items, complete, as
indicated, specified, or directed by the Engineer.

The Contractor shall evaluate each potential utility conflict, and review their
findings with the Engineer prior to the work. Test pit excavation, requested by
the Engineer, to further define the extent of the potential utility conflict shall be
paid for under the TEST PIT EXCAVATION payment item.

No payment will be made for removing and properly disposing of existing, out-of-
service cable/telephone conduit that, in the opinion of the Engineer, is not in
conflict with the new sewer or is capabie of being supported.

H. PROPER ABANDONMENT OF EXISTING SEPTIC TANKS/CESSPOOLS

The quantity for ltem 14H shall be the actual number of existing septic
tanks/cesspools properly abandoned, measured in place, after acceptance by the

Engineer.

The unit price for Item 14H shall constitute full compensation for locating,
excavating, and properly abandoning existing septic tanks/cesspools left inactive
following connection of the house to the new sewer system. This item shall
include, but not necessarily be limited to, the following: excavation and disposal
(except rock and below normal grade), clearing and grubbing, removal and
disposal of tree stumps, sheeting not left in place, backfill, proper septic
tank/cesspool filling and backfill material, regrading, loaming and seeding, sile
restoration, and all work incidental thereto, complete, as indicated, specified. or

directed by the Engineer.
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This item also includes removing and properly disposing materials, debris, and all
other incidental items, complete, as indicated, specified, or directed by the

Engineer.

The Contractor shall evaluate each potential site conflict that would reguire
restoration, and review their findings with the Engineer prior to the work. Test pit
excavation, requested by the Engineer, to further define the extent of the
potential site conflict shall be paid for under the TEST PIT EXCAVATION

payment item.

No payment will be made for site restoration work that, in the opinion of the
Engineer, is not in conflict with the work of this item or is capable of being

supported or avoided.

| CONCRETE ENCASEMENT OF EXISTING SEWERWATER/UTILITIES.

The quantity for Item 141 shall be the actual length of existing, in-service utility
pipe or conduit encased in concrete per details, measured in place, after
acceptance by the Engineer, on a finear foot basis along the horizontal projection
of the centerline, at ground level, of the utility. Where crossing utilities are
encased, each utility will be measured. The unit price for ttem 141 shall constitute
full compensation for locating, excavating, and installing concrete, and all work
incidental thereto, complete, as indicated, specified, or directed by the Engineer.

This item also includes furnishing, installing, forms and concrete, and all other
incidental items, complete, as indicated, specified, or directed by the Engineer.

15 0 ITEM 15 - SUBMERSIBLE WASTEWATER PUMPING STATIONS

A. SUBMERSIBLE WASTEWATER PUMPING STATION #1

The quantity for item 15A shall be based on the percent complete as determined by the
Engineer. This item will be measured once the Contractor has substantially completed the work

under this item.

The lump sum price for Item 15A shall constitute full compensation for furnishing and installing
Pump Station #1, a duplex, submersible wastewater pumping station, complete, as shown on
the drawings and as specified. The lump sum price shall include, but not necessarily be iimited
to. the following: installation of the precast concrete manhole (wetwell), precast concrete
antiflotation slab base, precast concrete valve pit, pumps, controls, piping. fittings, valves, soil
odor filter systems, and all other appurtenances, as shown on the drawings and as specified,
and all other work necessary to complete the work under this item. Lump sum price shall inciude
2 feet of the pipe between the pump station wetwell and the FRP emergency storage tank. The
lump sum price also includes pipes, fittings, and any other incidental items and work necessary
to fully complete the work under this item, and connect the pumping station to the new sewer
and force main adjacent to the site, as indicated on the drawings,

B. SUBMERSIBLE WASTEWATER PUMPING STATION #2
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The guantity for ltem 15B shall be based on the percent complete as determinac by the
Engineer. This item will be measured once the Contractor has substantially compieted the work

under this item.

The lump sum price for ltem 158 shali constitute full compensation for furnishing and Insialiing
Pump Station #2, a duplex, submersible wastewater pumping station, complete, as showr on
the drawings and as specified. The lump sum price shall include, but not necessarily be limited
to, the following: installation of the precast concrete manhole (wetwell), precast concrete
antiflotation slab base, precast concrete valve pit, pumps, controls, piping, fittings, valves, soil
odor filter system, and all other appurtenances, as shown on the drawings and as specified, and
alt other work necessary to complete the work under this item. Lump sum price shall inciude 2
feet of the pipe between the pump station wetwell and the FRP emergency storage tank. The
lump sum price also includes pipes, fittings, and any other incidental items and work necessary
to fully complete the work under this item, and connect the pumping station to the new sewer
and force main adjacent to the site, as indicated on the drawings.

C. WASTEWATER PUMPING STATIONS EMERGENCY STORAGE TANKS.

The quantity for ltem 15C shall be the number of 5000 or 6000 gallon FRP storage tanks
installed complete as shown on the Drawings and determined by the Engineer at pumping

station #1 or #2

The lump sum price for ltem 15C shall constitute full compensation for furnishing and installing
each tank, complete, as shown on the drawings and as specified. The lump sum price shall
include, but not necessarily be limited to, the following: excavation, shoring, instaliation of the
FRP tank, antiflotation slab, piping, fittings, valves, backfill and restoration, and all other
appurtenances, as shown on the drawings and as specified, and all other work necessary to
complete the work under this item. The lump sum price shall include the pipe between the
storage tank and the pump station wetwell to a point two feet off the wetwell wall.

16.0 ITEM 16 - LOAMING AND SEEDING

The quantity for Item 16 shall be the actual number of square yards of loaming and seeding
installed, complete, as directed or specified.

The unit price for Item 16 shall constitute full compensation for performing all work associated
with restoring grassed areas disturbed by construction within the limits of the construction work,

as indicated and specified.

No measurement will be made for loaming and seeding outside of the fimits of construction
work, as indicated and specified, nor for areas disturbed by the Contractor due to a lack of care

during the execution of the Work.

17.0ITEM 17 - TEST PIT EXCAVATION

The quantity for Item 17 shall be the actual number of cubic yards excavated and backfilled,
measured by the dimensions of the completed test pit, complete, as directed by the Engineer.
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The unit price for ltem 17 shall constitute full compensation for performing all work associated
with excavating test pits, complete, including, but not necessarily be limited to, the following:
earth excavation, backfill, paving, utility restoration, and all work incidenta! thereto, complete, as

indicated. specified, or directed by the Engineer.
No measurement will be made for test pit excavation not approved by the Engineer.

180 [TEM 18 - HAYBALES AND SILT FENCE

The quantity for tem 18 shall be the actual number of linear feet of haybales and silt fence
combination installed, complete, as indicated, specified, or directed by the Engineer.

The unit price for ltem 18 shall constitute full compensation for installing haybales and silt fence
combination, complete, as indicated, specified, or directed by the Engineer. The unit price for
this item also includes catch basin protection, any and all costs associated with monitoring and
compliance, as may be necessary to comply with applicable reguiations goveming erosion
control activities, and routine cleaning and maintenance of the haybales and silt fence. Silt
fence shall be geotextile filter fabric as approved by the Engineer.

19.0 ITEM 198 = ENGINEER'S FIELD OFFICE

The quantity for ltem 18 shall be based on the percent complete as determined by the Engineer.
This item will be measured, after acceptance by the Engineer, once the Contractor has
substantially completed the work under this item.

The lump sum for ltem 19 shall constitute full compensation for furnishing the Engineer's field
office, complete, as specified.

50.0 ITEM 20 - TEMPORARY 1,000 GAL. TIGHT TANKS

The quantity for ltem 20 shall be based on the actual number of temporary 1,000 gal. tight tanks
installed, after acceptance by the Engineer.

The unit price for Item 20 shall constitute full compensation for furnishing and installing a
temporary 1,000 gal. FRP or steel watertight tank and shall include, but not necessarily be
limited to, the following: excavation and disposal (except rock and below normal grade) proper
disposal of damaged septic system components, clearing and grubbing, removal and disposal
of tree stumps, sheeting not left in place, backfill, crushed stone bedding and backfill,
connecting to existing sewer, testing, and all work incidental thereto, complete, as indicated,

specified, or directed by the Engineer.

No payment shall be made under this item for tight tanks installed to replace septic tanks,
damaged prior to tie-in, due to the Contractor’s negligence.

21 0 ITEM 21 — TRENCH DAMS

The quantity for ltem 21 shall be based upon the actual number of trench dams installed, after
acceptance by the Engineer.

The unit price for ltem 21 shall constitute full compensation for installing trench dams in sewer
trenches, and other buried utility line trenches, as indicated, specified, or directed by the
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Engineer. The unit price includes proper installation and compaction of dams through the entire

cross-section of the trench, extending from the bottom of the trench to the start of common fill
above crushed stone, and across the full width of the trench excavation.

(END OF SECTION)
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SECTION 01500 CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

1.0 ~ GENERAL

A The Contractor shall provide all construction facilities and temporary controls
necessary for the proper completion of the work, as necessary and as specified.

2.0 ENGINEER'S FIELD OFFICE

A Before starting work at the site, the Contractor shall provide and equip a suitable
office for the exclusive use of the Engineer, and the Contractor shall maintain this
office thereafter until the completion of the work to be done under this contract.
This office shall be a separate building located, as directed, where it will not
interfere with the progress of the work. An approved, suitably constructed and
equipped trailer of adequate size and design for the purpose may be furnished as
the Engineer's field office. The office, furniture, equipment, supplies, and

services necessary shall be satisfactory to the Engineer.

B. The office shall be of suitable height and of ample size to accommodate the
furniture and equipment listed below, without crowding (at least 150 sq. ft. of floor
area). It shall be weather-tight; the walls and roof shall be insulated with at least
1/2-in. insulating board suitably ventilated; and the floor shall be tight and of
double-thick construction. The office shall have screened windows that can be
both opened and locked shut and the door shall have a cylinder lock with two
keys. There aiso shall be a screen door. Mesh security screen shall be welded
in place over all windows. The office shall have a partitioned-off conference

room with conference table.

C. The Contractor also shall provide acceptable toiiet and lavatory facilities for the
exciusive use of the Engineer.

D. The Contractor shall furnish the following furniture, equipment, supplies, and
services:
1. Plan table or sloping plan shelves, about 3 ft. by 5 ft., with reasonably

smooth top, and suitable swivel stools.

2. Four chairs.
3. Shelves as directed (minimum 20 S.F.).
4. Electric power, wiring, lights and outlets as directed. The Contractor shall

pay all charges for the energy used.

5. Broom and dustpan.
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Two desks for general office use, each about 3 #. by 5 ft., with three desk

6.
chairs of the armchair swivel type

7. Telephone. answering and FAX machine and internet/cable connection
installed in the job office for the exclusive use of the Engineer at the star
of work and shall pay all charges associated with its use for Project
purposes.

8. One four-drawer, legal size, metal filing cabinets with Jock.

9 Printing desk calculator.

10. Five (5) pound dry type fire extinguisher.

11. Photocopying machine installed with paper supply in the job office for the
exclusive use of the Engineer at the start of work.

12. Janitor service and sanitary facilities.

13. Supply of drinking water in a suitable cooler or other approved container.

14, Refrigerator.

15. Paper cups, paper towels, liquid soap, and toilet paper; each with suitable
dispenser or holder.

16. Thermostatically controlied heating unit or system of adequate capacity to
maintain a minimum temperature of not less than 68 deg. F. under all cold
weather conditions. The Contractor shall provide all fuel used and
service necessary.

17. Thermostatically controlled, refrigerant type, air conditioner of adequate
capacity to maintain a maximum temperature of not more than 72 deg. F.
under all hot weather conditions. The Contractor shall provide all service
necessary and provide all power used.

E. The Contractor shall provide office space and facilities until the office,

furnishings, and equipment described above are ready for use, but by so doing
he shall not be relieved of his obligation to provide and equip the specifiad

Engineer's office as promptly as possible.

F. Unless otherwise directed by the Engineer, after the date of completion of the
Work as stated in the final estimate, the Contractor shall remove the office and all
such temporary facilities from the site, the same to become his property, and
leave the premises in a condition acceptable to the Engineer.

G. The Contractor shall supply all fuels for heating and pay alf utility bills.

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
WaAQTEFWATER (TN FCATION SYSTREM — NEFEMARER DR 2NNA4

Environmental Engineers/Consultanu




3. CONTRACTOR'S FIELD OFFICE

A

The Contractor shall maintain a field office at the job site in a location directed by
the Engineer. The field office shall be kept neat and clean at all times, and shall

contain, as a minimum, the following:

Telephone - operational at the start of construction.
Complete set of Contract Drawings & Specifications.

Two sets of Drawings and Specifications indicating all adjustments or
changes made during construction.

Correspondence, change order and field order files.

Complete file of approved shop setting and erection drawings.
Log of all material and equipment delivered, and certificates.
Log and copies of all equipment tests.

Copies of all requisitions for payment.

All labor and Wage Notices required by Law. -

The Contractor or his authorized representative shall be present in the field office
at all times while work is in progress. Instructions received there from the

Engineer shall be considered as delivered to the Contractor.

in addition to the stationary telephone described above, the Contractor shall
maintain the following:

1.

A portable cellular telephone with belt mounted carrying case. Telephone
is to remain “on” at all times to allow the Engineer the ability to contact the
Contractor during normal working hours, as necessary.

Cellular telephone service with unlimited calling capability to the
Massachusetts 617, 781, and 878 area codes. Service shall include an
automated answering system. The Contractor shall pay all bills charged
against the Contractor's telephone, including activation fees, canceliation
fees, and all monthly charges throughout the construction period.

4. TEMPORARY TELEPHONE

A.

Install in the Engineers field office a private telephone for the Engineer's
exclusive use. Telephone shall be provided with an automatic message system.

- R . Enviroomenml Engineer/Consulmanu



The Contractor shall pay all bills charged against the Engineer's telenhone,
including installation charge and all monthly charges throughout the consiruction

period.

Before starting work on the project, the Contractor shall furnish the following for
use by the Resident Engineer representing the Owner:

1 A portable cellular telephone with belt mounted carrying case.

2. Cellular telephone service with unlimited calling capability to the
Massachusetts 617, 781, and 978 area codes. Service shall include an
automated answering system. The Contractor shall pay all bills charged
against the Resident Engineer's telephone, including activation fees,
cancellation fees, and all monthly charges throughout the construction

period.

5 SANITARY REGULATIONS

A

Sanitary conveniences for the use of all persons employed on the work, properly
screened from public observation, shall be provided in sufficient numbers in such
manner and at such locations as may be approved. Such conveniences shall be
made available when the first employees arrive on the site of the Work. The
contents shall be removed and disposed on in a satisfactory manner as the
occasion requires. The Contractor shall rigorously prohibit the perpetration of
nuisances within, or about the work. Any employees found violating these
provisions shall be discharged and not again empioyed on the work without
written consent of the Engineer. The sanitary conveniences specified above
shall be the obligation and responsibility of the Contractor.

6. PROJECT SIGN

A

NOT USED.

7. PROVISIONS FOR CONTROL OF EROSION

A.

The Contractor shall comply with all conditions required by the order issued by
the Conservation Commission.

The Contractor shall take sufficient precautions during construction to minimize
the run-off of polluting substances such as silt, clay, fuels, oils, bitumens and
calcium chioride into the supplies and surface waters of the Commonwealth.
Special precautions shall be taken in the use of construction equipment to

prevent operations that promote erosion.

Disposal of drainage shall be in an area approved by the Owner. The Contractor
shall prevent the flow or seepage of drainage back into the drainage area.
Drainage shall not be disposed of until silt and other sedimentary materials have
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8.

9.

DUST

been removed. Particular care shall be taken to prevent the discharge of
unsuitable drainage to a water supply or surface water body.

As a minimum, the following shall apply:

1. In cross-country areas brush and stumps shall not be removed until more
than one week prior to the start of work in that area. The existing ground
surface shall be disturbed as little as possible until no more than one
week prior to the start of work.

2. Stacked bales of hay shall be provided at points where drainage from the
work site leaves the site, to reduce the sediment content of the water.
Sufficient bales of hay shall be provided such that all flow will filter
through the hay. Other methods that reduce the sediment content to an
equal or greater degree may be used as approved by the Engineer.

3. Drainage leaving the site shall flow to watercourses in such a manner as
to prevent erosion.

4. Loaming and seeding or muiching of cross-country areas shall take place
as soon after completion of work in that area as practicable. This shall be
considered part of the cleanup work, and full payment for the work will not
be made until it has been completed.

Measures for control of erosion must be adequate to assure that turbidity in the
receiving water wil not be increased more than 10 standard turbidity units (s.t.u.),
or as otherwise required by the State or other controlling body, in waters used for
public water supply or fish unless limits have been established for the particular
water. In surface water used for other purposes, the turbidity must not exceed 25
s.t.u. unless otherwise permitted.

in cross-country areas when excavating in wetland or river flood- plain, where no
temporary diversion structure is required, the excavated material shall be placed
on the uphill side of the trench so that the trench serves as a barrier between the
excavated material and the wetland or flood plain.

CONTROL

During the progress of the work, the Contractor shail conduct his operations and
maintain the area of his activities, including sweeping and applying water to
streets, as necessary so as to minimize the creation and dispersion of dust.

At no time shall calcium chloride or other chemicals be used for dust control on
this project.

WEATHER PROTECTION AND HEATING DURING CONSTRUCTION

Environmeniz! Enginecrs/Consultznu
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A It is the intent of these standards to require the general contractor ‘o provide
temporary enclosures and heat to permit construction work to be carred on
during the months of November through March in compliance with Chapter 487
of the Massachusetts General Laws of 1970 These standards are not o be
construed as requiring enclosures or heat for operations that are economically
infeasible to protect in the judgment of the Owner. included in this category,
without limitation, are such items as Site work, Excavation, Pile Driving, Steel
Erection, Erection of Certain Exterior Wall Panels Roofing, and similar

operations.

B "Weather Protection" shall mean the temporary protection of that work adversely
affected by moisture, wind and cold by covering, enclesing and/or heating. This
protection shall provide adequate working areas during the months of November
through March as determined by the Owner and consistent with the approved
construction schedule to permit the continuous progress of all work necessary to
maintain an orderly and efficient sequence of construction operations. The
Contractor shall furnish and install all “"weather protection” material and be
responsible for all costs, including heating required to maintain a minimum
temperature of 40 deg. F. at the working surface. This provision does not
supersede any specific requirements for methods of construction and/or curing of

materials.

C. The Contractor may with the approval of the Owner elect to utilize the permane -
heating systems for temporary heat after the building is enclosed and after it h.
been tested and is ready to operate. However, it shall be his responsibility to
have all portions of the permanent heating system, that are used for heating
during construction, thoroughly cleaned and restored to first-class condition, to

the satisfaction of the Owner.

D Installation of weather protection and heating devices shall comply with all safety
regulations including provisions for adequate ventilation and fire protection

devices.

E. The Contractor shall furnish and install Fahrenheit thermometers at places
designated by the Owner in order to determine if specified temperatures are

maintained.

(END OF SECTION)
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SECTION 02010 - SUBSURFACE INVESTIGATION

1.0 GENERAL

1.1 Scope of Work

A This section describes the subsurface soil and groundwater investigations at the site,
and use of data resulting from that investigation.

1.2 Soils Investigation Report

A. General:

1 Subsurface investigations performed for the Owner are provided as an appendix
to the Division Il Specifications for the information of the Contractor.

2 Data on indicated subsurface conditions contained in the geotechnical
information are not intended as representations or warrants of continuity of such
conditions between explorations. It is expressly understood that the Owner will
not be responsible for interpretations or conclusions drawn from the data by the
Contractor. Data are made available for the convenience of the Contractor.
Neither the Owner nor the Engineer assumes responsibility for accuracy of the
data other than at the particular locations and at the time the explorations were

made.

3. By submitting a bid, the Contractor affirms that he has carefully examined the site
and all conditions affecting work under this section. No claim for additional costs
will be allowed because of lack of full knowledge of existimg conditions.

B. Use of Data:

1 The boring data enclosed is available for bidders' information, but is not a
warranty of subsurface conditions.

> Bidders should visit the site and acquaint themselves with existing conditions.

3 Prior to bidding, bidders may make their own subsurface investigations to satisfy
themselves as to site and subsurface conditions, but such investigations may be
performed only under time schedules and arrangements approved in advance by

the Engineer.

1.3 Quality Assurénce

A The Contractor shall re-adjust work performed that does not meet technical or design
requirements, but make no deviation from the Contract Documents without specific

and written approval from the Engineers.

(END OF SECTION)
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SECTION 020

70 - S!TE DEMOLITION & UTILITIES ABANDONEMENT

)

1.0 BENERAL

@

|

11 Special Provisions

A.  All demoaiition work shall conform to the requirements of the Massachusetts
Department of Public Safety.

B. The Contractor shall examine all Drawings and all other sections of the
Specifications for requirements therein affecting the work of this trade.

1.2 Scope of Work

A. The work of this Section consists of Demolition and related items, as indicated on the
Drawings, and/or as specified herein.

1.

2.

Demolition of existing bituminous paving and concrete walkways and paving.

Removal of concrete walls and steps.

Removal and stacking of existing granite curbing and granite pieces.

Removal of existing storm drainage structures piping.

Removal of light poles and bases.

Removal from the site and legal disposal of all materials resulting from the
demolition operations except those specified to be preserved, stockpiled, and re-
used as specified herein or in other Sections of the Specifications.

1.3 Related Work Under Other Sections.

A. The following items of related work are specified and included under other Sections
of the Specifications.

1.

2.

Section 02100 - Site Preparation
Section 02200 - Earthwork
Section 02500 - Bituminous Pavement

Section 02600 - Site and Utilities

1.4 Coordination
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A The work of this Section shall be coordinated with that of other trades affecting, or

affected by, this work, as necessary to assure the steady progress of the work of the
Contract.

2.0 PRODUCTS

None used this Section.

3.0 EXECUTION

3.1

3.2

3.3

Workmanship

A Before beginning Demolition work, the Contractor shall:

E.

4 Disconnect or arrange for the disconnection of all utility service lines to the
structures to be demolished.

2. Notify the proper local authorities and utility companies, in writing, before work
commences. _

3. Remove all utility and service lines in accordance with the authorities and/or
companies having jurisdiction over such work.
4 . Report the location of all caps and plugs to the Engineer.

The Contractor shall take all possible precautions to avoid damaging those materials
which are to be salvaged, stockpiled, or re-used on the site.

The Contractor's demolition work shall be carried out in a careful and orderly
manner. Provide adequate protection to persons and property inside and outside of

the site.

The Contractor shall not commence work until trees and other items to be saved
have been protected as specified in other Sections of the Specifications and

Drawings.

The Contractor shall bum no material or debris on the site.

Removal and Abandonment

A.

The Contractor shall remove and legally dispose of, at no cost to the Owner, all
materials and debris resulting from the Demolition work, other than those to be
salvaged, stockpiled, and re-used on the site. Leave the site in safe and clean

condition.
The following procedure shall be used to abandon all septic tanks and cesspools:

1. The septic tank or cesspool shall be pumped of its entire contents by a licensed
septage hauler; and the bottom of the tank or cesspool shall be cpened or
ruptured after being pumped of its contents so as to prevent retainage of water
and the tank shall be completely filled with clean sand.

Examination of Site and Documents

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
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A. The Contractor shall visit the site and examine the existing conditions thoroughly o
acguaint himself with the specific obstacles and advantages related to Demclition
work. He shall thoroughly examine the documents to determine the exact extent of
Demolition work required. as well as inspect the site to determine conditions and

items to be demolished

(END OF SECTION)
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SECTION 02100 - SITE PREPARATION

1.0 GENERAL

1.1

1.2

Scope of Work

A.

The Contractor shall provide all equipment and materials, and do all work
necessary to maintain the erosion and sediment control program. The erosion
and sediment control provisions detailed on the contract Drawings and
specified herein are the minimum requirements for an erosion control program.
The Contractor shall provide additional erosion and sediment control materials
and methods as required to effect the erosion and siltation control principles
specified herein, or as directed by the Engineer.

The work shall include, but not be limited to, the following: clearing, grubbing,
cutting and disposing of vegetation, trees and debris from within the project

area (including the stripping of topsail).

Furnish and set all lines and grades required for construction operations and
be solely responsible for the accuracy of lines and grades features of the work.

Site clearing, grubbing and erosion control methods shall comply with the
Town of Ipswich requirements.

Provide Erosion and Sedimentation Control features including: slope
protection, placement of haybales, and siltation fences, temporary drainage
swales, filtration and check dams, inlet baskets, and temporary seeding.

Related Work Specified Eisewhere

A.

B.

Earthwork is specified in Section 02200.

Site Grading is specified in Section 02210.

2.0 PRODUCTS

2.1

Fence

A. Snow fence plastic sheet grid at least 48-inches high orange in color.

B. Filter fabric shall be one of the following, or approved equatl:

Product Manufacturer

Trevira Spunbond Fabric Type 1120 | Hoechst Fibers Industries
Spartanburg, SC 29304

Supac N 5 NP UV Phillips Fibers Corporation
Greenville, SC 29602
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Silt ~ence shali be supported by posts, driven a minimum of 1 fi. into the
ground. Posts shali be spaced 7 fi. o.c maximum.

O

D. Fencing other than that specified above shall be subject to review and
acceptance by the Engineer.
22 Hay Bales
A. Hay bales for construction of erosion control devices shall be new. firm. wire or
nylon-bound livestock feed-grade.
2.3 Crushed Stone

A. Crushed stone for hay bale check dams shall conform to Massachusetts
Department of Public Works (MDPW) Specification Section M2.01.0, "Crushed

Stone" for Stone Size M2.01.2.

3.0 EXECUTION

3.1 General

A. The Contractor shall be solely responsible for locating all underground utiiities
and notifying the appropriate utility owners and Dig Safe prior to the
commencement of work. Locations of existing utiiities on the site pian are not
warranted to show all existing utilities under or above ground. Existing utilities
indicated on the site plan are shown only for the convenience of the
Contractor. It shall be expressly understood that the Owner will not in any way
be held responsible for conclusions or interpretations drawn therefrom by the
Contractor. The Contractor shall therefore be held solely liable for any
damage that occurs on or off site in this respect.

3.2 Protection of Existing Trees and Vegetation

A. The Contractor shall protect existing trees, groups of trees, and other
vegetation designated by the Engineer or shown on the Contract Drawings to
remain in place against unnecessary cutting, breaking, or skinning of roots,
skinning and bruising of bark, smothering of trees by stockpiling construction
materials or excavated materials within drip line, excess foot or vehicular

traffic, or parking of vehicles within drip line.
B. The Contractor shall repair or replace trees and vegetation damaged by

construction operations and outside the limits of construction activities, in a
manner acceptable to the Engineer. Tree damage shall be repaired by a

qualified tree surgeon.

3.3 Site Clearing

A. General:
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1 Prior to starting site clearing operations, the Contractor shall stake out all
limits of all areas to be cleared and grubbed, and fimits of cut and fill at
edges of these areas, if limits do not coincide.

o Promptly, upon completion of layout work and before any clearing is done,
the Contractor shall arrange a conference on the site with the Engineer to
verify clearing limits. The Contractor shall not do any clearing without a
clear understanding of existing conditions to be preserved. Adjustments to
clearing lines shall be made at this time to save trees or other items on the
edges of clearing lines. If necessary, minor grading adjustments shall be

made to save these trees.

3 The Contractor shall remove shrubs, grass, weeds and other vegetation,
improvements or obstructions that interfere with the installation of new
construction. Also remove such items elsewhere on the site or premises
as specifically indicated by the Engineer. Removal includes new and old
stumps and their roots and any existing above-ground improvements.

4 Clearing operations shall be conducted to prevent falling trees from
damaging standing trees or adjacent structures.

5. Topsoil is defined as friable clay loam surface soil reasonably free of
subsaoil, clay, lumps, stones, objectionable material, and other objects over

two (2) inches in diameter.

6 Normal depth of topsoil is defined as the depth at which clay, stones, sand,
gravel objects over two (2) inches in diameter and objectionable material

are encountered.

B. Stripping:
1. Prior to beginning earthwork excavation within the project site, the
Contractor shall strip all topsoil to its normal depth.

> The Contractor shall strip topsoil to whatever depths encountered, and in
such manner so as to prevent intermingling with the underlaying subsoil or

other objectionable materials.

3 Where trees are indicated to be left standing, the Contractor shall stop
topsoil stripping a sufficient distance from these trees to prevent damage to

the main root system.

4 The Contractor shall:
a. Stockpile topsoil so it will not interfere with construction operations or
local access or where otherwise directed.
b Construct storage piles to freely drain surface water.

c. Cover storage piles if required to prevent windblown dust and erosion.

E_n-vimnmcnulEnsincuIJCmmlunu
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3.5

3.6

5. Any stockpile soil shall be prevented from eroding into wetland resource
area and/or buffer zones by the use of staked hay bales. Throughout
construction the hay bales shall be maintained in a functioning condition
and shall not be removed until all disturbed areas have been adequately

vegetated.

6. If the stockpiled soil is to remain for a duration longer than 30 days. the
stockpile shall be seeded. This may be accompitshed by use of an
approved spraying machine.

7. The Contractor shall dispose of excess topsoil and waste materia| as

herein specified.

Clearing and Grubbing

A.

B.

C.

Clear the project site (as directed by the Engineer) of shrubs and other
vegetation except for those indicated to be left standing.

Completely remove stumps, roots, organic materials and other debris in all
excavation, embankment, and slope areas in which earthwork and grading
operations will occur, except as presented in paragraph 3.03, Site Clearing.

Fill depressions caused by clearing and grubbing operations with suitable
backfill material unless further excavation or earthwork is indicated.

Disposal of Materials

Burning of combustible cieared and grubbed materials and debris will not be

permitted on the Owner's property.

Dust and Erosion Control

A

In addition, the Contractor shall control
ns and movement of construction
ways. Provide additional crushed

or filters for runoff water carrying

d interceptor ditches to control surface

onto paved ways without being filtered.

all dust created by construction operatio
vehicles, both on the site and on paved

Stone where necessary to provide traps
sediment. Provide temporary swales an
runoff water where necessary.

Environmegu) Engincers/Consultany
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8 The Contractor shall employ dust control measures approved by the Engineer;
the use of calcium chloride or other similar material for dust control is strictly

prohibited.
(END OF SECTION)
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SECTION 02140 - DEWATERING AND DRAINAGE

1.0 GENERAL
11 Scope of Work

A. The Contractor shall prevent surface water and subsurface or groundwater
from flowing into excavations or earthwork areas which would cause flooding of
the project site and surrounding area, or softening or loosening of the soil at
excavation or earthwork subgrade.

B. The Contractor shall provide adequate and satisfactory dewatering and
drainage of excavations and furnish all materials and equipment and do all
incidental work required in conjunction with the fumishing, installing, and
maintaining of same to permit proper and timely completion of all work
required. The Contractor may choose any satisfactory method he wishes
subject to the acceptance of the Engineer and permitting agencies for handling
groundwater or surface water encountered in the work, provided they perform
the dewatering required, and shall assume all responsibility for the adeguacy
of the methods, materiais, and equipment employed. The Contractor shall
bear the full cost of providing the dewatering at all times of the year,
throughout the construction period. and no additional payment shall be made
for this work. The Contractor shall take all precautions necessary to prevent
loosening or sofiening up of the subgrade. in this regard, the Contractor shall
at all times be prepared to alter his construction method or sequence.
Dewatering and control of water shall be conducted as necessary to prevent
seepage, groundwater flow or surface infiltration and runoff from it in any way
undermining or otherwise damaging adjacent structures and utilities.

C. Pumping equipment and devices to properly remove and dispose of all water
entering the trenches and excavation for structures shall be provided. The
grade shall be maintained dry until the structures (paved area, pipe, wetland
crossing, drainage structure, embankments, etc.) to be built thereon are
completed. All dewatering required by pumping and drainage shall be
performed without damage to the éxcavation, pipe trench, pavements, pipes,
electrical conduits, other utilities and any other work or property. Existing or
new sanitary sewers shall not be used to dispose of drainage.

D. The Contractor's method of dewatering shall maintain the bottorn of the
excavation dry at all times.

E. Inareas adjacent to water courses, the Contractor shall provide the degree of
protection against flooding of the excavation that he deems suitable. Should
flooding occur, the Contractor shall restore and repair all work as required. No
additional payment will be made for this work.

1.2 Design Criteria

A. The Contractor is responsible for the adequacy of the dewatering systems and
to design the dewatering systems so they will:

ALAOMBARDO . AS80 CLAT
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1. Effectively reduce the hydrostatic pressure and lower the groundwater
levels to a minimum of 2 feet below the bottom of excavation;

2. Develop a substantially dry and stable subgrade for the prosecution of
subsequent operations;

3. Not result in damage to adjacent properties, buildings, structures, utilities
and other work; and

4 Assure that after 12 hours of initial pumping, no soil particles will be
present in the discharge.

The Contractor shall locate dewatering facilities where they will not interfere
with utilities and construction work to be done by others.

The Contractor shall modify dewatering procedures which threaten to cause
damage to new or existing facilities, so as to prevent further damage. The
Contractor is responsible for determining the modifications to be made. Those
modifications shall be at no additional expenses to the Owner.

1.3 Submittals

A.

D

.

Prior to instaliation of the dewatering system, the Contractor shall submit
working drawings and design data showing the foliowing, for review by the
Engineer: ’

1. The proposed type of dewatering system;
2. Arrangement, location and depths of system components;

3. Complete description of equipment and instrumentation to be used, with
installation, operation and maintenance procedures;

4.  Types and sizes of filters;

5. Design calculations demonstrating adequacy of the proposed system and
equipment; and

6. Methods of disposal of pumped water.

Submit records as required by Paragraph 3.2 of this Section.

1.4 Job Conditions

A.

Surface Drainage: Intercept and divert precipitation, and surface water, away
from excavations through the use of dikes, curb walls, ditches, pipes, sumps or

other approved means.
Drainage of Excavated Areas: The Contractor shall:

1 Provide and maintain ditches of adequate size to collect surface and

seepage water which may enter the excavations.
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2. Divert the water into sumps and drain or pump into drainage channels or
storm drains. When water is to be diverted into a storm drain, the Contractor shall
provide settling basins or other accepted apparatus as required to reduce the
amount of fine particies which may be carried into the drain. if a storm drain
becomes blocked due to dewatering operation it shall be cleaned by the

Contractor at his own expense.

2.0 PRODUCTS

None this Section.

3.0 EXECUTION

31 Dewatering

A. The Contractor shall accomplish dewatering in accordance with accepted
working drawings. Keep the Engineer advised of any changes made to
accommodate field conditions and, on completion of the dewatering system
installation, revise and resubmit working drawings, as necessary to show the

installed configuration.

B. The Contractor shall organize dewatering operations to lower the groundwater
level in excavations as required for prosecution of work, and to provide a
stable, dry subgrade for the prosecution of subsequent operations.

C. The Contractor shall maintain the water level at such lower elevations to
ensure that no danger to structures can occur because of buildup of excessive
hydrostatic pressure, and in any event maintain the water level a minimum of
two feet below the subgrade, or bottom of trench unless otherwise permitted by

the Engineer.

32 Records

A. The Contractor shall:

1. Observe and record the average fiow rate and time of operation of each
pump used in the dewatering system. Where necessary provide
appropriate devices, such as flow meters, for observing the flow rates.
Submit the data, in tabular form acceptabie to the Engineer, during the
period that the dewatering system is in operation.

2. Observe and record the elevation of the groundwater on a form acceptable
to the Engineer during the period that the dewatering system is in
operation. Submit observation records within 24 hours of reading, on a

regular basis.

3. During the initial period of the dewatering, the Contractor shall make
required observations on a daily basis. If, after a period, dewatering
operations have stabilized, reduce observations to longer intervals as

accepted by the Engineer.
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(END OF SECTION)
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SECTION 02200 - EARTHWORK

10 GENERAL

17 Scope of Work

A. The Contractor shali perform the following items required to complate the work
of this Section 02200, as shown on the Drawings and specified herein:

1. Furnish all labor, materials. equipment and transportation required to
complete Excavation and Backfill work indicated on the drawings and as

specified under this Section.

2. Without limiting the generality thereof, excavation and backfill shall include
excavating and backfilling for demolition, construction of roadways, walks,
retaining walls, lawn and all other areas to receive proposed surface
finishes, fencing, utilities and all foundation footings. Excavation shall also
include unclassified material, such as bituminous pavements,
cobblestones, concrete, metal or wood posts, bollards, signs, footings and
miscellaneous debris of every nature throughout the site not included under

Section 02070, Demolition.

3. Provide from off-site locations or from suitable on-site excavation al! graded
- fili materials necessary to fulfill the requirements under this Section.

4. The excavation for test pits to locate existing utilities.

Furmish all fabor, materials, equipment and transportation to remove and
dispose of all unsuitable or surplus materials encountered in the

construction.

&)

6. Perform all compaction of fill materials as hereinafter specified.

7. Establish and properly prepare subgrades for all proposed work and
surface finishes.

8. Fumish all tabor, materials, equipment and transportation required to
complete the loam borrow work as specified under that item.

9. Perform all operations and provide such equipment as necessary to
maintain excavated areas free from water from any source.

10. Furnish, install, and maintain sheeting, shoring and bracing, as necessary,
to protect excavations against cave-in and to protect existing adjacent
structures against damage due to the earthwork performed under this

Contract.

11. Obtain alf required permits, licenses, and approvals of appropriate
municipal and utility authorities, prior to commencing the work of this
Section, and pay all costs therefore.
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1.2 Related Work Specified Elsewhere

site Demolition is specified in Section 02070.
Site Preparation is specified in Section 02100.
Site Grading is specified in Section 02210.

Topsoiling, Fine Grading and Seeding is specified in Section 02920.

mo o w »

Dewatering and Drainage is specified in Section 02140.

1.3 Referenced Standards

A American Society for Testing and Materials (ASTM):

D1557 Moisture-Density Relations of Soil and Soil Aggregate
Mixtures Using 10-lb. (4.54-kg) Rammer and 18-inch
(457-mm) Drop.

B. Commonwealth of Massachusetts Department of Public Works (MDPW):

Specifications: Standard Specifications for Highways and Bridges
1.4 Quality Assurance

A. The Contractor shall use adequate numbers of skilled workmen who are
thoroughly trained and experienced in the necessary crafts and are completely
familiar with the specified reguirements and methods needed for proper
performance of the work in this Section.

B. The Contractor shall use equipment in size, capacity, and number to
accomplish the work of this Section in a timely manner.

C. In addition to complying with requirements of governmental agencies having
jurisdiction, the Contractor shall comply with the directions of the Engineer.

D The Contractor shall be responsible for notifying the Owner and forty-eight (48)
hours in advance of construction in order to have the Engineer on-site.

1.5 Quality Control

A The Owner will retain a Geotechnical Consultant to perform on-site observation
and testing during the following phases of the construction operations. The
services of the Geotechnicai Consultant may include, but not be limited to the

following:

4 Observation during excavation and dewatering of building areas, parking
areas, and controlled fill areas.
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2 Observation during placement and compaction of fills within the building
area. parking areas, and other controlled fill areas as appropriate.

Laboratory testing and analysis of fill and bedding materials specified. as
reguired

[€9]

4. Observation of construction and performance of water content, gradation,
and compaction tests at a frequency and at locations determined by the
Geotechnical Consultant. The results of these tests will be submitted to the
Engineer, copy to the Contractor, on a timely basis so that the Contractor
can take such action as is required to remedy indicated deficiencies.
During the course of construction, the Geotechnical Consultant will advise
the Engineer in writing with copy to Contractor if, at any time, in his opinion,
the work is not in substantial conformity with the Contract Documents

B. The Geotechnical Consuitant's presence does not include supervision or
direction of the actual work by the Contractor, his employees or agents.
Neither the presence of the Geotechnical Consultant, nor any observations
and testing performed by him, nor any notice of failure to give notice shall
excuse the Contractor from defects discovered in his work.

C. The Owner reserves the right to modify or waive Geotechnical Consultant
services.

1.6 Samples and Testing

A. Altfill materials and their placement shall be subject to quality contro! testing.
A qualified laboratory will be selected and paid by the Owner to perform tests
on materials. Test results and laboratory recommendations will be available to

the Contractor.

B. The Contractor shall provide samples of each fill material from the proposed
source of supply. Allow sufficient time for testing and evaliuation of results
before material is needed. Submit samples from alternate sources if required.

C. The Engineer will be the sole and final judge of the suitability of all materials.

D. The laboratory will determine maximum dry density and optimum water content
in accordance with ASTM D 1557, Method D, and the in-place density in

accordance with ASTM D 1556,

E. Tests of the material as delivered may be made from time to time. Materials in
guestion may not be used, pending test results. Tests of compacted materials
will be made regularly. Rejected materials shall be removed from the site.

F. The Contractor shall cooperate with laboratory in obtaining field samples of in-
place materials after compaction. Furnish incidental field labor in connection

with these tests.
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G. When initial tests indicate non-compliance with the specification, subsequent
retesting occasioned by the non-compliance shall be performed by the same
testing agency, and the costs thereof will be deducted by the Owner from the

Contract Amount.
1.7 Disturbance of Excavated and Filled Areas During Construction

A. The Contractor shall take the necessary steps to avoid disturbance of
subgrade and underlying natural soils/compacted fill during excavation and
filling operations. Methods of excavation and filling operations shall be revised
as necessary to avoid disturbance of subgrade and underlying soils/ill,
including restricting the use of certain types of construction equipment and
their movement over sensitive or unstable materials, dewatering, and other
acceptable control measures. Disturbance shall be constructed to include
deteriorating of fill (after placement and satisfactory compaction) due to the
Contractor's operations, such as moving equipment, hauling trucks, etc. The
Contractor shall cooperate with the Engineer or Geotechnical Consultant to
modify his operations as necessary to minimize disturbance and protest
bearing soils, based on the Engineer's or Geotechnical Consultant's

recommendations.

8. All excavated or filied areas disturbed during construction, all loose or
saturated soil, and other areas that will not meet compaction requirements as
specified herein shall be removed and replaced with compacted Gravel Fill or
Crushed Stone. Fill that cannot be compacted within 48 .hours because of its
saturated condition shall be removed and replaced with compacted Grave! Fill
or Crushed Stone. Costs of removal of disturbed material and re-compaction
with Gravel Fill or Crushed Stone shall be borne by the Contractor.

1.8 Coordination

A Prior to start of earthwork the Contractor shall arrange an on-site meeting with
the Engineer and Geotechnical Consultant for the purpose of establishing the
Contractor's schedule of operations and scheduling inspection procedures and

reguirements.

B. As construction proceeds, the Contractor shall be responsible for notifying the
Engineer prior to start of earthwork operations requiring inspection and/or

testing.

C. The Contractor shall be responsibie for obtaining test samples of soil materials
proposed to be used and transporting them to the site sufficiently in advance of
time planned for use of these materials for testing of materials to be completed.
Use of these proposed materials by the Contractor prior to testing and
approval of rejection, shall be at the Contractor's risk.

2.0 PRODUCTS

21 Common Fill
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A. Unless further specified, common and embankment fill material used on the
project shall meet the following general criteria:

Materials shall be free from organic matter, weak or compressible
materials, frozen materials, deleterious substances, and rocks or lumps
over eight (8) inches in greatest dimension, with not more than 15% of
these rocks or lumps larger than one and one-half (1-1/2) inches in their
greatest dimension. The fill material shall be well graded within the

following limits.

“
i

Sieve Size Percent Passing

Tubutar 8-inch | 100

No. 430 90
No. 405 60
No. 2000 20

B. Common fill shall be used, compacted as specified, for general grading; as
backfill in areas outside the building limits and where otherwise indicated on

the drawings and specifications.

C. Common fill may be used in lieu of structural fill or gravel base provided that
the material conforms to the gradation requirements specified for each.

D. Fili material is subject to the acceptance of the Engineer, and is that material
removed from on-site excavations or imported from off-site borrow areas,
predominantly granular, non-expansive soils free from roots and other

deleterious matter.

E. Fill material shall have no stones larger than six (6) inches maximum
dimension when used in the upper two (2) feet of fill or embankment.

F. Fill material shall be free of stones larger than two (2) inches maximum
dimension when used in trenches or when backfilling within two (2) feet of 2

structure.
G. Fill material shall be of such nature and character that it can be compacted to
the specified densities in a reasonable length of time.
2.2 Structural Fill

A Structural fill shall be free from ice and snow, roots, sod, rubbish and other
deleterious or organic matter. Structural fill shall conform to the foliowing

gradation requirements:
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[ Sieve Size | Percent Finer By Weight

6-inch 100
No. 4 30-95
No. 40 10-70

No. 200 0-15

B. Structural fill may be used under structural siabs, foundations, footings, walls
and in other soil bearing situations, and where otherwise indicated on the
Drawings and Specifications. As discussed previously, it may be possible to
use the on-site materials as structural fill within the excavations if it conforms to

the gradation requirement given above.

2.3 Gravel

A. Gravel shall be used as a backfill material in all trench excavations, rock
excavations, miscellaneous trench excavations and any other iocation where
specified herein, as called for in the appropriate pipe specifications, as shown
on the Plans or ordered by the Engineer.

Weight slips may be requested by the Engineer to verify the source of the
Gravel. Such slips shall bear the name of the supplier, date purchased and the
weight of the gravel. Such siips shall not be used as a method of measuring

the gravel for payment.

B. Gravel shall consist of inert material that is hard, durable stone and coarse
sand free from loam and clay surface coatings, be well graded and contain no
stone having any dimension greater than three (3) inches.

Grave! shall conform to the following requirements:

Passing 3 inch sieve 100%

Passing 1 % inch sieve | 70 — 100%

Passing % inch sieve 50 — 85%

Passing No. 4 sieve 30 — 60%

Passing No. 200 sieve | 0 - 10%

C. New bank run or processed gravel is acceptable but must meet the above
requirements and be processed by mechanical means. All processed gravel
shall come from an approved stockpile. The equipment producing the
processed gravel shall be of adeguate size and with sufficient adjustments to

Enrironmeotal Engineers/Consultanu
ASSOCIATES, INC.

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION

e M e O v e NerennesEe 28 2004

FLOMBARDO



produce the desired materials. The processed material shall be stockpilea in
such a manner to minimize segregation of pariicle siz=s

24 Dense Graded Crushed Stone

A. Dense graded crushed stone for use under pavement shall meet
Massachusetts Department of Public Works Material Standard M2.01 7 for

dense graded crushed stone for sub-base.

Crushed Stone

o
wn

A. Crushed stone shall consist of durable crushed rock or durable crushed gravel
stone, free from ice and snow, sand, clay, loam, or other deleterious or organic
material. The crushed stone shall be uniformly blended and shall conform to
the Standard Material Specification M2.01.1to 2.01.6.

Percent Passing By Weight ’

S

i

Sieve Size | % Inch Stone [ Y2 Inch Stone ’ 3/8 Inch Stone Peastone Ij
1-inch ! 100 i — I j
% inch t 90 | 100 |~ ;
’% 5/8 inch J{ -— | 100 ; - ﬁ:
'F/z inch 10-50 85-100 100 ,
3/8 inch 0-20 15-45 85-150 ﬁ.!
No. 4 0-5 0-15 0-15 f

i

|

j

i

}Tjo. 8 0-5 0
|

A.

Crushed stone may be used where specified as bedding under pipelines or as
a working mat.

2.6 Blasted Rock Fill

A. Blasted Rock Fill shall be broadly graded biasted rock with a maximum size of
12-inches and twenty-five percent (25%) smaller than 6-inches and ten percent
(10%) finer than 3/4-inch. Occasional boulders up to 18-inches will be
permitted near the base of the fill.

1. General site rock fill (outside the building area) may be placed up to within
36-inches of finish grade in parking pavement areas, to within two feet of
finish grade in lawn areas and to within 18-inches of inverts of utility hines.
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First lift over the top of Rock Fill shall be a choke stone layer 18-inches
thick. Compaction shall be by minimum of four coverages of a self-
propelled vibratory drum roller in each direction (i.e., north-south and east-
west). The minimum weight of the drum shall be 10,000 ib.

2.7 Choke Stone

A. Choke stone shall have a maximum rock size of 8-inches and shall have fifty
percent (50%) finer than 1-1/2 inches and twenty-five percent (25%) finer than

3/4 inches.

2.8 Riprap

A. Stone riprap for revetment and siope protection at locations shown on the
plans shall conform with Massachusetts Department of Public Works Material

Standard M2.02.0.

B. Riprap shall be sound, durable rock which is angular in shape. Rounded
stones, boulders, sandstone or similar soft stone or relatively thin siabs will not
be acceptable. Each stone shall weigh not less than 50 pounds and at ieast
75% of the volume shall consist of stones weighing not less than 500 pounds
each. The remainder of the stones shall be so graded that when placed with
the larger stones the entire wall will be compact.

2.9 Dumped Riprap

A. Stone for dumped riprap for siope protection at locations shown on the plans
shall conform with the Massachusetts Department of Public Works Material

Standard M2.02.2.

B. Stone used for dumped riprap shall be hard, durable, angular in shape,
resistant to weathering and shall meet the gradation requirement specified.
Neither breadth nor thickness of a single stone should be less than one-third
its length. Rounded stone or boulders will not be accepted uniless authorized

by special provisions.

Stone shall be free from overburden, spoil, shale, and organic material and
shall meet the following gradation requirement specified:

Size of Stone | Maximum Percent of Total Weight
Smaller Than Given Size

400 Ib. 100

300 Ib. 80

200 Ib. 50

*25 ib. 10
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* No more than 5% by weight shall pass a 2 inch sieve.

Each load of riprap shall be reasonably well graded from the smallest io the
maximum size specified. Stones smaller than the specified 10 percent size and
spalls will not be permitted in an amount exceeding 10 percent by weight of

each load.

Control of gradation will be by visual inspection. The Contractor shall provide at
the locations specified a mass of rock of at least five tons meeting the
gradation specified. The sample at the construction site may be a part of the
finished riprap covering. At the quarry, an additional sample shall be provided.
These samples shall be used as a frequent reference for judging the gradation
of the riprap supplied. Any difference of opinion between the Engineer and
Contractor shall be resolved by dumping and checking the gradation of two
random truck loads of stone. Mechanical equipment, a sorting site and labor
needed to assist in checking gradation shall be provided by the Contractor ai

no additional cost to the Owner.

2.10 Riprap For Pipe Ends

A. Riprap for pipe ends/energy dissipaters shall be stone conforming to Material
Standard M2.02.3 and as shown on the Contract Drawings. Stone for pipe
ends shall be sound, durable rock which is angular in shape. Rounded stones,
boulders, sandstone, and similar stone or relatively thin slabs will not be
acceptable. Each stone shall weigh not less than 50 pounds nor more than
125 pounds, and at least 75% of the volume shall consist of stones weighing
not less than 75 pounds each. The remainder of the stones shall be so graded
_that when placed with the larger stones, the entire mass will be compact.

2.11  Gravel Filter Layer

A. Gravel filter layer material for pipe ends/energy dissipaters shall be crushed
rock or crushed gravel, conforming to ASTM D448, Size Number 67 gradation,

as follows:

Sieve Size | Percent Passing by Weight

1 inch 100

' 3 inch } 90-100

3/8 inch ’ 20-55

No. 4 (0-10

No. 8 ' 0-5
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2.12

2.14

Filter Fabric

A Filter Fabric shall be Mirafi 140N manufactured by Mirafi, Inc., Charlotte, NC

28224, or approved equal.

Sand Borrow

A.

Sand for use as backfill in water and drain pipe trenches as shown on the
Drawings shall consist of clean, inert, hard, durable grains of quartz or other
hard durable rock, free from loam or clay, surface coatings and deleterious
materials. The allowable amount of material passing a No. 200 sieve as
determined by AASHTO T 11 shall not exceed ten percent (10%) by weight.
The maximum particle size for Sand Borrow shall be 3/8 inch.

Two weeks prior to ordering sand borrow, the Contractor shall submit to the
Engineer a certified laboratory test result indicating that the sand borrow meets
the requirements above. No sand shall be delivered to the site until the test
results are approved by the Engineer. Field samples may be periodically
tested for compliance with laboratory results.

Loam Borrow

A.

The Contractor shall notify the Engineer in writing at least one week in
advance of the time he intends furnishing Loam Borrow, stating the location
and amount of such deposit, the name and address of the supplier and also
shall be furnish such facilities, transportation and assistance as the Engineer
may require for collecting and forwarding samples.

Samples for testing will be taken in the field upon notification of source and no
topsoil may be placed without proper authorization by the Engineer.

Samples shall be tested by a qualified soils lab approved by the Engineer.

Testing must confirm that the loam contains not less thar 5% nor more than
20% organic matter as determined by the loss on ignition of oven-dried
samples. Test samples shall be oven-dried to a constant weight at a
temperature of 221 degrees F (+ 5) and certified test res ults shall be sent to
the Engineer by the laboratory for approval. Loam ph shall range from 5. 5to
7.0 and shall conform to the following sieve analysis:

Sieve Analysis (By Wash Test ASTM Designation C-117 | Percent Passing
Passing 1-inch sieve 100%

Passing No. 4 sieve 90-100%

Passing No. 100 sieve 30-60%

Passing No. 200 sieve 10-30%
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2.15

218

E. If the topsoil does not conform to the above requirements, it shall be rejected
and additional sources shall be found, and sampling and testing shall be
accomplished as specified herein until an approved topsoil material is found.

all at the Contractor's expense.

Topsoil and Plantable Soil Borrow

A. Topsoil and Plantable Soil Borrow shall consist of fertile, friable, natural
topsoil, reasonably free of stumps, roots, stiff clay, stones larger than 25
millimeter diameter, noxious weeds, sticks, brush or other litter.

B. Prior to stripping the topsoil from the construction project, it shall have been
demonstrated by the occurrence upon it of healthy crops, grass or other
vegetative growth, that is reasonably well drained and capable of
supporting plant growth. Material classified as Topsoil can only be obtained

within project lines.
Clay for Trench Dams

A. Clay for Trench Dams shall be bentonite.

3.0 EXECUTION

3.1

3.2

Existing Conditions

A. Site Information:

1. Information on the Drawings, Reference Drawings, and in the
Specifications relating to subsurface conditions, natural phenomena, and
existing utilities and structures is from the best sources presently available.
Such information is fumished only for the information and convenience of
the Contractor, and the accuracy or completeness of this information is not

guaranteed.

2. Plans, surveys, measurements, and dimensions under which the work is to
be performed are believed to be correct, but the Contractor shall have
personally examine them during the bidding period, as no additional
compensation will be made for errors and inaccuracies that may be found

therein.

B. Existing Utilities:
1. See Section 02100, Site Preparation, Paragraph 3.1.
Disposal and Stockpiling

A. Disposal: All excavated materials which in the opinion of the Engineer or as
specified elsewhere herein are not suitable for fill or backfill and all surplus
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3.3

3.4

excavated materials shall be removed from the site and disposed of at no
additional cost to the official.

Stockpiling: Store where convenient on site, and so as not to interfere with the
general progress of the work, all excavated material suitable and required for
re-use. Storage areas outside the limits of work will not be permitted uniess so

authorized by the Engineer.

Sheeting and Bracing

A.

The Contractor shall furnish, place, remove or ieave in place all sheeting and
bracing required to support the sides of all trenches or other excavations for

this project.

The Contractor shall be solely responsibie for the safety of the workmen and
the adjacent facilities from danger of caving and sliding and all work to be done
shall be in strict accordance with the Department of Labor, Occupational
Safety and Health Administration regulations and suggested practices for
construction excavations and/or other applicable codes and regulations.
Special precautions shall be taken to guard against any damage to or
settiement of pavements, building, walls, pipes, ducts or other structures and
facilities which are adjacent to the work.

The cost of providing and removing, or leaving in place, sheeting, shoring and
bracing shall be included in the cost of the various items of work under this
contract and no additional compensation will be aliowed therefore. Any
sheeting which the Contractor chooses to leave in place shall be cut off at least

two feet below the finish grade.

The Contractor shall remove sheeting and shoring, etc., as backfilling
operations progress, taking all necessary precautions to prevent collapse of
excavation sides, all at no additional cost to the Owner.

Excavation - General Criteria

A

Excavated materials unsuitable for reuse and materials designated as excess
and not required on the project shall be disposed of off the project site; shall
be the sole responsibility of the Contractor; shall be in accordance with the
regulations and requirements of all municipalities or agencies having
jurisdiction over the disposal sites and the routes between the project and the

disposal sites.

if any part of the excavation is carried, through error, beyond the depth and
dimensions indicated on the Drawings or specified herein, the Contractor shall,
at his own expense, and at the direction of the Engineer, furnish, place and
compact gravel borrow, all as specified herein.

Unsuitable material below specified subgrades under the wetland crossing,
trenches, etc. shall be removed until suitable soil material (as previously
defined) as directed by the Engineer is encountered. Crushed stone shall be
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3.5

placed and compacted as specified to bring the excavation to specified
subgrades.

D. Ledge shall be removed to six (6) inches below subgrade or to the depth
indicated on the Drawings.

Excavation Classifications

A. Unclassified Excavation:

1.

Unclassified excavation shall include the removal of earth, bituminous
pavements, concrete pavements (reinforced or not reinforced), cobblestone
pavement, bricks, muck, rock (except Ledge Excavation) sidewalks,
excavation to roadway and sidewalk subgrade, railroad ties and ballast, if
required, gate boxes to be abandoned; and, when no longer required
and/or when condition of items to be removed are unsuitable for reuse or
stacking as determined by the Engineer (and not paid for under other items
of work), the work under this item shall also include, as incidental to the
general work, the removal and disposal or stacking of traffic sign posts,
concrete wheel stops, concrete median barriers, granite curb, bollards and

other appurtenances.

Edges of excavations made in existing pavements shall be squared by

sawcutting with power dniven tools to provide a neat ciean edge for joining
new pavement as shown on the plans. Pavement areas which have bzen
broken or underminded shall be neatly edged with minimum disturbance to

remaining pavement.

B. Rock, Ledge, and Boulder Excavation:

1.

Consists of the removal and disposal of materials encountered that cannot
be excavated without continuous and systematic drilling, continuous use of
a ripper or other special equipment, except such materials that are

classified as earth excavation.

Materials classified as rock, ledge and boulder are two (2) cubic yards or
more in volume, solid rock, and rock-hard aggregate deposits that cannot
be broken or moved with a two (2) cubic yard backhoe.

Old foundation walls, concrete slabs, equipment footings, and other
manmade obstructions are not to be considered as ledge, rock or boulder.

C. Excavation Below Grade:

1.

If the Contractor does not dewater properly or otherwise neglects to
conduct the excavation work properly so that the surface of the subgrade is
in proper condition when he is ready for construction, the Contractor shall
remove the unsuitable material and replace it with crushed stone at his own
expense so that the condition of the subgrade meets with the specified

requirements before any work is placed thereon.
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2.

in areas where, in the opinion of the Engineer, the material in its
undisturbed natural condition at the grade of the excavation as indicated on
the Drawings for Trench Bottom is unsuitable for structure and pavement
subgrade, or embankment construction, it shall be removed to such depth
and width as he may direct and be replaced with crushed stone or other
material as directed by the Engineer. Compensation for excavation below
the grade of the excavation as ordered by the Engineer shall be based on
the Contractor's Bid Price and the Contract Documents.

D. Unauthorized excavation:

1.

Consists of removal of materials beyond indicated depth or elevations
without the specific direction of the Engineer. Replace unauthorized
excavation by backfilling and compacting as specified for authorized
excavations of the same classification, unless otherwise directed by the
Engineer. No additional compensation will be made to the Contractor for
backfill material used to replace the material removed by the unauthorized

excavation.

3.6 Rock Excavation

A. Definitions and Classifications: The following classifications of excavation will
be made only when rock excavation is encountered:

1.

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
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Rock excavation consists of removal and disposal of materials encountered
that cannot be effectively loosened or broken down by ripping in a single
pass with a late mode! tractor-mounted hydraulic ripper equipped with one
digging point of standard manufacturer's design adequately sized for use
with and propelied by a crawler type tractor rated between 210- and 240-
net flywheel horsepower, operating in low gear. This classification does
not include materials that can be removed by means other than drilling and
wedging but which, for reasons of economy in excavating, the Contractor
prefers to remove by drilling and wedging. Typical of materials classified as
rock excavation are as follows:

a  Rock or stone in original ledge.

b Boulders on-site, outside trench limits exceeding 3 cubic yards in
volume.

c. Boulders within trench limits exceeding 1 cubic yard in volume.

intermittent drilling and ripping performed to increase production and not
necessary to permit excavation of material encountered will be classified as

earth excavation.

Presplitting is required where the design slope of a cut is one vertical on
one horizontal or steeper and the vertical height of the design rock slope
exceeds five (5) feet. Ripping will not be allowed within ten (10) feet of a
slope that requires presplitting. All rock slopes shall be thoroughly scaled to
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the satistaction of the Engineer before fragmenting the next lift |n No case
shall the subgrade be trimmed prior to the completion of the scaling

operation at any location.

4. Finished rock slopes shall be stable and free from possible public safety
hazards of falling rock or rock slides. If after proper scaling such hazards
still exist, a determination of the cause will be made by a geologic study. If
it is determined that the hazards are a result of poor workmanship or
improper methods employed by the Contractor, he shall provide approved
remedial treatment at no expense to the Owner. Such treatment may
include, but is not necessary limited to, laying back the slope, rock bolting,

or shotcreting.

3.7 Trench Excavation

A. Trench excavation shall inciude the removal and satisfactory disposal of all
materials encountered in the construction of drainage, water, sewer, electric.
telephone, gas and other necessary utilities. Trench excavation for pipe laying
in roadway cuts shall include only that portion of the trench which Is below the
roadway excavation except where the Engineer orders in writing, that the
trench excavation and all its backfill shall be completed before the roadway

excavation is begun.

B. Definitions:

1. "Trench” shall be defined as an excavation in which the bottom width does
not exceed 7 feet and the width does not exceed twice the depth, or where
footings are excavated by backhoe. Referto Drawings for any special

trenching conditions.

2. The words "invert" or “invert elevation" as used herein shall mean the
elevation at the inside bottomn of pipe or channel.

3. The words "bottomn of the pipe" as used herein shall mean the elevation at
the base of the pipe at its outer surface.

C. Trench excavation shall be of sufficient width and depth at all points to allow
pipes to be laid, and appurtenant work to be built in a workmanlike manner,
and when needed, to aliow for sheeting and shoring, pumping and draining,
and/or for removing and replacing any materials unsuitable for foundations.

D. Trenches shall be excavated to the minimum limits shown on the Drawings.

E. Trenches shall not be unnecessarily wide, so as to increase excessively the
load on the pipe resulting from backfill.

F. If, at or below the elevation of the bottom of the pipe or related appurtenance.
the material is muck, peat, peaty sand or other material not suitable to support
the pipe or related appurtenances, the Contractor shajl notify Engineer
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immediately and do no further trench excavation in this area until Engineer's
instructions are received.

3.8 Backfill and Fill

A.

Ground Surface Preparation:

1.

Vegetation, debris, unsatisfactory soil materials, obstructions, and
deleterious materials shall be removed from ground surface prior to
placement of fills. The Contractor shall plow, strip, or break up sloped
surfaces steeper than one vertical to four horizontal so that fill material will

bond with existing surface.

Subgrade Preparation:

1.

After the subgrade has been shaped to line, grade, and cross-section, it
shall be thoroughly compacted. This operation shall inciude any required
reshaping and wetting to obtain proper compaction. All soft or otherwise
unsuitable material shall be removed and replaced with suitable material
from excavation or borrow. The resulting area, and all other low sections,
holes, or depressions shall be brought to the required grade with approved
material and the entire subgrade shaped to line, grade and cross section
and thoroughly compacted.

Frost P_rotection:

1.

Frozen material shall not be placed as fill or backfill. No fill shall be placed
over frozen ground containing more than 1 inch of frost.

Backfill Material Selection:

1.

Uniess otherwise specified or directed, material used for filling and
backfilling shall meet the requirements specified under Materials
Subsection 2.00. If material removed from the excavations does not meet
the requirements specified for common fill, new material which does meet
this criteria shall be used for backfilling utility trenches. All backdill placed
within the building limits shall be sand and gravel fill unless otherwise

specified.

in areas where the bottom of the excavation is in fine sand and slitand is
below the groundwater table, the first lift of backdill shall be 12-inches of
compacted sand and gravel to provide a working mat and drainage layer.

3.8 Trench Backfill

A The trenches shall be backfilled as soon as practicable with suitable approved
material. All trench backfilling shall be done with special care, in the following
manner and as the Engineer may direct from time to time.
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B Selected backfill material shal be as shown on the drawings, deposited inlo
the trench uniformly on both sides of the pipe, for the entire width of the trensh,
to the depths shown on the drawings. Backfill and compaction near the pipe
zone shall be done with such care as to achieve 90% compaction, prevent
dislodging of the pipe from its intended location or bedding conditions. and
provide uniform support around the pipe free from voids.

C. The balance of backfill shall be spread in layers not exceeding 12-inches in
loose depth. Each layer shall be dampened, thoroughly compacted by
tamping or other approved method and shall meet the requirements specified

for common fill.

D. All trench backfilling shall be done with special care and must be carefully
placed so as not to disturb the work at any time: if necessary, a timber grillage
or other suitable method shall be used to break the fall of material. The
moisture content of the backfill material shall be such that proper compaction
will be obtained. Puddling of backfill with water will generally not be permitted
except as specified below. Backfill within areas of pavement construction shall
be made to grades required to establish the proper pavement base courses.

E. In backfiliing trenches, each layer of backfill material shall be moistened and
compacted to a density at least equal to that of the surrounding undisturbed
earth, and in such a manner as to permit the rolling and compaction of the
filled trench or excavation with the adjoining earth to provide the required
bearing value, sc that paving of the excavated and disturbed areas. where
required, can proceed immediately after backfilling is compieted.

F. Any trenches or excavations improperly backfilled or where settlement occurs
shall be reopened, to the depth required for proper compaction, then refilled
and compacted with the surface restored to the required grade and condition,

at no additional expense to the Owner.

G. During filling and backfiliing operations, pipelines will be checked by the
Engineer to determine whether any displacement of the pipe has occurred. I
the inspection of the pipelines shows poor alignment, displaced pipe or any
other defects shall be remedied in a manner satisfactory to the Engineer at no

additional cost to the Owner.

3.10 Bentonite Clay Trench Dams

A. Trench dams shall be constructed on all utility main lines where grades exceed
ten percent (10%) or where indicated on the construction drawings. Trench
dam spacing shall be as shown on the Drawings, but, at a minimum, 5’
upstream of manholes with incoming lines exceeding 10% slope, and at
intervals no greater than 75’. Bentonite clay trench dams shall be installed in 6-
inch lifts, compacted to 95% Modified Proctor Density, at the locations shown

on the drawings or as directed by the Engineer.

3.11  Backiilling Against Structures
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A Backfilling against masonry or concrete shall only be done when approved.
The Contractor shall not place backfill against or on structures until they have
attained sufficient strength to support the loads (including construction loads)
to which they will be subjected, without distortion, cracking or other damage.
As soon as practicable after the structures are structurally adequate and other
necessary work has been satisfactorily completed, special leakage tests of the
structures shall be made by the Contractor, as required by the Engineer, at the

Contractor's expense.

After the satisfactory completion of leakage tests and the satisfactory
completion of any other reguired work in connection with the structures, the
backdilling around the structures shall proceed using suitable and approved
excavation material. The best of the backfill material shall be used for
backfilling within 2 feet of the structure. Just prior to placing backfill, the areas
shall be cleaned of all excess construction material and debris and the bottom
of excavations shall be in a thoroughly compacted condition.

B. Symmetrical backfill loading shall be maintained. Special care shall be taken to
prevent any wedging action or eccentric loading upon or against the structures.
During backfilling operations, care shall be exercised that the equipment used
will not overload the structures in passing over and compacting these fills.
Except as otherwise specified or directed backfill shall be placed in layers not
more than 12-inches in loose depth and each layer of backfill shall be
compacted thoroughly and evenly using approved types of mechanical
equipment. Each pass of the equipment shall cover the entire area of each

layer of backfill.

C. In compacting and other operations, the Contractor shall conduct his
operations in a manner to prevent damage to structures due to passage of
heavy equipment over, of adjacent to, structures, and any damage thereto
shall be made good by the Contractor at no additional expense to the Owner.

D After backfilling trenches and excavations, the Contractor shall maintain the
surfaces of backfill areas in good condition so as o present a smooth surface
at all times level with adjacent surfaces. Any subsequent settling over
backfilled areas shall be repaired by the Contractor immediately, in a manner
satisfactory to the Engineer, and such maintenance shall be provided by the
Contractor for the life of this Contract, at no additional expense to the Owner.

E The finished subgrade of the filled excavations upon which pavements are to
be constructed, shall not be disturbed by traffic of other operations and shall be
maintained in a satisfactory condition until the finished courses are placed.

The storage or stockpiling of materials on finished subgrade will not be

permitted.

F  Uniformly smooth grading of all areas to be graded, as indicated and as
directed, including excavated sections and all areas disturbed as a result of the
Contractor's operations, shall be accomplished. The finished surfaces shall be
reasonably smooth, compacted and free from surface irregularities.
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312  Compaction
A. Compaction Requirements:

1. The degree of compaction is expressed as a percentage of the maxim.um
dry density at optimum moisture content as determined by ASTM Tesi
D1557, Method C. The compaction requirements are as foliows:

LTrench backfill , 90%

Lawn areas / 90%

ASTM Density
[Area Degree of Compaction {
Below footings I 95% !
Below slabs ; 95% ‘-f
| Pavement base course } 95% ‘_','(,
[Pavement subbase { 95% ﬁi
General fill below pavement subbase | 30% ‘f
|
_7
N
N

Properly compacted direct roading density motor will be decided on by the Engineer for
measuring compaction density.

B. Moisture Controf:

1. Fill that is too wet for proper compaction shall be harrowed, or otherwise
dried to a proper moisture content to aliow compaction to the required
density. Iffill cannot be dried within 24 hours of placement, it shall be

removed and replaced with drier fill.

2. Fill that is too dry for proper compaction shall receive water uniformly
applied over the surface of the loose layer. Sufficient water shall be addeg

to allow compaction to the required density.

3. In no case shall fill be placed over material that is frozen. No fill material
shall be placed, spread or rolled during unfavorable weather conditions.
When work is interrupted by heavy rains, fil] operations shall not be
resumed until the moisture content and the density of the previously placed

fill are as specified.

3.13 Embankment Construction
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A General Requirements:

1. All suitable material removed from the excavations, as determined by the
Engineer, shall be used as directed in the formation of fill sections,
embankments, subgrade, etc.

2. The Engineer may determine that excavated material from certain strata is
unsuitable for use under paved areas, but that such material may be
deposited in berms or embankment areas outside the paved.

B. Borrow Material:

Should there be a deficiency of proper fill material from wvithin the graded area
on the site, the Contractor shall supply all such borrow material from other
areas approved in writing by the Engineer.

C. Compaction of Embankment Foundation:

Prior to placing compacted fills the Contractor shall proof roll the approval
compaction equipment to be used for fill placement. Where materials of low
density are indicated by rutting or weaving under the compactor, the
Contractor may be required to make up to three (3) additional complete
coverages of the area with the compactor as determined by the Engineer. The
* cost of all proof rolling shall be included in the Contract Sum. If materials of
jow density are encountered that cannot be compacted to the extent necessary
to support the proposed embankment filis as determined by the Engineer, the
Contractor shall remove those materials and replace therm with compacted fill.
The cost of excavation and replacement of such unsuitable material shall be
paid for at the price set in the Proposal. Extra payment will be made for
material removed below normal grade only when ordered in writing to be

removed.

Alternately, an initial layer of fill may be allowed to form a working platform.
The need, manner of construction, and thickness of such a layer shall be
subject to approval of the Engineer and the layer will be permitted only where
the lack of support is, as determined by the Engineer, not due to deficient
ditching, grading or drainage practices, or where the embankment could be
constructed in the approved manner by the use of different equipment or
procedures. Thicknesses of up to three (3) feet may be permitted for such a

fayer.

D. Placing Fill:

1. Fill sections and embankments shall be constructed of earth, rock, or a
mixture of earth and rock deposited in successive lifts. Except as
hereinafter permitted, the loose thickness of each lift shall not be more than
twelve (12) inches before compaction.

2. Embankments shall not be constructed more than 10 feet in height without
placement of rip-rap on the exposed slope. Placement of rip-rap shall be
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coordinated with the construction of the embankment (See Rip-rap Bank
Detail Drawing)

3. Rock fill may be used in deep fill areas.

4. No rock in excess of six (8) inches in its largest dimension shall be
incorporated in the top two (2) foot layer of embankment immediately below

the subgrade.

5. During fill and embankment construction operations earth moving
equipment shall be routed as evenly as possible over the entire with of the

work.

6. At the close of each day's work the working surface shall be crowned.
shaped, and rolled with smooth steel or pneumatic tired rollers to ensure

proper drainage.

E. Moisture:
1. If in the opinion of the Engineer fill the material becomes too wet for the
required compaction, prior to commencing or continuing compaction
operations the fill shall be dried by a method approved by the Engineer.

2. If in the opinion of the Engineer the fill material becomes too dry for the
required compaction, the fill shall be moistened prior to commencing or

continuing compaction operations.

F. Protection of Fill:

1. Protection of all compacted fill shall be the responsibility of the Contractor.
Newly graded areas shall be protected from the actions of the elements
and traffic. Any settlement or washing that occurs prior to acceptance of
the work shall be repaired and grades shall be re-established to the
required elevations and slopes. Damage to any compacted lift (including
those lifts previously tested and approved by the Engineer) occurring at
any time during the course of construction which is caused by equipment,
moisture entering the embankment, or from any other cause whatsoever
shall be fully repaired by the Contractor prior to placement of any overlying
materials at his own expense, to the complete satisfaction of the Engineer.

2. In the event of any prior to the commencement of heavy rains, the
Contractor shall suspend fill operations immediately and shall take ali
necessary steps to keep the site as well drained as possible. Fill
operations shall not be resumed until the moisture content of the fill is such

as to permit compliance with the Specifications.

3. All corrective work or operations necessary to maintain proper moisture
control of the fill material shall be at the expense of the Contractor.

Environmeani Engineers/Consultanu
LOMBARDO ASSOCTIATFS, INIG]
PAGE

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
WASTEWATER COLLECTION SYSTEM — DECEMBER 28, 2004

REVISED JANUARY 10, 2005




G. Upon completion of the work, ground surface shall be left in a firm, unyielding,
true, uniform condition, free of ruts.

(END OF SECTION)
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SECTION 02210 - SITE GRADING

10 GENERAL

11 Scope of Work

A.

Furnish ali labor, materials and equipment to grade the site to the elevations as
shown on the plans or as directed by the Engineer. All work shall be in
accordance with the specifications and in close conformity with the lines,
grades of the plans or established by the Engineer

The work shall include but not be limited to the following:

1. The shaping, trimming, compacting, and finishing of all subgrade areas for
roadway, parking and sidewalk areas prior to the placement of subbase

material.

2. The grading and finishing of all unpaved shoulders and slope areas and the
preparation of all areas for topsoil, loam, riprap or slope paving.

3. The protection of existing or new utilities in or immediately adjacent to the
project site.

The Contractor shall refer to Section 02100, Part 3.01 of these specifications

for his responsibility with respect to existing ufilities.

The Contractor shall furnish and set all lines and grades required for
construction operations and be solely responsible for the accuracy of lines and

grades of all features of the work.

The Contractor shall hire a Registered Professional Land Surveyor Civil
Engineer to establish permanent benchmarks to which access can be had
during the progress of the work. The Contractor shall maintain all established
bounds and benchmarks and replace as directed any which may be disturbed

or destroyed.

1.2 Related Work Specified Elsewhere

A,

B
C.
D

Site Preparation is specified in Section 02100.
Earthwork is specified in Section 02200.

Dewatering is specified in Section 02140.

. Pavements is specified in Section 02500.

1.3 Quality Assurance
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A. Use adeguate numbers of skilled workmen who are thoroughly trained and
experienced in the necessary crafts and who are completely familiar with the
specified requirements and the methods needed for proper performance of the

work of the Section.

2.0 PRODUCTS

None used this Section.

3.0 EXECUTION

31 General

A. The Contractor shall uniformly grade areas within the limits of site grading
under this Section. Smooth finished surfaces within specified tolerances,
compact with uniform levels or slopes between points where elevations are
shown, or between such points and existing grades.

3.2 Grassed Areas

A. Areas to receive topsoil shall be finished to within not more than 0.10 feet
above or below the required subgrade elevations, compacted as specified, and
free from irregular surface changes.

33. Excavation and Fill Areas

A. The Contractor shall shape the surface of the excavation and fill areas to line,
grade and cross-section as shown on the Drawing, with the finish surface nor
more than 0.10 feet above or below the required subgrade elevation,
compacted as specified, and graded to prevent ponding of water after rains.
Include such operations as plowing, discing, and any moisture or aerating
required to provide the optimum moisture content for compaction.

34 Fine Grading and Compacting - Subgrade Areas

A. Before surfacing or subbase material is spread, the subgrade shall be shaped
to a true surface conforming to the proposed cross sections shown on the
Drawings and compacted. All depressions and high spots shall be filled with
suitable material or removed and such areas again compacted until the surface
is smooth and satisfactorily compacted. A tolerance of 1/2 inch above or
below the finished subgrade will be allowed provided that this 1/2 inch above
or below grade is not maintained for a distance longer than 50 feet. Any
portion of the subgrade which is not accessible to a rolier shall be thoroughiy
compacted with mechanical tampers or by other adequate methods approved
as satisfactory by the Engineer.

B. Prior to starting work, the Contractor shall obtain approval for the compaction
equipment to be used. Unless otherwise directed by the Engineer, each layer
of material shall be thoroughly compacted with power rollers or tamping roliers.

Enviropmeowl Engineers/Consultanu
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3.6

3.7

Other equipment of equivalent compactive capacity may be used subjec: io
trial on the project and approved by the Engineer. Compacting equipment wili
not be used for any other purpose during compaction operations. The use ¢f
tractors, trucks, scrapers or other equipment designed primarily for purposes
other than compaction and being used for purposes other than solely
compaction will not be considered as compaction equipment, but traffic of such
vehicies shall be distributed over this filt in such a manner as to take
advantage of the additional compaction afforded thereby.

Grade Control

A During construction, the Contractor shall maintain the lines and grades
including crown and cross-slope of the gravel subbase course.

Maintenance

A Protection of Graded Areas:

1. Newly graded areas shall be protected from traffic and erosion and keep
free of trash and debris resulting from the Contractor's operations.

2. The Contractor shall repair and re-establish grades in settied, eroded. and
rutted areas to the specified tolerances.

B Reconditioning Compacted Areas:

1. Where completed compacted areas are disturbed by subsequent
construction operations or adverse weather, the Contractor shall scarify the
surface, reshape, and compact to the required density prior to further

construction.
Disposal of Excess and Waste Materials

A. The Contractor shall remove waste materials, including excavated material
classified as unsatisfactory soil material, trash and debns, from the Owner's
property and legally dispose of it at no additional cost to the Owner as

previously specified.

(END OF SECTION)

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
WASTEWATER COLLECTION SYSTEM — DECEMBER 28, 2004

Prvmree Jaan

Envi | Engineers/Comsultaats
LOMBARD O ASSOCTALES NG

tamv 4N NNEK

PAA~- NN 2



SECTION 02370 — EROSION AND SEDIMENT CONTROL

1.0 GENERAL

1.1

1.2

1.3

1.4

LITTLE NECK, IPSWiCH, MA DESIGN SPECIFICATION

e e e DTS NercareER 2R 20N4

Scope

A. The Contractor shall furnish all labor, materials, tools, supervision,

transportation, installation equipment, and incidentals required to install and
maintain all temporary erosion and sediment control measures and structures
including, but not limited to silt fence, straw bales, check dams, sediment traps,
and dewatering pumping throughout the duration of the project and removal of
temporary measures and structures, and restoration of areas where
designated.

Related Sections

A. Trenching, backfilling and compaction are specified in section 02200.

B. Dewatering and drainage are specified in section 02140.

C_ Site demoiition is specified in section 02070.

D. Site preparation is specified in section 02100.

E. Site grading is specified in section 02210.

F. Topsoiling, fine grading and seeding is specified in section 02820.

References

A. Massachusetts Erosion and Sediment Control Guidelines for Urban and
Suburban Areas. Prepared for the Massachusetts Executive Office of
Environmental Affairs, US Environmental Protection Agency (EPA) Region 1 and
Natural Resources Conservation Service (NRCS). 1997. _

B Massachusetts Highway Department (MHD) Standard Specifications  for
Highways and Bridges. _

¢ Massachusetts Nonpoint Source Management Manual or “Megamanual’.

Massachusetts Department of Environmental Protection. May 1994.

Compliance With Regulations

A

It is the sole responsibility of the Contractor to be completely familiar with and to
follow all local, state, and federal permits and regulations pertaining to the work
required in this Section, including any conditions specified in the Order of
Conditions for the project, per the Ipswich Conservation Commission.

Enviroomental Enginecr/Consuliant
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5 Health And Safety

A The Contractor shall follow ali procedures set forth in their Construction Siealth
and Safsty Plan.

16 Construction Quality Assurance

A. Construction of the erosion and sediment control components of the project shall
be monitored by the Contractor daily and periodically checked by the Client or its
representative. Inspections performed by the Client or its representative in no
manner relieve the Contractor of the responsibility to construct all work to
conform to the Drawings and Specifications.

B. If inspections indicate Work does not meet specified requirements, the Contractor
shall remove Work, replace and retest at no additional cost to the Client.

1.7 Existing Conditions

A. The Contractor shall comply with applicable regulations in locating and providing
clearance for all underground and above ground utilities prior to beginning
construction activities. The Contractor shall immediately notify the Client and the
Town of Ipswich if other utility lines or structures not shown on the Drawings are

encountered.

B. Repair of damage and all restitution for liabilities resulting from damage to
existing facilities due to activities by the Contractor shall be at the Contractors
expense.

1.8 Good Housekeeping Practices

A. The Contractor shall implement procedures necessary to maintain a clean and
orderly construction site, and prevent environmental, health and safety impacts
due to construction and site management practices. Good housekeeping

measures shall include the following:

1. Perform regular operation and maintenance of machinery and processes.

2. Control fugitive sediment and dust emissions during and after construction
(i.e. from on-site storage of excavated soil), as well as off-site migration of
litter and debris. Remove sediment tracked onto the pavement daily, or
more frequently based on site conditions, to ensure track out onto

roadways is minimized.

3. Maintain appropriate on-site storage of all chemicals, soil and other
materials. Cover materials as necessary to protect against rainfall and

prevent runoff poliution,
4. Maintain strict inventory controls.

5. Maintain routine and regular clean-up schedules,
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6. Maintain well organized work areas, signage.

7 Provide training as appropriate for all employees at the project site on
proper erosion and sediment control practices and any specified conditions
per the Ipswich Conservation Commission.

1.9 Scheduling Sequence

A. Preparation of the construction site and installation of erosion control measures
shall be performed according to a planned schedule so as to maximize their
effectiveness. Trenching and preparation for piping should only be dug for a
section that can be completed in one day. At the end of each work day, the
trench should be backfilled, compacted, and the final 6 inches shouid be covered
with crushed stone. Placement of rock check dams shall be installed per the

plans.

B. Prior to commencement of construction activities, the following actions shall be
taken:

1. Install silt fence at the limit of the disturbed area, as appropriate.

2 install temporary inlet filters at all adjacent and down-gradient storm water
inlets, catch basins and manholes that may be impacted.

3. Install all temporary and permanent erosion and sediment control
measures in accordance with the approved plan.

4 Install an anti-tracking pad at the site access points. The pad should be
underiain with fabric and provide the specified depth of aggregate, per

approved plans.
C. Maintain specified good housekeeping practices throughout construction.
D. Upon completion of construction, the foliowing actions shall be taken:

1. Finish grade, redistribute topsoil, and seed or mulch all disturbed areas.
Maintain silt fences and storm inlet filters.

2. Complete permanent soil erosion control measures for all slopes, channels,
ditches, or any disturbed land area.

3. Remove any accumulated sediment and remove all temporary erosion and
sediment control measures, once vegetation has been established.
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20 PRODUCTS

2.1 Silt Fence

A. Silt fence shall meet the requirements of the NPS Megamanual and shall be =5
shown on the Drawings.

2.2 Straw Bales

A. Straw bales shall be fresh agricuttural straw as shown on the Drawings and shall
meet the requirements of the NPS Megamanual.

2.3 Trenched Soil

A. The Contractor shall stockpile the trenched soil on the road near the excavation.
At the end of each day, soil shall be filled and compacted into open trenches and
excess shall be trucked offsite. If soil stockpiles are needed for more than one
day, stockpiles shall be covered and a sitt fence shall be erected around the

perimeter.

24 Fertilizer, Seed, And Mulch

A. For disturbed areas adjacent to the trenching, the following re-seeding criteria
shall apply:

1. The fertilizer shall be low-phesphorus.
2. The seed mix shall comply with MHD Section M6.03.

3. The mulch shall comply with MHD Section M6.04.

25 Water Bars, Check Structures And Stop Ditches

A. Rock check dams shall be place every 50 feet on slopes greater than 3:1 and
more frequently if deemed necessary. Check dams are necessary to maintain
from the time the trench has exposed soil until the trench is completed with
asphalt. Check dams shall be place at a distance and height to allow small pools
to form behind them, reducing flow velocity and promoting sediment trapping.
Check dams shali be design according to the Drawings and follow the

specifications:

1. Gravel-filled Bags: Bags shall be of burlap material. The opening shall be
folded over and secured. Gravel-filled bags shall be wide enough to prevent
flows from bypassing to the side of the check dam.

2. Surface Fill Material: The surface of the filled trench shall be of crushed rock
(Dso = 6 inches) per the Drawings (Trench Detail), and shall be clean and free
from clay balls, organic matter, and other deleterious materials.
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3. Installation: Check dams shall be installed along a level contour, tightly
abutting and stacking bags using a pyramid approach overlapping joints of
lower rows. Gravel bags shall not be stacked any higher than 0.5 feet.

4 Maintenance:

a. Inspect check dams after each significant rainfall event. Repair damage
as needed or as required.

b. Remove sediment manually when depth reaches one-third of the check
dam height.

c. Remove accumulated sediment prior to permanent seeding or soil
stabilization.

d. Remove check dam and accumulated sediment when check dams are no
longer needed.

2.6 Erosion Control Mat

A Where erosion occurs, erosion control mats (S| Geosolutions Landliok®
BonTerra® CS2 or equivaient) shall be installed.

27 Trench Dewatering

A. Pumping/Dewatering of water from the trenches shall be performed as needed by
the Contractor using a submersible pump surrounded by gravel around the pump
intake to prevent pumping of sediments downstream.

B. Filter bags shall be used for all discharges. The location of the discharge must
be approved by the Client or representative.

C. The Contractor shall, to the extent practicable, prevent water from flowing into
excavations and from flooding any portion of the disturbed areas. The Contractor
shall provide and maintain sumps, pumps, and dewatering system components
to convey water out of and/or away from the work areas.
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3 0 EXECUTION

31 Familiarization

A.

Prior to implementing any of the work described in this Section, the Contracior
shall become thoroughly familiar with the site, the site conditions, and all portions

of the work falling within this Section.

Prior to implementing any of the work in this Section, the Contractor shatl
carefully inspect the installed work of all other Sections and verify that all work
is complete to the point where the installation of this Section may properly

commence without adverse impact.

3.2 Installation

A.

C.

The standard details, such as silt fence and hay bales, and requirements
representing the minimum erosion and sediment control standards that shall be
met by the Contractor during construction are provided on the Drawings and in
this Section. Regardiess of any minimum standards, the Contractor is solely
responsible for selecting, implementing, and maintaining proper and fully
adequate erosion and sediment controls at all times.

The Contractor shall prevent sediment laden water from being discharged into
resource areas.

The Contractor shall provide matenals for any trench shoring and bracing to
comply with all OSHA, other Federal, and State regulations and local codes.

3.3 Protection And Inspection Of Work

A.

The Contractor shall use all means necessary to protect all prior work, including
materials and completed work of other Sections.

The Contractor shall inspect erosion and sediment controls after rainfall events
greater than 0.5 Inches.

in the event of damage, the Contractor shall immediately make all repairs and
replacements necessary, at no additional cost to the Client.

[END OF SECTION]
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SECTION 02500 - BITUMINOUS CONCRETE PAVING

1.0 GENERAL

1.1

1.2

1.3

1.4

Scope of Work

A. Furnish all labor, equipment, and materials and perform all work to complete

the work of this section as indicated within. Such work includes but is not
limited to bituminous concrete paving for roads, access drives and parking

areas.
1. Filter Fabnic

2. Gravel Base Course

3. Dense Graded Crushed Stone

4. Bituminous Prime Coat on Tack Coat

5. Bituminous Concrete Paving

The Contractor shall coordinate with all other trades especially grading,
electrical, plumbing and pipeline contractors and shall prevent covering up

unfinished or uninspected work and loss of time or labor by mis-scheduling.
Any rework shall be done at no cost to the Owner.

Referenced Standards

A

The Commonwealth of Massachusetts, Department of Public Works "Standard
Specifications for Highways and Bridges™ 1973 Edition, and latest
amendments, hereinafter referred to as the Standard Specifications, form a
part of these Specifications to the extent of the references thereof.

American Society for Testing and Materials Standard D1557, Moisture-Density
Relations of Soils, using 10 pound (4.5-kg) Rammer and 18 inch (457-mm)

Drop.

American Association of State Highway and Transportation Officials Standard
M82, Cut-Back Asphalt (Medium Curing Type).

Related Work Specified Elsewhere

A. Site preparation is specified in Section 02100.

B. Earthwork is specified in Section 02200.

C. Site grading is specified in Section 02210.

Paving Restrictions
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A Bituminous paving shall not be placed when the ambient temperature is below
40 degrees F.. when there is frost in the base. or at any time when weather
conditions are unsuitable for the type of material being placed.

B. Bituminous paving shall not be applied untif the Engineer inspects and accepts
the finished grave! base.

C. Construction methods, transportation and delivery of mixtures, spreading,
finishing, compaction, joints, etc., shall conform to Section 460 of the
Massachusetts Department of Public Works Standard Specifications for
Highways and Bridges unless otherwise specified herein.

15 Testing

A During the placing and rolling operation, repeated checks shall be made to
ascertain the correct rate of application to provide the required compacted
thickness. When required, test holes shall be cut, one for each 1,000 square
yards of pavement, and the thickness checked. If any test hole shows a
deficiency of more than one quarter (1/4) inch, six additional holes shall be cut,
three (3) each on lines at right angle to each other. Holes shall be spaced
three feet from the original hole and three (3) feet apart. The thickness of all

seven shall be averaged.
B. If the average thickness is deficient from the specified thickness by one quarter

(1/4) inch or more, the extent of the deficient area shall be established by
similar procedures and the deficient area shall be corrected at the Contractors

expense.

C. Upon completion of testing, the Contractor shall properly fill ali test holes by
compacting a fine aggregate bituminous concrete for the full depth of the core.

The finished surface shall be smooth.

2.0 PRODUCTS

2.1 Filter Fabric

A. Filters fabric shall be woven polypropyiene and meet or exceed the following
standards:

1. Weight = 4 ounces per square yard
2. Grab Strength = 200 pounds

3. Elongation = 30 percent (maximum)
4. Burst Strength = 400 psi

5. Puncture Strength = 85 pounds

6. Thickness = 23 mils.
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7. Water Flow Rate = 35 galions per minute per square foot

8. Eguivalent Opening Size (EOS) = No. 20 to No. 45 U .S. Standard Sieve

2.2 Gravel Base

A. Gravel base material shall be gravel borrow material as specified in Section
02200 and shall conform to Material Standard M1.03.0, Type B.

2.3 Dense Graded Crushed Stone

A. Dense graded crushed stone shall meet the requirements of Massachusetts
Department of Public Works Material Standard M2.01.7.

2.4 Bitumen Prime Coat

A. Bitumen for prime coat shall be RS-1, RC-70, or RC-250 as directed by the
Engineer and shall be applied at a rate of 0.05 gallons per square yard.

2.5 Bituminous Concrete Pavement

A. Bituminous concrete shall be composed of mineral aggregate, mineral filler
and bituminous material and shall conform in all respects to Class |,
Bituminous Concrete Pavement, Type I-1, as specified in Sections 420, 460,
701 and M3 of the Standard Specifications.

3.0 EXECUTION

3.1 Construction Details - General

A. The Contractor shall install all pavements as specified in the locations, to the
grade shown on the Drawings, and/or as directed by the Engineer. Materiais,
methods of construction, and type of pavement courses shall be constructed in
accordance with relevant provisions of Section 460 of the Standard
Specifications and as shown on the Drawings.

B. The Contractor shall be responsible for laying out and instaliing all pavements
to the proper cross sections and in accordance with the lines and grades as
specified herein, on the Drawings, and/or in accordance with the Engineer's
directions. Pavements which are not constructed to the proper section, grade
and alignment shall be corrected by repair or replacement by the Contractor in
accordance with the Engineer's directions and at no additional cost to the
Owner. Where pavement is being replaced over new trenches or other
excavations, the original existing grades, thicknesses, limits and slopes shall
be restored. Replacement pavement shall be extended a minimum of one foot
in all directions beyond the limits of any excavation.

C. The paving plant used by the Contractor for the preparation of the bituminous
concrete shall be acceptable to the Engineer who shall have the right to
inspect the plant and the making of the material.

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION ' E.unmn Engineers/Consulianu
WASTEWATER COLLECTION SYSTEM — DECEMBER 28, 2004 REASIIRERSVSEERELIAS LN -1 I 1 =)
Deviesn lantiaryY 10 2NNAR PAGE




3.2

3.3

Complete job mix formula listing quantities and pertinent ingredient properties
shall be submitted to and approved by the Engineer.

Unless otherwise permitted by the Engineer for particular conditions. only
machine methods of placing bituminous pavement shall be used. The
equipment for spreading and finishing shall be mechanical, self-powered
pavers, capable of spreading and finishing the pavementture

After the pavement has been properly spread, initial and final compaction shall
be obtained by the use of steel wheel power rollers having a weight of at least

10 tons.

Filter Fabric

A

The filler fabric shall be placed under all "roadway pavement” as shown on the
Drawings, and under other areas of pavement as directed by the Engineer.
Sharp objects shall be removed from the area before placing fabric to avoid
fabric punctures. The fabric shall not be laid in a stretched condition, but laid
loosely and overlapped by a minimum of three feet. Gravel material shall be
backfilled onto the fabric, taking care not to drive eguipment directly on the
fabric. Filer fabric damaged or displaced before or during placement of backfill
shall be replaced or repaired at no additional expense to the Owner.

Filter fabric will only be requested in areas of the project where, in the opinion
of the Engineer, the possibility exists that there may be migration of soil fines,
as a result of groundwater movement, that could potentially undermine the new

pavement.

Gravel Base Course

A.

Gravel base course shall be placed and compacted on approved subgrade to
the depth indicated on the drawings. The gravel base shall be compacted to
not less than 85 percent of maximum dry density as determined by ASTM
D1557. The gravel shall be spread and compacted in layers not exceeding &
inches in compacted thickness. The surface of the gravel base shall be
shaped to the cross section of the pavement.

The Dense Graded Crushed Stone shall be spread in layers from self
spreading vehicles equipped with automated grade controlled equipment.
Power graders or conventional self spreading vehicles may be used only with
prior written approval of the Engineer. The Dense Graded Crushed Stone shall
be placed to the tolerance as stipulated. Suitable watering devices shall be
available at the source of supply and on the project for use as directed by the
Engineer to prevent segregation in transit and during spreading and to obtain
proper density and stability of the mixture. The specific density of the Dense
Graded Crushed Stone shall be maintained by determining the number of
passes of a roller required to produce a constant and uniform density, after
conducting a series of tests either using the sand/volume method or the

nuclear device.
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3.4

Preparation of Subgrade

Al

General Requirements: Prior to the start of paving operations the subgrade
surface shall be prepared by filling in wheel ruts, erosions, and all other ground
disturbances regardless of cause. The ground surface shall be fine graded so
that after compaction, the subgrade surface will be at the proper level to

receive the pavement.

Fine Grading: Fine grading of the subgrade shall be done in sections, working
the equipment perpendicular to the contours and constructing the respective
valleys and ridges in accordance with the Drawings. Particular care should be
exercised with the grades of the valleys which lead to the catch basins. Fine
grading of the roadways shall be done parallel to the centerline, observing the
profiles and cross-sections shown on the Drawings. Fine grading shall not be
done when the ground is excessively wet or frozen.

Compaction: Fine grading of the subgrade shall be accompanied by proper
compaction to the extent that the upper twelve (12) inches of subgrade shall
have a density of not less than 95% modified Proctor density as determined by

ASTM D1557.

Proof-rolling: Immediately prior to the start of paving operations the Contractor
shall proof-roll the subgrade in the presence of the Engineer. If in their opinion
the subgrade is not suitable for support of the pavement structure, measures
shall be taken by the Contractor to correct the subgrade deficiencies to the

satisfaction of the Engineer at no cost to the Owner.

Subgrade Approval: The Engineer must approve the subgrade prior to
placement of the initial pavement course. Installation of all or any portion of
the pavement without subgrade approval by the Engineer is done at the

Contractor's nisk.

Protection of Approved Subgrade: Approval of the subgrade by the Engineer
shall not relieve the Contractor of his responsibility to protect the subgrade
from damage caused from excessive moisture, rutting from trucks, heavy
equipment, or any other cause. Any damage occurring to the subgrade either
before or during the paving operations shall be corrected to the satisfaction of

the Engineer at the Contractor's expense.

Lonaterm Protection of Approved Subgrade During Adverse/Cold Weather
Conditions: Installation of temporary bituminous concrete trench patch shall
only be performed if approved by the Engineer for each manhole-to-manhole
section. In lieu of installing temporary bituminous concrete trench patch, the
Contractor shall install additional gravel and/or crushed stone, compacted to
grade, to provide longterm protection of the approved subgrade until such time
as weather conditions permit the installation of permanent bituminous concrete
pavements. As this additional material will be suitable for bedding or backfill of
the house lateral connections, no payment will be made for this material either
as subgrade protection or bedding/backfill material
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A

5 Preparation For Pavement Installation

Utility Structure and Appurtenances: After the subgrade and/or existing
pavement surfaces have been prepared as specified herein, the Contractor
shall check all frames, covers, grates, water valve boxes, and all
miscellaneous casting that are located in the proposed pavement area to
insure that all such items have been accurately positioned and set to the
proper slope and elevation. All covers and grates shall be set flush with the
required finished pavement surface. No depressions or mounds will be
permitted in the pavement to accommodate inaccuracies in the setting of these
appurtenances. All corrective work deemed necessary by the Engineer shall
be done at the Contractor's expense.

Vertical Surfaces in Contact with Bituminous Mixtures: All vertical surfaces of
curbs, structures, gutters and existing pavement in contact with new
bituminous mixtures shall be painted with a uniform coating of an approved
bituminous emulsion or priming material. Extreme care shall be exercised in
the application of this material to prevent splattering or staining of surfaces that
are to be exposed after the work. Any work stained as a resuit of the
Contractor's operation shall be repaired and/or replaced to the satisfaction of

the Owner's Agent at the contractor's expense.

3.6 Permanent Base Course

A

Bitimunous concrete binder shall be installed to the thickness shown on the
drawings. Bitimunous concrete shall be of the type and class as shown on the
drawings, laid in a single course, in accordance with the Massachusetts
Highway Department Standard Specifications for Highways and Bridges.

All thicknesses are measured after rolling. The bituminous concrete shall be
an approved hot mixture, evenly spread and rolled, with a power rolier so as to
conform to adjacent surfaces with the application of the final top course.

Prior to application of the final wearing course, the entire surface and edges
shall be cleared of dirt and debris using power sweepers and then tack coated

with cut-back asphalt.

37 Permanent Pavement

A.

C.

Bitimunous concrete surface course shall be installed, as a full-width overlay of
the existing pavement, to the thickness shown on the drawings. Bitimunous
concrete shall be of the type and class as shown on the drawings, laid in a
single course, in accordance with the Massachusetts Highway Department
Standard Specifications for Highways and Bridges.

The wearing course shall be keyed to the existing pavement at the ends of
pavement repair sections, including damaged driveways.

Any cracks remaining at the junction of old and new pavements shall be sealed
with an asphalt emulsion and sanded before acceptance of the work.
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3.8

3.8

3.10

Bitumen Prime Coat

A.

if, through the direct fault of the Contractor by the scheduling of his
performance operations, the surface of the base course, binder course or other
bituminous concrete pavements is, in the judgment of the Engineer,
unsatisfactory for the placement of surface course, (use of roadway for
construction purposes, or otherwise), it shall be treated with a prime coat as
directed by the Engineer and the entire cost for such treatment shall be entirely

borne by the Contractor.

When and if the surface of the base course or binder course is in a condition
which, in the Engineer's judgment, is unsatisfactory for the direct placement of
surface course due to the construction scheduling required by the this
Contract, it shall be treated with a prime coat.

Paint edges of the existing pavement "to remain" with prime coat material
before placing bituminous concrete mixture adjacent thereto.

The contract surfaces of manholes or other appurtenant structures in the
pavement shall be painted thoroughiy with a thin uniform coating of bitumen
before any mixture is placed against them.

Leveling Course

A.

Leveiing course shall be of the same material as the surface course. Leveling
course shall be used at the direction of the Engineer to bring areas where the
base course has settled to the required grade.

Meeting Existing Pavements

A.

Where new pavements are to meet existing pavements the Contractor shall
saw cut the existing pavements so that there will be a vertical butting surface
between the old and new pavements. Saw cutting of existing pavements shall
be along neat, straight and even lines, and shall be done in such a manner so
as not to damage the adjacent pavement which is to remain.

The Contractor shall saw cut, by approved method, for the fuil depth of the
pavement prior to placement of any new pavement. The existing bituminous
surface shall be trimmed to a neat true iine with straight vertical edges free
from irregularities for a minimum depth of 1 1/2 inches, and the trimmed edges
shall be treated with a light coating of asphaltic cement or asphaltic emulsion
immediately prior to the installation of the new abutting bituminous concrete
surface course to provide a bond between the old and new pavement. The
new pavement surface shall be finished flush with the adjacent pavement.

All vertical surfaces of curbs, structures, gutters and existing pavement in
contact with new bituminous mixtures shall be painted with a uniform coating of
an approved bituminous emulsion or priming material. Extreme care shall be
exercised in the application of this material to prevent splattering or staining of
surfaces that are to be exposed after the work is completed. Surfaces that are
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stained as a result of the Contractor's operation shall be repaired and/or
repiaced to the satisfaction of the Owner's Agent at the Contractor's expense.

3.10 Inspection and Guarantee

A. Three (3) days after rolling, the finished pavement shall be tested Any section
that shows ponding, indentation, rutting or picking up shall be resurfaced at the
Contractor's expense.

B. The Contractor shall guarantee all pavement installations, including materials
and workmanship, for a period of one (1) year from the date of acceptance (as
specified in writing by the Owner). The Contractor shall make interim repairs as
necessary to maintain all paved areas in good, usabie condition. The
Contractor shall receive no additional compensation for pavement
maintenance and restoration.

(END OF SECTION)
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SECTION 02600 - SITE UTILITIES

1,0 GENERAL

1.1 Scope of Work

A Provide all labor, materials, services, equipment, layout, and transportation

necessary to install, complete, and ready for continuous operation all utility
systems indicated on the Contract Drawings, as specified herein, or both,
including but not limited to the following items:

1. Storm drain system as shown on plans.
2. Sanitary sewer system as shown on plans.
3. Water system including valves and appurtenances.

4. Gas, electric and telephone utility ducts in the locations shown on the
plans.

1.2 Referenced Standards

A

C.

D.

The Commonwealth of Massachusetts, Department of Public Works
"Standard Specifications for Highways and Bridges" 1973 Edition, and latest
amendments, hereinafter referred to as the Standard Specifications, form a
part of these Specifications to the extent of the references thereof.

American Society for Testing and Materials Standard D1557, Moisture-
Density Relations of Soils, using 10 pound (4.5-kg) Rammer and 18-inch

(457-mm) Drop.
American Association of State Highway and Transportation'Ofﬂcials.

American Concrete Pipe Association (ACPA).

1.3 Related Work Specified Elsewhere

A
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Precast concrete manholes, frames, grates, and covers are specified in
Section 02601.

Ductile lron Pipe as specified in 02616.

Polyvinyl Chloride Pipe as specified in 02622.

Valves and appurtenances as specified in 02640.

Trench backfilling and compaction is specified in Section 02200, Earthwork,
and Section 02600 Part 3.1. :
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1.5

1.6

1.7

Permits, Laws, Ordinances and Codes

A

The Contractor shall obtain and pay for ali permits, inspections, licenses and
certificates required for work specified under this Section and as shown on

the Drawings.

The Contractor shall comply with laws, ordinances, rules, and regulations of
all local, state, and federal authorities having jurisdiction.

Gas, Electric and Telephone Installation

A

The Contractor shall cooperate with the utility companies to ensure a timely
installation of these utilities.

It shall be the Contractor's responsibility to ensure the gas, electric, and
telephone utilities have been instalied in the locations shown on the plans

prior to any paving operations.
Should the utility company not be able to install their respective utility line, it

will be the Contractor's responsibility to obtain and supervise utility company
approved gas, electric, or telephone installation subcontractors to complete

this work.

Record Drawings

A

D.

The Contractor shall keep on the job at all times, one (1) complete and
separate set of prints of the site utility work. Wherever work is installed
otherwise than as shown on the Contract Drawings such changes shall be

noted.

Daily progress shall be indicated on these prints by coloring in the various
pipes, apparatus and associated appurtenances as they are erected.

No approval of requisition for payment for work instalied will be given unless
supported by record prints as required above.

At the conclusion of the work, the Contractor shall prepare Record Drawings
in accordance with the requirements of the General Conditions.

Guarantee

A

All materials, items of equipment, and workmanship furnished under this
Section shall carry a 2-year guarantee against defects in material and
workmanship. Any fault due to defective or improper material, equipment.
workmanship, or design which may develop shall be made good forthwith, by
and at the expense of the Contractor, including all damage done to areas,
materials, and other systems resulting from this failure.
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B. Upon receipt of notice from the Owner of failure of any part of the systems or
equipment during the guarantee period, the affected parts shall be replaced

by the Contractor.

1.8 Workmanship

A The entire work provided in this Specification shall be constructed and
finished in every respect in a workmanlike manner. The Contractor shall
completely coordinate with all other utilities as necessary to complete the
system in accordance with the best trade practice and to the satisfaction of
the Engineer and any and all authorities having jurisdiction.

B. The Contractor shall keep all Subcontractors fully informed as to the
elevation, size, and position of all utilities required and give full information to
all Subcontractors sufficiently in advance of the work so that all utilities may
be coordinated in advance of their installation.

C. Obtain detailed information from the manufacturers of apparatus as to the
proper method of installing and connecting same.

1.9 Protection

A. The Contractor shall be responsible for his work and equipment until finally
inspected, tested, and accepted and:

1. Carefully store materials and equipment which are not immediately
installed after delivery to site.

2. Close open ends of work with temporary covers or plug during
construction to prevent entry of obstructing material.

B The Contractor shall protect work and material of other trades from damage
that might be caused by his work or workmen and make good any damage

thus caused.

2.0 PRODUCTS

2.1 Materials

A. PVC for Sanitary Sewers: As specified in Section 02622.
B Ductile Iron Pipe and Fittings: As specified in Section 02616.
C. Vaive and Appurtenances: As specified in Section 02640.

D Sewer Manholes, Frames and Covers: As specified in Section 02601.

3.0 EXECUTION

3.1 instaliation of Pipeline
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A This work shall inciude the furnishing and installation of all labor, materials
and equipment necessary for the complete installation of the pipelines in

accordance with local and state requirements.

B. When laying is not in progress, including lunch time, the open end of the pipe
shall be closed by a watertight plug.

C. Excavation: The trench for the pipe shall be excavated to the required line
and grade and shall be of sufficient width to permit thorough tamping of the fill
material under the haunches and around the pipe. Soft or unsuitable
material encountered beiow the normal bedding line of the pipe shall be
removed as directed, replaced with screened gravel, and thoroughly
compacted. The bottom of the trench shall be shaped to conform to the
curvature of the pipe. This bed shall also be excavated to accommodate the
bells of pipes. If any cross pipes, conduits, drains, or other unforeseen
obstacles are encountered in the excavation, the grade of the bottom of the
trench may be raised or lowered buring the excavation operation as directed
by the Engineer. Use concrete or other approved support under existing
pipes passing through the excavation where said pipe would normally be
supported by backfilled earth. Wooden supports or blocking will not be

allowed.

D. Bedding Pipe: The pipe shall be laid true to the specified lines and grades.
The bell end shall be toward rising grade and each section of pipe shall have

a firm bearing throughout its length. .

E. Gravel Bedding: Gravel bedding, screened gravel bedding or sand bedding
will be required below all pipe uniess otherwise shown on Drawings or
specified herein. Screened gravel bedding is required under utility structures
where shown on the Drawings. Gravel bedding, screened gravel bedding,
sand bedding or crushed stone shall be placed to the full width of the trench
and under utility structure foundations as indicated on the Drawings. After a
pipe is bedded, the trench shall be filled to the centerline of the pipe with
gravel fill, screened gravel or sand bedding except at the joint. After the joint
is inspected, that portion shall be filled in with gravel, screened gravel or sand
bedding. Material under and around the pipe shall be carefully and thoroughly

tamped.

F. From the centerline of the pipe to a point 12 inches above the top of the pipe
the backfill shall be grave! fill, screened gravel or sand placed by hand and
hand tamped. Above this point, backfill shall be material as specified in
Section 02200, Earthwork. This backfill shall be placed in tayers eight inches
deep and each layer shall be compacted with mechanical tampers to not less
than 95% of maximum density at optimum moisture content of the material.
This backfill shall be carried up to the bottom of materials specified to be
placed for surfacing or topsoiling and seeding requirements.

G. Additional installation, bedding, and backfilling requirements are found in the
various pipe material sections.
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32

3.3

installation of Manholes and Concrete Structures

A.

Manholes and other concrete structures shall be built to the lines, grades,
dimensions, and design shown on the pfans with all necessary frames,
gratings, covers, etc.

Where masonry work is required to adjust catch basin and manhoale finish
elevation the brick shall be wetted as necessary before laying. Mortar shall
be composed by volume of one part Portland Cement and two parts of sand
with sufficient water to form a workable mixture.

Frame castings shall be set in full mortar beds true to the lines and grades as
directed.

Placement of approved precast manholes and other concrete structures shall
be in accordance with the manufacturer's instructions and as shown on the

drawings.

Cleaning and Testing

A.

Furnish all labor, material, instruments, supplies, and services and bear all
costs for the accomplishment of the tests herein specified. Correct all defects
appearing under test and repeat the test until no defects are disclosed.

Perform all tests other than herein specified which may be required by any
and all authorities or agencies to whose reguirements this work is to conform.
Forty-eight (48) hour notice must be given to all authorities.

No backfilling of any utility shall take place until the test has been conducted
and accepted by the Engineer.

At the conclusion of the work, the Contractor shall thoroughly clean the
pipelines by flushing with water or other means to remove dirt, stones, and
other material. Prior to acceptance, all pipe lines shall be inspected for
cleaniiness and to be sure no sand bags, broken pipe, or other obstructions

exist.

The testing of manholes if specified in Section 02601, ductile iron pipe in
Section 02616 and sewers in Section 02622.

If leakage exceeds the specified amount, the Contractor shall at his own
expense make the necessary repairs or replacements required to
permanently reduce the leakage to within the specified limit, and the tests
shall be repeated until the leakage requirement is met.

Any defects found in the system shall be made good at the expense of the
Contractor so as to conform strictly to the Specifications and to the
satisfaction of the Owner's Agent. All repairs shown necessary by the tests
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are to be made, broken or cracked pipe replaced, all deposits removead.
pipelines left true to line and grade, entirely clean, free from lumps of cement.
protruding gaskets, bulkheads, etc., and ready for use before final
acceptance is made by the Owner.

(END OF SECTION)
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SECTION 02601 - PRECAST CONCRETE MANHOLES, PUMP CHAMBERS &
CONCRETE STRUCTURES

1.0 GENERAL

1.1 Scope of Work

A The work under this section includes furnishing all labor, materials,
equipment, and incidentals required and installing and testing concrete
manholes complete with all brickwork and cast iron frames and covers and
other concrete structures as shown on the Contract Drawings and/or

specified herein.

B Manholes shall be constructed of 48- inch and 60-inch diameter precast
concrete barrel sections unless otherwise noted on the plans. Bases shall be

precast.

C Al manholes shall be 48-inch diameter except for manholes where inside
drop connections are shown on the drawings. Where inside drop connections
are shown, manholes shall be 60-inch diameter.

D. Pump chambers shall be constructed of 72-inch diameter precast concrete
manholes.

E  Brickwork shall include (but is not fimited to) formed inverts in manholes,
adjusting grade for manhole frames, and covers and temporary brick plus.

1.2 Related Work Specified Elsewhere
A Concrete is specified in Section 03300.

B Earthwork (excavation and backfill) is specified in Section 02200.

1.3 Shop Drawings

A Submit to the Engineer for approval, as provided in the General Conditions,
complete sets of shop drawings for all items to be furnished under this
Section. No materials shall be fabricated or shipped prior to approval of the
shop drawings by the Engineer. Shop drawings for the precast concrete
sections shall show at least the details of construction, reinforcing, and joints.
Shop drawings for frames and covers shall show at least dimensions and

materials.
2.0 PRODUCTS
2.1 Manholes

A. General

Eovironmental Eogineers/Consultanu
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The Contractor shall furnish materials and construct manholes as
indicated on the Contract Drawings, referenced on Standard Drawings,
and as specified. Shop Drawings to indicate the applicable standards,
materials, dimensions, and other details of the manholes proposed for the
work are required. All manholes constructed under the Contract shall
conform to the specifications and accepted drawings.

Precast concrete manhole barrels and cones shall be precast concrete
sections. Bases may be either precast or poured concrete. invert
channels may be formed in concrete in the case of storm drains. Precast
manholes shall have an adjustment ring at the top of the cone to permit
the frame and cover to meet the finished surface. This shall consist of
courses of brick or reinforced grading rings not to exceed 11-inches.

Brick manholes shall be constructed at locations indicated on the
Drawings with brick walls, poured concrete bases and brick inverts as

detailed on the Drawings.

Manhole pipe entrances shall be sealed with premolded gaskets.

inverts shall conform accurately to the size of the adjoining pipes. Side
inverts and main inverts where the direction changes, shall be laid out in
smooth curves of the longest possible radius which is tangent, within the

manhoie, to the centerline of adjoining pipelines.

2.2 Precast Barrels and Bases

A. Precast concrete barre! sections and precast manhole basis shall confaorm to
ASTM Designation C478.77 and meet the following requirements:

1.

The wall thickness shall not be less than five (5) inches for forty-eight (48
inch diameter barrel sections.

Sections shall have tongue and groove joints.
Manhole top sections shall be eccentric.
Type Il cement shall be used except as otherwise approved.

Jointing shall be accompiished by bitumastic sealant, butyl rubber gasket,
or rubber "O" ring gasket. The round rubber "Q" ring gaskets shall
conform to ASTM C443.77. The completed joint shall withstand an
internal water pressure in excess of 15 psi without showing any leakage
or displacement of the jointing material. The Contractor's supplier shall
test the effectiveness of the joints against leakage. Such tests shall be
made by an internal pressure against the joint of at least 15 psi. A
complete set of records of the test shall be submitted to the Engineer.

All sections shall be cured by an approved ASTM method and shall not
be shipped nor subjected to loading until the concrete compressive
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strength has attained 3,000 psi and not before five (5) days after
fabrication and/or repair, whichever is longer. Precast barrel sections,
eccentric or concentric top sections, top slabs, and bases shall be
designed for a minimum of H-20 loading plus the weight of the soil above.

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

section.

8. Precast concrete bases shall conform to ail the requirements of the
Specification on manhole barrel sections ASTM C478.77, and shall be

installed as shown on the Drawings.

9. The thickness of the bottom slab of the precast bases shall not be Iess
than the manhoie barrel sections or top slab, whichever is greater.

10. All holes in sections used for their handling shall be thoroughly plugged
with rubber plugs, made specifically for this purpose, or with mortar. The
mortar shall be one part cement to 1-1/2 parts sand, mixed slightly damp
to the touch (just short of "balling"), hammered into the holes until it is
dense and an excess of paste appears on the surface, and then finished

smooth and flush with the adjoining surfaces.

11. The exterior surfaces of precast manholes shall be given two heavy coats
of bituminous waterproofing material. The material shall be No. 46-4489
Heavy Duty Black made by Tnemec Company, inc., North Kansas City,
MO: no. 35-J-10 Hi Build Bituminous Coating made by Mobil Chemical
Company, Edison,.NJ; Bitumastic Super Service Black made by Koppers
Company, Inc., Pittsburgh, PA; or acceptabie equivalent products. The
waterproofing material shall be applied by brush or spray and in
accordance with the instructions of the manufacturer. Time shall be
allowed between coats to permit sufficient drying so that the application of
the second coat has no effect on the first coat.

12. Joints for pipe into precast manhole bases shall be the following:

a. Sewer Application: Use premolded elastromeric-sealed joints for pipe
into precast manhole bases. Premolded elastromeric-sealed joints
shall be Lock Joint Flexible Manhole Sleeve made by National
Pollution Control Systems, Inc., Nashua, NH; Press Wedge !l made
by Press-Seal Gasket Corporation, Fort Wayne, IN; A-Lok Manhole
Pipe Seal made by A-Lok Corporation, Trenton, NJ; or an acceptable

equivalent product.

2.3 Manhole Steps

A. Steps for manholes shall be either the drop-front extruded aluminum type
with 12-inch wide stepping surface or a raised edge-front steel reinforced
polypropylene plastic type with at least a 10-3/4 inch wide stepping surface.
Placement into precast walls shall be by a proven method as recommended
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by the supplier of the precast manhole sections. Steps to be plazed ir mortar
joints of brick manhoie walls shall be suitable for this type of installation.
Details of the steps and method of placement shall be submitted for approval

B. Aluminum steps shall be as made by the Aluminum Company of America,
Allegheny Foundry Company, New Jersey Aluminum Company, or an
acceptable equivalent product. The steps shall have an anchoring lip if cast
into the wall or serrated legs if driven into the green concrete or
polypropyiene inserts after castings. Those parts of aluminum steps which
will be in contact with the concrete shall be thoroughly cleaned and given a
protective coating of an acceptable heavy-bodied bituminous material.

C. Plastic steps shall be made by M.A. Industries, Inc. or acceptable equivaient
product. The legs shall be placed into the wet concrete wall during
manufacture or if designed for press fit installation shall be driven into a wall
opening according to the manufacturer's specifications. Steps shall not be

mortared into place after the concrete has set.

2.4 Not used

2.5 Miscellaneous Brickwork

A. Cement shall be domestic Portland cement conforming to ASTM Designation
C150, Type il.

B. Lime for mortar shall be hydrated, conforming to ASTM Designation C207-79,
Type S.

C. Sand shall be clean, hard, sharp, durabie particies, preferably siliceous,
containing not more than five (5) percent in volume of loam, mica, clay or
other deleterious substances, and free from injurious amounts of organic
matter. The sand shall be graded from fine to coarse so that when tested
dry, it will conform to the limits of ASTM Specification for Aggregate for

Masonry Mortar, C144.

D. Mortar shall conform to ASTM C270, Type S, consisting of one part Portland
cement, 1/4 part lime and two parts sand by volume. Mortar shall be mixed in
the exact proportions specified. In general, mortar for Grade SS brick shall
be mixed in the proportions of 1:1/2:4-1/2. Approximate measurement of
quantities will not be permitted. Anti-freeze mixtures shall not be permitted in

the mortar.

E. Water shall be free from injurious amounts of oils, acids, alkalis, or organic
matter, and shall be clean and fresh.

F. Brick shall be sound, hard, and uniformly burned bricks, regular and uniform
in shape and size, of compact texture, and satisfactory to the Engineer.
Bricks shall comply with ASTM Standard Specifications for Sewer and
Manhole Brick (Made from clay or shale), Designation C32-73. Grade SS
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shall be used for paved inverts and sheives, and Grade MS shall be used for
walls.

2.6 Frames, Covers and Gratings

A. Castings shall be of good quality, strong, tough, even-grained, smooth cast
iron, free from scale, lumps, blisters, sand holes, and defects of any kind
which render them unfit for the service for which they are intended. Castings
shall be thoroughly cleaned and will be subjected to 2 hammer inspection in
the field by the Engineer. All finished surfaces shall be machined to a true
plane surface and shall be true and seat at all points without rocking.
Allowances shall be made in the patterns so that the thickness specified or
shown shall not be reduced in obtaining finished surfaces. Castings shall not
be acceptable if the actual weight is less than ninety-five (95) percent of the
theoretical weight computed from the dimensions as shown. The Contractor
shall furnish invoices to the Owner showing true weights certified by the

supplier. .

B. Cast iron shall conform to ASTM A48-76 Class 30.

C. Before shipment from the foundry, castings shall be given a coat of coal tar
pitch vamish which shaif present a coating which is smooth and tough but not

brittle.

D. The types of castings to be used for the various structures shall be as
indicated on the Contract Drawings and the following:

1. Round sewer manhole frames and covers shall be cast iron manufactured
to the dimensions shown by LeBaron Model 246 with the word "SEWER"
centered on the cover in 3-inch high letters. The frames shall provide a
24-inch diameter clear opening.

2. Install watertight bolted and gasketed covers at all sewer manholes and
pump station wetwells where the rim elevation of same is less than or

equal to 15.0' M.S.L.

E. Manhole frames and covers that are not required to be watertight shall be
provided and installed with inflow and odor control inserts. Inserts shall be
high density polyethylene or equal and as shown in USA Blue Book Catalog
119 page 177 or equal. Inserts shall be provided with pressure relief/drain
valves to discharge to the manhole.

3.0 EXECUTION

3.1 instaliation of Manholes

A. Work under this item shall include all necessary excavation, materials, backfill
and tamping to construct proposed catch basins and manholes at the
locations indicated on the Contract Drawings in accordance with these

Specifications.
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B. Manhole bases shall be placed on a six (6) inch bed of crushed stone as
specified in Section 02601. The tops of the bases shall be shaped to mate

with the precast barrel sections.

C. Precast concrete barrel sections shall be set so as 1o be vertical and with
sections in true alignment with a one-quarter (1/4) inch maximum tolerance to
be allowed. The precast sections shall be installed in a manner that will
result in a watertight joint. The outside and inside joint shall be filled with non-
shrink mortar and finished flush with the adjoining surfaces before or after

testing as specified below.

D. Two damp-proof coatings shall be applied to the outside of all concrete
structures.

E. Backfilling shall not take place until the mortar in joints has set for at least 24
hours.

F. Holes in the concrete barrel sections required for handling or other purposes

shall be plugged with a non-shrinking grout or non-shrinking grout in
combination with concrete plugs, and finished flush on the inside.

. Where holes must be cut in the precast sections to accommodate pipes,
cutting shall be done prior to setting them in place to prevent any subsequent

jarring which may loasen the mortar joints.
H . All work shall be protected against flooding and flotation.

.  The areas disturbed in constructing the manholes shall be graded, and all site
work necessary to achieve a finished surface as indicated on the Contract
Drawings shall be performed. Where topsoiling and seeding are required, it
shall be completed in accordance with these Specifications.

J. Where directed, the casting shall be temporarily set at such grades as to
provide drainage during the construction.

K. Manhole pipe connections for precast manhole bases may be accomplished
by any method described below. The Contractor shall make sure that the
outside diameter of the pipe is compatible with the foliowing pipe connection:

1. "KOR-N-SEAL" joint which has a neoprene boot cast into the manhole
wall. It shall be installed as recommended by the manufacturer. The
stainless steel clamp shall be protected from corrosions with a bitumastic

coating.
3.2 installation of Brickwork

A. Mortar shall be mixed only in such quantity as may be required for immediate
use, and shall be used before the initial set has taken place. Mortar shall not
be retained for more than one and one-half (1 1/2) hours and shall be
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3.3

3.4

constantly worked over with hoe or shovel until used. Prepared mortar shall
not be allowed to stand in beds during the noon hour or overnight.

Brick masonry shall be protected from too rapid drying by approved means
and shall be protected from weather and frost, as reguired.

Bricks shall be cleaned and thoroughly wetted shortly before they are put into
the work, and each brick shall be laid in a full bed and joint of mortar without
requiring subsequent grouting, flushing, or filling. Joints between bricks shall
not exceed one-half (1/2) inch and shall be pointed. Bricks forming the
shaped inverts in manholes shall be laid on edge as shown on the details.

Manhole inverts shall ‘be constructed to conform to the sizes of fiow through
sewers, and shall correspond in shape to the lower haif of the pipe. At
changes in directions, the inverts shall be laid out in curves of the longest
possible radii tangent to the centerline of the sewer pipes. Shelves shall be
constructed to the elevation of the highest pipe crown uniess shown on the
Drawings to be different and sloped to drain toward the flowing-through

channel.

Instaliation of Frames, Covers and Grates

A.

C.

Frames, covers and grates shall be set firm and true to grade, and mortar
shall be placed from the top of the manhole on drainage shelves up over the
base flange to the top of the frame to form a coliar around the frame. Where
necessary to adjust for grade, the top section of the manhole shall be
extended with brick masonry as specified herein.

All manhole frames and grates are to be set to the grade of the permanent
pavement.

Fastening to wood plugs in masonry will not be permitted. All dimensions
shall be verified at the site before fabrication is started.

Leakage Tests

A. Leakage tests shall be made an observed by the Engineer on each manhole.

The test shall be by infiltration and/or exfiltration as described below. The
Contractor shall submit a report to the Engineer detailing the test and test

results.

After the manhole has been assembled in place, all lifting holes and those
exterior joints within six (6) feet of the ground surface shall be filled and
pointed with an approved non-shrinking mortar. The tests shail be made prior
to placing the shelf and invert and before filling and pointing the horizontal
joints below the six (6) foot depth line. The Contractor shall furnish and put in
place all temporary plugs and all equipment required to measure leakage
rates. The Contractor shall furnish all water for testing purposes. All pipes
and other openings into the manhole shall be suitably plugged and the plugs
braced to prevent blow out.
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C. Infiltration Test

1. If the groundwater table is above the highest joint in the manhole. an
infiltration test may be made as accepted by the Engineer. If the manhole
is judged by the Engineer as watertight, the manhole will be accepled ang
testing considered complete. If the Engineer is not satisfied that the
manhole is watertight, the exfiltration test shall be performed.

D. Exfiltration Test

1. An exfiltration test shall be made if the groundwater level is not up to the
highest joint or the manhole has failed the infiltration test specified above.

2. If the groundwater table has risen above the bottom of the manhole it
shall be lowered for the duration of the test. The manhole shall then be
filled with water to the top of the cone section. If observation indicates no
visible leakage, that is, no water visibly moving down the surface to the
manhole, the manhole may be considered to be satisfactorily watertight.
If the test as described above is unsatisfactory as determined by the
Engineer, the test shall be continued. A period of time may be permitted.
if the Contractor so wishes, to allow for absorption. At the end of this
period the manhole shall be refilled to the top of the cone, if necessary,
and the measuring time of at ieast eight (B) hours begun. At the end of
this period, the manhole shall be refilled to a 24-hour rate and the leakage
determined on the basis of depth. The leakage for each manhole shall not
exceed one (1) gallon per vertical foot for a 24-hour period. If the test
fails this requirement, but the leakage does not exceed three (3) gallons
per vertical foot per day, repairs by approved methods may be made as
directed by the Engineer to bring the ieakage within the allowable rate of
one (1) gallon per foot per day. Leakage due to a defective section or
joint or exceeding the three (3) gallon per vertical foot per day, shall be
the cause for the rejection of the manhoie. It shall be the Contractor's
responsibility to dissemble, reconstruct or replace it. The manhole shall
then be retested and, if satisfactory, interior joints shall be filied and

pointed.

3. No adjustment in the leakage allowance will be made for unknown causes
such as leakage plugs, absorptions, etc., i.e., it will be assumed that all
loss of water during the test is a result of leaks through the joints or
through the concrete. Furthermore, the Contractor shall take any steps
necessary to assure the Engineer that the water table is below the bottomn

of the manhole throughout the test.

(END OF SECTION)
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SECTION 02616 - DUCTILE IRON PIPE AND FITTINGS

1.0 GENERAL

1.1

1.2

1.3

14

Scope of Work

A. The work covered under this Section of the Specifications includes furnishing

all plant, labor, equipment, appliances and materials, and performing all
operations in connection with the furnishing, installing and testing of pipe,
pipe fittings and specials, polyethylene film wrap, jointing materials, and
accessories of various ductile iron, sizes, classes, joints and types, and
appurtenant work, at the locations and to the lines and grades indicated,
complete in place, in accordance with the Drawings and Specifications.

Furnish all labor, materials, equipment and incidentals required to test and
chiorinate water mains and appurtenances.

Reijated Work Specified Elsewhere

A

B.

C.

Earthwork (trench excavation, backfill and compaction) is specified in Section
02200.

Valves and appurtenances are specified in Section 02640.

Site Utilities are specified in Section 02600.

Approval of Materials

A.

Within ten (10) days after execution of the Contract, the Contractor shall
submit to the Engineer the following information: '

1. Name of suppiliers.

2. Expected date of delivery of materials fo the job site.

3. Time schedule for the completion of the various portiorns of the job.

Shop Drawings: The Contractor shall submit for approval Shop Drawings or
descriptive literature, or both, showing pipe dimensions, joint and other
details for each type and class of pipe to be furnished for the project. All pipe

furnished under the Contract shall be manufactured only in accordance with
the Specifications and the approved Drawings.

Inspection

A. The supplier is responsible for the performance of all inspection requiremenits

as specified in ANSI A21.51 for pipe and ANSI A21.10 for fittings.
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B Inspection of the pipe wili be made by the Engineer or other representative of
the Owner after delivery. The pipe shall be subject to rejection at any time on
account of failure to meet any of the Specification requirements, even though
sample pipes may have been accepted as satisfactory at the place of
manufacture. Pipe rejected after delivery shall be marked for identification
and shall be removed from the job at once.

1.5 Reference Standards

A. References herein to any technical society, organization, group or body are
made in accordance with the following abbreviations and, unless otherwise
noted or specified, all work under this Section shall conform to the latest

edition as applicable:

(ANSI American National Standard Institute

[ ASTM American Society for Testing and Materials |
I AWWA American Water Works Association

’! Fed Spec. | Federal Specifications

2.0 PRODUCTS

2.1 General

A. Contract Drawings and Specifications are intended to supplement and
explain each other. Materials not specifically mentioned in the Specifications
shall be as indicated on the Contract Drawings. Where conflicts occur
between the Contract Drawings and/or Specifications, or within either
document itself, the item or arrangement of better quality, greater quantity or
higher cost shall be included in the Contractor's bid. Where no specific kind
of quality of material is given, a first-class standard article shall be furnished.

B. The Contract Drawings are diagrammatic only and are intended to indicate
the extent but not all details of the piping which shall be supplied. All offsets
and materials are not shown, however, the Contractor shall fumish these

items as if called for or shown.

2.2 Ductile Iron Pipe

A. Ductile iron pipe shall be designed in accordance with ANS! A21.50/AWWA
C150 and manufactured in accordance with ANSI A21.51/AWWA C151.

B. Ductile iron pipe shall be thickness Class 52 for diameters 16 inches or less.

Ervironmenzal Engineers/Consultany
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C. Pipes shall be cement-mortar lined in accordance with ANSI AZ1.4/AWWA
C104.

D. Ductile iron pipe shall be Class 52 and furnished in nominal 18-foot lengths,
with Tyton or Mechanical Joints as manufactured by U.S. Pipe and Foundry
Company, Atlantic States Cast Iron Pipe Company, Clow Corporation, or
equal with gaskets conforming to ANSI A21.11, "Rubber Gasket Joints".

E. The ductile iron pipe shall be double cement lined inside and then asphalt
seal coated on the outside and inside approximately 1 mil thick. The cement
lining shall conform to ANSI A21.4. The pipe shall be furnished along with
necessary materials and equipment recommended by the manufacturer for

use in joining pipe lengths and fittings.

2.3 Fittings

A. Fittings shall be either plain mechanical joint or restrained mechanical joint
fittings with body thickness and radii of curvature conforming to ANSI A21.10,
and joints in accordance with ANSI A21.11. The mechanical joint fittings shall
be Class 250 cast iron for sizes to twelve (12) inch and shall be Class 150
cast iron for sizes larger than twelve (12) inches. The restraining at the joints
shall be accomplished with cast iron retainer glands or tie rods.

B. All bolts and nuts shall be Cor-Ten.

Type of ends at the fittings in relating to vaives and the connection piping
shall be determined by the Contractor in accordance with the requirements of
Drawings and Specifications prior to ordering the fittings.

~
.

24 Sleeve Couplings

A. Sleeve couplings and accessories shall be pressure rated at least equal to
that of the pipe. Couplings shall be cast iron and shall be Dresser Style 53 or
153, Rockwell Style 431, Baker Series 228 or acceptable equivalent product.
The couplings shall be provided with "Cor-Ten" bolts and nuts or approved

equal.

B. After assembly, all exterior surfaces including the bolts and nuts shall be
thoroughly coated with two coats of a heavy-duty protective coating. The
interior of the coupling shall be coated with the minimum dry-film thickness of
8 mil. of a two-component, polymerized epoxy. Surfaces to receive epoxy
coating shall be prepared in accordance with Steel Structure Painting Council
Specifications SP-10. All surfaces to receive epoxy coating shall be
preheated. Electrical continuity (copperstrip conductors) shall be provided
across all joints in accordance with the manufacturers recommendations.
Copper strips shall be cadwelded on each side of the joint.

2.5 Joints

A At the Contractor's option, joints shall be either push-on or mechanical joints
conforming to ANSI A21.11/AWWA C111. Push-on and mechanical joints
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shall be provided with sufficient quantities of accessories conforming to ANSI
A21 T1/AWWA C111.

B. All mechanical joints shall be provided with iead-tipped or copper-armored
gaskets to provide electrical conductivity. All joints shall be provided with a
strip connector to insure electrical continuity across the joint.

C. Push-on Joints shall be made by first inserting the gasket into the groove of
the bell and applying a thin film of non-toxic gasket Iubricant uniformly over
the inner surface. The chamfered end of the plain pipe shall be inserted into
the gasket and forced past it until it seats against the bottom of the socket.

D. Mechanical Joints shall be made by first cleaning the surfaces against which
the gaskets will come in contact with a wire brush. The gasket, bell, and
spigot shall be lubricated by washing with soapy water just prior to
assembling the joint. After the nuts have been made up finger tight, the
bottom nut, then top and then diametrically opposite nuts shall be
progressively tightened. The tightening process should be repeated until the
nuts are within the following range of torques:

Paper Size | Bolt Diameter | Torque | Wrench Length
| Ininches | In Inches Feet - Pounds | In inches
(‘ 3 5/8 40-60 8 ]
)’ 424 7 60-90 10
|
30-36 1 70-100 12
42-48 1-1/4 90-120 14

If a regular socket wrench is used with average pull, the torque is subject to
testing with a torque wrench. If effective sealing is not attained, the joint shall be
disassembied, cleaned and reassembled. Boits shall not be over stressed to

tighten a leaking joint.

26 L.ining and Coating

A. Al pipe and fittings shall have a cement mortar lining and bituminous seal
coat on the inside in accordance with ANSI A21.4, except that cement mortar
lining shall be one-eighth (1/8) inch thickness for pipe and fittings, fourteen
(14) inch to twenty (20) inch diameter with a plus tolerance of one-eighth (1/8)

inch.

3.0 CONSTRUCTION METHODS

3.1 General

A. All ductile iron pipes shall be installed as shown on the Contract Drawings
with @ minimum depth to cover the pipe of five feet six inches. Backfill
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3.2

3.3

3.4

materials shall be as shown on the Contract Drawings and as specified in
Section 02200, Earthwork.

Handiing Ductile fron Pipe and Fittings

A. Care shall be taken in loading, transporting, and unicading to prevent injury to

the pipes, linings, or coatings. Pipe or fittings shall not be dropped. All pipe
or fittings shall be examined before laying and no piece shall be instalied
which is found to be defective.

If any defective pipe is discovered after it has been laid, it shall be removed
and replaced with a sound pipe in a satisfactory manner by the Contractor at
his own expense. All pipe and fittings shall be thoroughly cleaned before
laying, shall be kept clean until used in the completed work, and when laid
shall conform to the lines and grades required.

Laying Ductile Iron Pipe and Fittings

A.

Ductile iron pipe and fittings shall be installed in accordance with the
requirements of AWWA Standard Specification C600, except as otherwise
provided herein. The pipe shall be bedded in screened grave! to mid-
diameter of pipe. Blocking will not be permitted.

All pipe shall be sound and ciean before laying. When laying is not in
progress, including lunchtime, the open ends of the pipe shall be closed by
watertight plugs or other approved means. Good alignment shall be
preserved in laying. The defiection at joints shall not exceed that
recommended by the manufacturer.

Fittings, in addition to those shown on the Contract Drawings, shail be
provided if required in crossing utilities which may be encountered upon

opening the trench.

When cutting of pipe is required, the cutting shall be done by machine leaving
a smooth cut at right angles to the axis of the pipe. Cut ends of pipe to be
used with a push-on bell shall be beveled to conform to the manufactured
spigot end. Cement lining shall be undamaged. -

The Contractor shall construct at least one impervious dam of clay or
concrete in the pipe bedding material every three hundred (300) feet to
interrupt the unnatural flow of groundwater after construction is complete.
The height of the impervious dam shall extend from the bottom of the gravel

bedding to the top of the pipe.

Jointing Ductile iron Pipe (Push-One Type)

A. Push-on joints shall be made in strict accordance with the manufacturer's

instructions. A rubber gasket shall be inserted in the groove of the bell end of
the pipe and the joint surface cleaned and fubricated using the pipe
manufacturers suggested methods and materials. The plain end of the pipe
to be laid shall then be inserted in alignment with the bell of the pipe to which
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3.2

Installing Polyvinyl Chioride Pipe

A. Pipe and fittings shall be installed in accordance with ASTM D2321 (Bedding
Classifications) except that crushed stone shall be placed to one foot above
the top of the pipe. As soon as the excavation is completed to the grade of
the bottom of the trenches, the Contractor shall immediately place a bed of
crushed stone. The pipe shall then be laid accurately to line and grade. Bell
holes shall be excavated so that only the barre! of the pipe shall bear upon
the gravel over the trench bottom.

Blocking under the pipe will not be permitted.

Crushed stone shall be placed to mid-diameter and thoroughly compacted to
give firm support of the pipe. The spigot shall be pushed home into the
adjacent bell to form a closed joint.

The interior of each pipe shall be inspected while being joined to see that the
alignment is preserved. The pipe having been joined, crushed stone will be
placed to one foot over the top of the pipe.

Complete backfilling as specified in Section 02200.

B. Installing and joining instructions of the pipe manufacturer shall be followed
explicitly. Any pipe having defective joint surfaces shall be rejected, marked
as such, and immediately removed from the job site.

C. All pipe shall be sound and clean before installation. When installation is not
in progress, including lunch time, the open ends of the pipe shall be closed by

watertight plug or other approved means.

D. PVC pipe shall be connected to concrete structures by one of the methods
described in Section 02601.

E. The Contractor shall construct at least one impervious dam of clay or
concrete in the pipe bedding material every three hundred (300) feet to
interrupt the unnatural flow of groundwater after construction is completed.
The height of the impervious dam shall extend from the bottom of the gravel

bedding to the top of the pipe.
Restrained Joint Assemblies for Force Main

A. Pipe with restrained joints shall be installed at locations shown below.
Bends, reducers, tees, valves, dead ends, and hydrants are among the
places where thrust forces create unbalanced forces in the piping and where
the pipe and fittings shall be restrained. All valves and fitting shall be
restrained. The minimum number of pipe joints to be restrained on either
side of the fitting shall be as shown on the table below.
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Fittings Number of Joints Restrain on
Either Side of Fitting

950 degree bend 2

45 degree bend 1

22 Y2 degree bend | 1

Tee Branch 2

Tee Run 2

B. No restraining is required in the direction of the existing pipe if only a short
length of it is exposed in the trench for making a connection.

C. Concrete thrust blocks, shall be used instead of restrained joints only at
locations where no sufficient length of pipe is available for restraining.

D. Restrained joint assemblies for push-on pipe and fittings shall be made in
strict accordance with the manufacturer's recommendation.

3.3 Cleaning and Repair

A. The Contractor shall, on completion, clean the entire sanitary sewer system
of all debris and obstructions. This shall inciude (but not be limited to)
removal of all formwork from structures, concrete and mortar droppings,
construction debris, and dirt. The system shall be thoroughly flushed clean
and the Contractor shall furnish all necessary hose, pumps, pipe and other
equipment that may be required for this purpose. No debris shall be flushed
into existing sanitary sewers or streams; all debris shall be removed from the

system.

B. After the system has been cleaned, the Contractor shall thoroughly inspect
the system and all repairs shown to be necessary shall be promptly made by
the Contractor.

C. All cleaning and repair work as specified herein shall be done at the
Contractor's expense and to the complete satisfaction of the Engineer.

3.4 Testing

A. Test pipe for joint tightness by either low pressure air testing or by hydraulic
testing.

3.5 Low Pressure Air Testing (Gravity Sewer Pipe)

A. After completing backfill of a section of pipe, the Contractor shall conduct a
Line Acceptance Test using low pressure air. The Test shall be performed
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using the equipment listed below according to the specified procedures and
under the supervision of the inspecting engineer.

1. Pneumatic plugs shall have a sealing length equal to or greater than the
diameter of the pipe to be tested.

2. Pneumatic plugs shall resist internal test pressures without requiring
external bracing or blocking.

3. Al air used shall pass through a single control panel.

4. Three individual hoses shall be used for the following connections:

a. From control panel to pneumatic plugs for inflation;

b. From control panel to sealed line for introducing the low pressure
air;

c. From sealed line to control panel for continually monitoring the air

pressure rise in the sealed fine.
B. The following testing procedures shall be expilicitly followed:

1. Al pneumatic plugs shall be seal tested before being used in the actual
test installation. One length of pipe shall be laid on the ground and
sealed at both ends with the pneumatic plugs to be checked. Air shall be
introduced into the plugs to 25 psig. The sealed pipe shall be pressurized
to 5 psig. The plugs shall hold against this pressure without bracing and

without movement of the plugs out of the pipe.

2. After a manhole to manhole reach of pipe has been backfilied and
cleaned, and the pneumatic plugs are checked by the above procedure,
the plugs shall be placed in the line at each manhoie and inflated to 25
psig. Low pressure air shall be introduced into this sealed line until the
internal air pressure reaches 4 psig greater than the average back
pressure of any groundwater that may be over the pipe. At least two
minutes shall be allowed for the air pressure to stabilize. After the
stabilization period (3.5 psig minimum pressure in the pipe), the air hose
from the control panel to the air supply shall be disconnected. The
portion of the line being tested shall be termed "Acceptable" if the time
required in minutes for the pressure to decrease from 3.5 to 2.5 psig
(greater than the average back pressure of any groundwater that may be
over the pipe) shall not be less the time shown for the given diameters in

the following table:

| Pipe Diameter

Minutes ’
In Inches

|
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4 | 2.0
6 3.0
8 4.0
10 5.0
12 55
15 7.5
18 8.5
21 10.0
24 11.5
]

3. In areas where groundwater is known to exist, the Contractor shall install
a one-half (1/2) inch diameter capped pipe nipple, approximately ten (10)
inches long, through the manhole wall on top of one of the sewer lines
entering the manhole. This shall be done at the time the sewer line is
instalied. Immediately prior to the performance of the Line Acceptance
Test, the groundwater shall be determined by removing the pipe cap,
blowing air through the pipe nipple to clear it then attaching a clear plastic
tube to the nipple. The tube shall then be held vertically and a
measurement of the height is taken after the water has stopped rising in
this plastic tube. The height in feet shall be divided by 2.3 to establish the
pounds of pressure that will be added to all readings. (For example, if the
height of water is eleven and one-half [11 1/2] feet, then the added
pressure will be 5 psig. This increases the 3.5 psig to 8.5 psig, and the
2.5 psig to 7.5 psig. The allowabie drop of one pound and the timing

remain the same.)

B If the installation fails to meet this requirement, the Contractor shall, at his
own expense, determine the source of leakage. He shall then repair or
replace all defective materials and/or workmanship.

3.6 Pipe Deflection Testing for PVC Piping

A. Six months following completion of the backfill over the PVC pipe instaliation,
the pipeline shall be tested for deflection using a "go/no-go"” deflection
mandrel. The "go/no-go" gauge shall be passed through all sections of the

pipeline.

B. Pipe deflections shall be measured and converted to percent deflection.
Deflections shall be recorded, with a copy of results submitted to Engineer.
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Testresults shall be mailed or delivered to Engineer not later than the day
following the day on which test was made.

Sections of pipe with deflection greater than 7.5% shall be replaced

Testing Force Main Sewer

A. After the pipes of the force main sewer have been laid, secured in place and

joined as hereinbefore specified, the force main sewers shall be tested for
strength and leakage. The tests shall be made when approved by the

Engineer.

. The Contractor shall furnish ali apparatus material and labor and the

necessary water for making the test.

Before testing pipe lines having fiexible joints, the Contractor must make

certain that the pipe lines are securely held to prevent movement.

The ends of the sections of force main to be tested shall be tightly closed by

| blank flanges or otherwise for the duration of each test.

Strength shall be tested at a pressure of 50 psi above normal operating

pressure. The pressure for strength test shall be maintained for at least ten

minutes by pumping additional water into the pipeiine.

Leakage shall be tested at the normal operating pressure. The test for
leakage shall be for at least one hour and may be required to last for two
hours. The additional water needed to maintain the required pressure shall
be measured accurately in a manner approved by the Engineer.

1. The rate of leakage for force main sewers shall be determined by the
formula:

L= ND x square root of P/7400

Where:
L= Allowable Leakage (gal/hr)

N = Number of Joints in Tested Line
D= Nominal Diameter of Pipe (inches)
P = Average Test Pressure

(END OF SECTION)
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SECTION 02640 - VALVES AND APPURTENANCES

1.0 GENERAL

1.1 Scope of Work

A The work covered under this Section of the Specifications includes the
furnishing of all fabor, equipment, appurtenances and materials, and in
performing all operations in connection with the furnishing, installing and
testing of the valves and appurtenances, at the location indicated and/or as
directed, complete in place in accordance with the Contract Drawings and
Specifications.

1.2 Shop Drawings
B. The Contractor shall submit for approval Shop Drawings or descriptive
literature or both for each type of valve furnished in compliance with the
provisions of the General Conditions.

1.3 Related Work Not Included

A. Restrained joints are included under Section 02616.

2.0 PRODUCTS

2.1 Gate Valves

A. Gate valves shall meet or exceed the requirements of AWWA C500. Valves
shall be rated a minimum 300 psi hydrostatic test pressure. Valves shall be
of the iron body, bronze mounted, double disc, parallel seat, non-rising stem
type fitted with "O-Ring" seals.

B. Gate valves shall be designed for buried service and as manufactured by
American Darling Valve, U.S. Pipe Corporation, Mueller Company or
approved eqgual.

C. All operating nuts shall be 2-inches square at the base, tapering to 1-15/16-
inches square at the top.

D. All gate valves, shall open to the left (counter-clockwise).

£ All valves shall have mechanical joint ends, complete with all accessories.
Bolts shall be CorTen or approved equal.

F. The interior of all valve bodies and other ferrous metal parts that will come in
contact with sewage or water shail be epoxy coated conforming to AWWA

C550.
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2.2
2.3
2.4

2.5

G. All bonnet bolts, seal plate bolts, stuffing box bolts, and other bolts in contac:
with soil (except for MJ bolts) shall be 18-8 Type 304 stainless steel or

Everdur brorze

H. The Engineer or Owner shali be provided with two valve keys with handies
long enough to extend 3-feet above finished grade for each size and type of

valve.
Not used
Not used
Not used

Valve Boxes

A. Each gate valve shall be provided with a valve box and cover. Valve boxes
shall be of the adjustable, telescoping, heavy-pattern type with the lower part
of cast iron and the upper part of steel or cast iron. They shall be designed to
prevent the direct transmission of traffic loads to the pipe or valve. The upper
portion shall be provided with a flange having sufficient bearing area to
prevent undue settlement. The lower section shall be designed to enclose
the operator and stuffing box of the valve and reset on the bonnet. The
inside diameter of boxes for valves shall be at least 4-1/2 inches and
provisions shall be made for adjustment through at least 6-inch vertical
without reduction of lap between sections to less than 4-inches.

B. Covers shall have the word "caps” cast in the top with the direction of
opening indicated by an arrow.

3.0 EXECUTION

3.1

3.2

3.3

Gate Valves

A. Gate valves and boxes shall be set with the operating stem vertically aligned
in the center of the valve box. Valves shall be set on a firm foundation and
supported by tamping screened gravel under and at the sides of the valve.

Not used

Valve Boxes

A. Valve boxes shall be installed vertically, centered over the operating nut, and
the elevation of the tap shall be adjusted to conform to the finished surface of
roadway or other surface at the completion of the contract. Boxes shall be
adequately supported during backfilling to maintain vertical alignment.

(END OF SECTION)
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SECTION 02690: SINGLE WALLED FRP TANKS FOR NONPOTABLE WATER USE

1.0 GENERAL

1.1

1.2

1.3

Scope Of Work

A The Contractor shall furnish and install fiber reinforced plastic tanks of the
capacity, dimensions and layout as shown on the design drawings. The
Contractor shall furnish and install watertight seals, access risers, access
covers, and all other necessary appurtenances conforming to the Contract
Documents. Delivery and preparation of the components, excavation,
dewatering, tank installation, installation of piping, watertightness and
installation of all appurtenances shall be the responsibility of the Contractor.

Materials

A. Acceptable Manufacturers: Xerxes Corporation, Minneapolis, Minnesota

B. Manufacturing Standards:

1 Manufacturer shall be able to provide documentation that the tank shell
has been built to the applicable requirements of Underwriters
Laboratories Standard UL 1316.

2 Tank manufacturer shall be in the business of manufacturing tanks to UL
1316 standards.

C. Materiais:

1 Tank shall be manufactured of 100% resin and glass-fiber reinforcement,
with no sand fillers and no exposed glass fibers. The raw materials used
in this resin are listed as acceptable in FDA regulation Title 21CFR
177.2420 for repeated use in contact with food.

Submittais

A. Comply with pertinent provisions of the General Conditions.

B Product data: Within 35 calendar days after the Contractor has received the
Owner's Notice to Proceed, submit:

1 Materials list of items proposed to be provided under this section;

> Manufacturer's specifications and other data needed to prove compliance
with the specified requirements;

3 Manufacturer's recommended installation procedures which, when
approved by the Engineer, will become the basis for accepting or
rejecting actual installation procedures used on the work.
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2.0 PRODUCTS

21 Single-Wall Fiberglass Underground Tanks

Pl

A. Product-Storage Requirements:

1. Tank shall be vented to atmospheric pressure, as the tank is not designead
as a pressure vessel.

2. Tank shall be designed for maximum product-storage temperature of 150°
F.

B. Loading Conditions: Tank shall meet the following design criteria:

1. Internal Load: Tank shall withstand a 5-psig air-pressure test with 51
safety factor. Installer shall test each tank for leakage prior to installation.

Maximum test pressure is 5 psig (3 psig for a 12-foot tank).

2. Vacuum Test: To verify structural integrity, each tank up through 10-foot
diameter shall be vacuum tested by the manufacturer at the factory to

11.5 inches of mercury.

3. Surface Loads: Tank shall withstand surface H-20 axle loads when
properly instalied according to manufacturer's current instaliation

instructions.

4. External Hydrostatic Pressure and Burial Depth: Tank shall be capable of
being buried in ground with up to 13 feet of overburden, the hole fully
flooded and a safety factor of 5:1 against general buckling.

5. Tank shall support accessory equipment-such as internal pump platforms,
submersible pumps and ladders-as shown on tank drawings and when
installed according to tank manufacturer's recommendations.

2.2 Accessories

A.. Anchor Straps:

1. Straps shall be FRP anchor straps as supplied by tank manufacturer.

2. Number and location of straps shall be shown on tank drawings and as
required by the manufacturer tc prevent movement of the tank when
compietely empty and fully submerged without overburden.

8. Manways:
1. Alltanks for potable water use shall require at least one manway.

2. Allmanways are to be flanged and 22-inch-i.d., complete with Ul -listed
gaskets, bolts and covers.

E

Envir } Engineers/Cansultany
ARDO AN SO0 ALESUNLG

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION

WASTEWATER COLLECTION SYSTEM — DECEMBER 28, 2004 ERSEIEY




3. Location(s) shall be shown on tank drawings.
4 Manway extensions shall be FRP.
C. Fittings:
1 All standard threaded fittings shall be constructed of carbon steel.

2 All standard threaded fittings shall be half-couplings, and of 2-inch, 4-inch
or 6-inch diameter. Reducers are to be used for smaller sizes where

shown and provided by contractor.

3. All NPT fittings shall withstand a minimum of 150 foot-pounds of torque
and 1,000 foot-pounds of bending, both with a 2:1 safety factor.

3.0: Execution

A. Testing and Installation:

1 Tank shall be tested and installed according Xerxes Installation Manual
and Operating Guidelines for Singie Walled Fiberglass Underground

Wastewater Tanks, latest edition.

2 Vacuum testing shall be performed following tank installation, in
accordance with ASTM C 1227. The empty tank shall be sealed, and a
vacuum shall be applied to 2 in. of mercury. The vacuum test shall
include the riser sections and all penetrations. The tank shall be approved
if 90% of the vacuum is held for a minimum of 2 minutes.

(END OF SECTION)
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SECTION 02785 — GRASS PAVERS

1.0 GENERAL

1.1 General Provisions

A The Conditions of the Contract and all Sections of Division 1 are hereby
made a part of this Section.

1.2 Scope of Work

A Work Included:
1. Provide and install sandy gravel subbase.
2. Provide Grasspave2 Paving System products including

Grasspave?2 units, Hydrogrow soil polymer, and installation per the
manufacturer's instructions furnished under this section

3. Provide and install loam/sand mix under and filling the
GrasspaveZ2 units.

4. Provide and install seed in accordance with section 02820

1.3 Related Work Specified Elsewhere:

A. The following items of related work are specified and included in other
Sections of the Specifications:
1. Excavation and subgrade preparation is specified in Section
02200.
2. Site preparation is specified in Section 02100.

3. Site Grading is specified in Section 02210.

1.4 Quality Assurance

A. Installation shall be performed only by skilled workpeopie with satisfactory
record of performance on landscaping or paving projects of comparable

size and quality.

1.5 Submittals

A. Submit manufacturer's product data and installation instructions

Envi IC‘,; 1C iran s
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1.6

1.7

B.

C.

Submit a 10" x 10" section of Grasspave? material for review. Reviewed
and accepted samples will be returned to the contractor.

submit material certificates for base course and sand fill materials.

Delivery, Storage, and Handling

A

Protect Grasspave2 units from damage during delivery and store under
tarp to protect from sunlight, when time from delivery to installation
exceeds one week. Keep Hydrogrow in a dark and dry location.

Project Conditions

A.

Review installation procedures and coordinate Grasspave2 work with
other work affected. Generally, Grasspave? is instalied at the same time
as project grass installation, nearly the last site construction activity.

All hard surface paving adjacent to Grasspave?2 areas, including concrete
walks and asphalt paving must be completed prior to installation of

Grasspave2.

Gradients for grass porous paving surfaces can vary from flat to 20%,
depending upon vehicle types to use the surface. Please note that
firelanes, or other emergency vehicles, will generally require a gradient
that is less than 6%. [f there are any guestions regarding existing
gradients on this project, please contact the Project Designer, or invisible

Structures, Inc.

Cold weather:

1. Do not use frozen materials or materials mixed or coated with ice
or frost. Be careful in handling rolls of GrasspaveZ2 in
temperatures below 50 degrees F, as product connectors become
stiff and can separate, and the individual units will retain the roll
curl until warmed to room temperature (aided by placement in sun
for 15 to 20 minutes). If cold weather is anticipated, Grasspave2
can be shipped in flat sheets that measure 1-meter (40") square.

2. Do not build on frozen work or wet, saturated or muddy subgrade.

Protect partially completed paving against damage from other
construction traffic when work is in progress, and until grass root system
has matured (about 3 to 4 weeks). Any barricades constructed must still
be accessible by emergency and fire equipment during and after

installation.

F  Protect adjacent work from damage during GrasspaveZ installation.
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2.0 PRODUCTS

2.01 Grass Pavers

A.

2.02

A.

Grass Pavers shall be Grasspave? by Invisible Structures, Inc., 1597
Cole Bivd., Suite 310, Golden, Colorado 80401 Call from USA and
Canada 800-233-1510 toll free International 303-233-8383, Fax 303-233-

8282.

Local Sales Representative:

(Contact Manufacturer)

Grasspave2 Grass Paving Units: Lightweight injection-molded plastic
units 0.5x0.5x0.025 m (20"x20"x1" high, 2.7 ft2 each) with hollow rings
rising from a strong open grid allowing maximum grass root penetration
and development. The plastic shall be 100% post-consumer recycled
plastic resins, predominately HDPE . with minimum 3% carbon black

concentrate added for UV protection.

Loading capability is equal to 402 kg/cm?2 (5700 psi) when filled with
sand, over an appropriate depth of roadbase. Standard color is biack.
Unit weight = 510 g (18 oz.), volume = B% soiid. Units may also be
shipped in pre-assembied into rolls that vary from 10 square meters (108

sf) to 125 square meters (1345 sf).

Sandy gravel shall be material from local sources commonly used for road base
construction, passing the following sieve analysis.

Passing Sieve Size

100 3/4"
85 3/8"
60 #4
30 #40
<3 #200

Sources of the material can include either "pit run" or "crusher run.”
Crusher run material will generally require sharp sand to be added to
mixture (33% by volume) to ensure long term porosity. If there s difficulty
in finding local sources to meet this sieve analysis, and alternative

mixture can be created by mixing 2/3 crushed drainage rock (0.75" dia)

with 1/3 concrete or river sand.

Selected materials should be nearly neutral in pH (range from 6.5 to 7.2)
to provide adequate root zone development for turf.
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2.03 Sand and Loam Mix

A.

B.

C.

Loam shall be as specified in Section 02820
Sand shall be clean sharp sand (washed concrete sand)

Mixture proportions shall conform to detail drawing

2.04 Hydrogrow Mix:

A.

Hydrogrow Mix shall be a mixture made from several commercial
products including: 1) cross-linked polyacrylimide (<0.1%) polymer, which
is non-toxic and neutral in pH, and will absorb 150 to 350 times its weight
in water from most tap sources; 2) ZeoPro zeolite mineral, amended with
small amounts of starter fertilizers, from Zeoponix, Inc.; 3) Isolite porous
ceramic, designed to hold large amounts of water without physical
degradation or change of size of particle, from Sumitomo Group; 4) and
aggromolated Humate, a natural source of nutrients and micronutrients,

from Tri-C Enterprises.

Hydrogrow Mix is available free of charge from the manufacturer, Invisibie
Structures, inc, with the purchase of Grasspavez units.

2 05 Seed shall conform to Section 02820

2.06 Muich shall be of wood or paper cellulose types of commercial muich materials
often used in conjunction with hydroseeding operations. Mulches of straw, pine needies,
etc. will not be acceptable because of their low moisture holding capacity.

3.0 EXECUTION

3.01 Inspection

A

Examine subgrade and base course instalied conditions. Do not start
Grasspave? installation until unsatisfactory conditions are corrected.
Check for improperly compact?d trenches, debris, and improper

gradients.

Installation constitutes acceptance of existing conditions and
responsibility for satisfactory pérformance. If existing conditions are
found unsatisfactory, contact Project Manager for resolution.

302 Preparation

A.

(Ensure that subbase materials are structurally adequate to receive
designed base course, wearing course, and designed loads. Generally,
excavation into undisturbed normal strength soils will require no additional

Environmentl Engineers/Consulonu
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modification. Fill soils and ctherwise structurally weak soils may reqguire
modifications. such as geotextiles, geogrids, and/or compaction (not to

exceed 90%). Ensure that grading and soil porosity of the subbase wil!

provide adequate subsurface drainage.)

B. Place base course material over prepared subbase to grades shown on
plans, in lifts not to exceed 150 mm (6"), compacting each lift separately

to 95% Modified Proctor.

C. Place loam/sand mix layer compacting to 95% Modified Proctor. Leave
minimum 25 mm (1) to 35 mm (1.5") for GrasspaveZ2 unit and loam/sand

fill to Final Grade.

C. Spread all Hydrogrow mix provided (spreader rate = 2.25 kg per 100 m2
(5 Ibs per 1000 ft2) evenly over the surface of the loam/sand mix layer
with a hand-held, or wheeled, rotary spreader. The Hydrogrow mix
should be placed immediately before installing the Grasspave2 units ©©
assure that the polymer does not become wet and expanded when

installing the units.

3.03 Installation of Grasspave2 Units

A, install the GrasspaveZ2 units by placing units with rings facing up, and
using pegs and holes provided to maintain proper spacing and interiock
the units. Units can be easily shaped with pruning shears or knife. Units
placed on curves and slopes shall be anchored to the base course, using
16d Common nails with fender washer, as required to secure units in
place. Tops of rings shall be between 6 mm to 13 mm (0.25" to 0.5")
below the surface of adjacent hard-surface pavements.

B. Install ioam/sand mix in rings as they are laid in sections by
"backdumping" directly from a dump truck, or from buckets mounted on
tractors, which then exit the site by driving over rings already filled. The
foam/sand mix is then spread laterally from the pile using flat bottomed
shovels and/or wide "asphalt rakes" to fill the rings. A stiff bristled broom
should be used for final "finishing" of the loam/sand mix. The mix must be
"compacted" with the finish grade no less than the top of rings and no

more than 6 mm (0.25") above top of rings.

3.04 Installation of Grass

install grass seed as specified in 02920 and mulch over loam/sand-filled
rings with specified mulch. Coverage must be uniform and complete.
Foliowing germination of the seed, areas lacking germination larger than
20 cm x 20 cm (8" x 8") must be reseeded immediately. Seeded areas
must be fertilized and kept moist during development of the turf plants.

A.

3.05 Protection

Envitonmental Engineers/Consultants
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Seeded areas must be protected from any traffic, other than emergency

A.
vehicles, for a period of 4 to 6 weeks, or until the grass is mature to
handle traffic.

3.06 Cieaning

A. Remove and replace segments of Grasspave?2 units where three or more
adjacent rings are broken or damaged, reinstalling as specified, so no
evidence of replacement is apparent.

B. Perform cleaning during the installation of work and upon completion of

the work. Remove all excess materials, debris, and equipment from site.
Repair any damage to adjacent materials and surfaces resulting from

installation of this work.

(END OF SECTION)

If you have any questions regarding this specification, please call Invisible Structures,
inc. 1-800-233-1510, overseas call 303-233-8383.
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SECTION 02920 - TOPSOILING, FINE GRADING, AND SEEDING

1.0 GENERAL

1.1 REFERENCES

A The GENERAL DOCUMENTS, as listed on the Table of Contents, and
applicable parts of Division 1, GENERAL REQUIREMENTS, shall be

Included in and made a part of this Section.

B. Examine all Drawings and all other Sections of the Specifications for
requirements therein affecting the work of this trade.

C. Coordinate work with that of all other trades affecting, or affected by work
of this Section. Cooperate with such trades to assure the steady

progress of all work under the Contract.

1.2 SCOPE

A The work of this Section consists of al seeding work and related items as
indicated on the Drawings and/or as specified herein and includes, but is

not limited to, the following:

1. Fine grading and loaming
2. Seeding
3. Maintenance and protection

1.3 RELATED WORK UNDER OTHER SECTIONS

A. The following items of related work are specified and inciuded in other
Sections of the Specifications:
1. Earthwork and Excavation is specified in Section 02200.
2. Site preparation is specified in Section 02100.
3 Site Grading is specified in Section 02210
5. Grass Pavers are specified in Section 02795
8. Planting is specified in Section 02950

Enwvi | E g +/C. branu
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1.4 DEFINITIONS

A. The following related items are included herein and shall mean:

1. AOAC: Association of Official Agricultural Chemists

1.5 SAMPLES AND SUBMITTALS

A. At least thirty (30) days prior to intended use, the Contractor shall provide
the following samples and submittats for approval in conformance with
requirements of these specifications. Do not order materials until
| andscape Architect's approval of samples, certifications or test results
has been obtained. Delivered materials shall closely match the approved

samples.

1. Loam Borrow: The Contractor shall provide a one (1) cubic foot
representative sample from each proposed source for testing,
analysis, and approval. Contractor shall deliver samples to

testing laboratories and shall have the testing report sent directly
to the Landscape Architect and pay all costs. Testing reports shall
include the following tests and recommendations.

a. Mechanical gradation (sieve analysis) shall be performed
and compared to the USDA Soil Classification System. A
hydrometer shall be used to determine percent of clay and
silt.

b. Percent of organics shall be determined by the loss on
ignition of oven-dried samples. Test samples shall be
oven-dried to a constant weight at a temperature of 2300
F, plus or minus 90.

c. Chemical analysis shall be undertaken for Nitrate Nitrogen,
Ammonium Nitrogen, Phosphorus, Potassium, Calcium,
Aluminum, Soluble Salts, and acidity (pH).

d. Tests, as specified, for gradation, organics, soil chemistry
and pH shall be performed by a public extension service or
a private testing laboratory approved by the Landscape
Architect.

e. Soil analysis tests shall show recommendations for soil
additives to correct soils deficiencies as necessary, and for
fertilizing and liming applications to support successful turf
growth.
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Ali tests shall be performed in accordance with the current
standards of the Association of Official Agriculture

Chemists.

2. Seed: Submit a manufacturer's Certificate of Compliance to the
Specifications with each shipment of each type of seed. These
certificates shall include the guaranteed percentages of purity,
weed content and germination of the seed, and also the net
weight and date of shipment. No seed may be sown until the
Contractor has submitted the certificates.

3. Fertilizer: Submit four (4) certificates of analysis for lawn fertilizer
4. Erosion Control Matting: Submit one (1) sample.
5. Maintenance Instructions: At the time of Acceptance, the

Contractor shall submit complete maintenance instructions for
tawn care for the Owner's use. The instructions shall be reviewed
for approval by the Landscape Architect as a precondition for

Acceptance.

6. Peat: Submit a one (1) cubic foot sampie and supplier's
certification of contents.

7. All additives needed to amend a specific soil in order to meet
these specifications.

1.6 EXAMINATION OF CONDITIONS

A. All areas to be fine graded and seeded shall be inspected by the
Contractor before starting work. Any defects such as incorrect grading,
etc., shall be reported to the Landscape Architect prior to beginning this
work. The commencement of work by the Contractor shall indicate his
acceptance of the areas to be fine graded and seeded, and he shall
assume full responsibility for the work of this Section.

B. Locate exposed utilities (i.e., pipes, valves, cleanouts, manhoies) in the
areas of work before beginning topsoiling and seeding surface
preparation. Provide adequate means of protection during these other
operations under this Section.SECTION 02820

2.0 PRODUCTS

Envimnmenul Engineer/Consuitanty
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2.1

15

2.2

LOAM

A. Loam shall be a "fine sandy loam" or a "sandy loam" determined by
mechanical analysis (ASTM D-422) and based on the "USDA
Ciassification System". It shall be of uniform composition, without
admixture of subsoil. It shall be free of stones greater than one inch (1",
jumps, plants and their roots, debris and other extraneous matter as
determined by the Landscape Architect.

B. Loam shall have the foliowing mechanical analysis:
Textural Ciass % of Total Weight
Average %
Sand (0.05 - 2.0 mm dia. range) 45-75
60
Silt (0.002-0.05 mm dia. range) 15-35
25
Clay (less than 0.002 mm dia. range) 5-20
C. Loam shall have an acidity range of pH 6.0 to pH 6.5 and shall contain
not less than 4% or more than 8% organic matter, as certified by required
tests.
D. The topsoil stripped and stockpiled on the site may be used provided that,

after testing and addition of necessary additives, it meets the above
specification. The Contractor shall provide additional loam as required to
complete the required work.

E. All loam proposed for use shall be tested for conformance to the
specifications.

SOIL ADDITIVES

A. Commercial fertilizer, peat, humus or other additives shall be used to
counteract soil deficiencies as recommended by the soil test analysis,
and as specified seeding supplements.

B. Commercial fertilizer shall be a product complying with the State and
United States fertilizer laws. Deliver to the site in the original unopened
containers which shall bear the manufacturer's certificate of compliance
covering analysis which shall be furnished to the Landscape Architect. At
least 50% by weight of the nitrogen content shall be derived from organic
materials. Fertilizer shall contain not less than the percentages of weight
of ingredients as follows or as recommended by the soil analysis:

LiITTLE NECK, IPswICH, MA DESIGN SPECIFICATION
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Nitrogen Phosphorus Potash

10% 6% 4%

C. Humus shall be manufactured compost. it shall be free from hard lumps
and in a shredded or granular form. The acidity range shall be
approximately 5.5 pH to 7.6 pH and the organic matter shall be not less
than 65%. The minimum water absorbing ability shall be 200% by weight

on an oven-dry basis.

D. Compost shall be a stable humus-like material produced from the aerobic
decomposition of organic residues. The residues, if biosolids, shall
consist of compost meeting MA-DEP Type 1 requirement or approved
equal. The residues shall be dark brown or black in color, with no visible
free water or dust and no unpleasant odor, meeting the following criteria

certified by the producer.
1. carbon-nitrogen ratio minimum 10:1 maximum 25-1
2. stability CO2 evolution test <10 mg CO2 - C/g BVS/day or

Dewar self-heating test <10 degrees C above room temp. or

Woods End Laboratory's Compost Test Kit

3. organic content 40 percent minimum dry weight (Loss on Ignition:
minus

#10 Sieve, 430 degrees C)

particle size 90 percent passing 0.5 inch (13 mm) screen,

has

100 percent passing one-inch (25 mm) screen

inorganic debris 1 percent maximum (dry weight)

w,

6. pH minimum 5.5 - maximum 8.0

Soluble Salts >2 and <4.0 mmhos/cm (ds/m)

~

8. Density 850-1,050 Ib./cy (505 kg - 642 kg/m®)

Enviroamenal Eaginecrs/Consultanu
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D Peat moss shall be composed of the partly decomposed stems and
leaves of any of several species of sphagnum moss. it shall be free from
wood, decomposed colloidal residue and other foreign matter. It shall
have an acidity range of 3.5 pH to 5.5 pH as determined in accordance
with the methods of testing of A.O.A.C., latest edition. lts water absorbing
ability shall be a minimum of 1,100% by weight on am oven-dry basis.

E. Sand shall consist of hard, durable grains of quartz or other rock, clean
and free from foreign matter or chemical contamination.

F. Ground limestone for adjustment of loam pH shall contain not less than
eighty five percent (85%) of total carbonates and shall be ground to such
fineness that forty percent (40%) will pass through 100 mesh sieve and
ninety five (95%) will pass through a 20 mesh sieve. Contractor shall be
aware of loam pH and the amount of lime needed to adjust pH to
specification in accordance with testing lab recommendations. Ground
limestone shall not be applied at a rate greater than two hundred pounds
(200 Ibs.)/one thousand (1,000) square feet incorporated into the soil, or
fity pounds (50 Ibs.) of limestone/one thousand (1,000) square feet,

surface application, per season.

G Sulphur shall be commercial or flour sulphur, unadulterated, and shall be
delivered in containers with the name of the manufacturer, material,

analysis and net weight appearing on each container.

H. Superphosphate: Superphosphate shall be composed of finely ground
phosphate rock as commonly used for agricultural purposes containing
not less than 18% available phosphoric acid. '

2.3 SEED

A Lawn Seed mixture shall be fresh, clean, new crop seed. Grass shall be
of the previous years crop and in no case shail the weed seed content
exceed 0.25% by weight. The seed shall be fumished and delivered in
the proportion specified below in new, clean, sealed and properly labeled
containers. All seed shall comply with State and Federal seed laws.
submit manufacturers  Certificates of Compliance. Seed that has
become wet moldy or otherwise damaged shall not be acceptable.
Chewings fescue, hard fescue, tall fescue and rygrass shall contain
Acromonium endophytes. Seed containing endophyte must be kept cool
and dry at ail times; do not stockpile in the sun.

3. Seed Mixture Composition

Proportion Germination Purity
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Common Name By Weight Minimum Minimum

Tall Fescue 80% 85% 5%
Kentucky Biuegrass 10% 85% 30%
Perennial Rye 10% 90% 90%

a. Bluegrass and rye grass varieties shall be within the top 50 percent
and 25 percent respectively, of varieties tested in National
Turfgrass Evaluation Program, or currently recommended as low
maintenance varieties by University of Massachusetts or the
University of Rhode Island.

b.  Seeding rate for the General Lawn Seed Mix shall be 8 pounds per
1,000 square feet.

Seed may be mixed by an approved method on the site or may be mixed
by a dealer. If the seed is mixed on the site, each variety shall be
delivered in the original containers which shall bear the dealer's
guaranteed analysis. If the seed is mixed by a dealer, the Contractor
shall furnish the Landscape Architect the dealer's guaranteed statement
of the composition of the mixture.

2.4 EROSION CONTROL MATTING

A.

Matting for erosion control shall consist of undyed and unbleached
smolder resistant jute yarn woven into a uniform, open, plain weave
mesh. Jute matting shall be furnished in rolled strips and shall conform to

the following:

Width 48 inches, plus or minus one inch 78 warp ends per width
of cloth 41 weft ends per yard
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Weight To average between 1.22 pounds and 1.80 pounds per
linear yard: tolerance plus or minus 5%

B. Stakes for pegging erosion control matting shall be sound hardwood
approximately one inch (1") by three inches (3"). Stakes shall be free
from insects and fungi and capable of remaining in the ground at least

two (2) years.

2.5 CHEMICALS AND INSECTICIDES

A. Provide chemicals and insecticides as needed for fungus or pest control.
26 WATER
A. The Contractor shall be responsible to furnish his own supply of water to

the site at no extra cost. If possible, the Owner shall furnish the
Contractor upon reguest with an adequate source and supply of water at
no charge. However, if the Owner's water supply is not availabie or not
functioning, the Contractor shall be held responsible to furnish adequate
supplies at his own cost. Contractor likewise shall not cause damage to
any vegetation during the watering operation. All work injured or damaged
due to the lack of water or the use of too much water shall be the
Contractor's responsibility to correct. Water shall be free from impurities
imjurious to vegetation.

2.7 GRASS PAVERS
A, Grass Pavers shall be as specified in SECTION 02785

3.0 EXECUTION

3.1 INSTALLATION OF GRASS PAVERS.

A. Grass Pavers shall be installed on prepared subgrade in accordance with
the Drawings and SECTION 02795 herein, and shall be installed prior to

fine grading and loaming.
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Seeding shall be done in two directions at nght angles to each other.
Sow the seed with approved seeding device. No seeding shall be done in

windy weather

If covering and rolling is not properly accomplished by the seeding
machine, the seed shall be lightly raked into the ground, after which the
ground shall be rolled and compacted, and thoroughly and evenly
watered with a fine spray to penetrate the soil to a depth of at least two

inches (2").

Erosion control matting shall be installed according to manufacturer's
specifications in all drainage swales and all slopes of one vertical foot to
three horizontal, or steeper, immediately after such areas have been
seeded. Secure mesh with pegs following installation.

34 MAINTENANCE AND PROTECTION

A

Maintenance shall begin immediately after any area is seeded and shall
continue for a minimum sixty (60) day active growing period following the
completion of all seeding work, and until final acceptance of the project.
In the event that seeding operations are compieted too late in the Fall for
adequate germination and growth of grass, then maintenance shall

continue into the following Spring.

Maintenance shall inciude reseeding, mowing, watering, weeding,
fertilizing, and resetting and straightening of protective barriers.
Maintenance shall also include chemical treatments as required for

fungus and/or pest control.

During the maintenance period, any decline in the condition of seeded
areas shall require the Contractor to take immediate action to identify
potential problems and to undertake corrective measures.

Watering of Seeded Areas:

1. The Contractor shall provide ail labor and arrange for all watering
necessary to establish an acceptable lawn or stand of grasses. In
the absence of adequate rainfall, watering shall be performed
daily or as often as necessary to maintain moist soil to a depth of

at least two inches (2").

2. Watering shall be done in a manner which will provide uniform
coverage, prevent erosion due to application of excessive
quantities over small areas, and prevent damage to the finished
surface by the watering equipment. The Contractor shall furnish
sufficient watering equipment to apply one (1) complete coverage
to the seeded areas in an eight (8) hour period.
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E. Protection:

1. Seeded areas shall be protected by a three foot (3') high barrier
constructed of two inch by two inch (2" x 2") stakes or iron pipes
set eighteen inches (18") in the ground at ten foot (10°) intervails
and connected by No. 10 wire. Flags of white cloth shall be
secured to the wire at center points between stakes.

2. Barriers must be raised immediately after seeding and shall be
maintained until Acceptance.

F. After the grass in seeded areas has appeared, all areas and parts of
areas which, in the opinion of the Landscape Architect, fail to show a
uniform stand of grass, for any reason whatsoever, shall be reseeded and
such areas and parts of areas shall be seeded repeatedly until all areas
are covered with a satisfactory growth of grass. Reseeding together with
necessary grading, fertilizing, and trimming shall be done at the expense
of the Contractor who shall spread the seed by a method approved by the
Landscape Architect and during an approved season.

G. Mowing:

1. The Contractor shall keep seeded areas mowed until acceptance
of the contract by cutting to a height of two inches (2") when
growth reaches three inches (3") or as directed by the Landscape

Architect

2. Remove and discard clippings and debris generated by each
mowing legally off-site.

H. Fertilizing: A second application of fertilizer, as specified herein, shall be
applied after one (1) season of growth of two (2) months duration only
during the months of April, May, August or September. Fertilizer shall be
applied at the rate of ten (10) Ibs. per one thousand (1,000) square feet.
A third application of fertilizer shall be applied after two (2) months or the
following season as directed by the Landscape Architect. Fertilizer shall
be applied at the rate of ten pounds (10 Ibs.) per one thousand (1,000)

square feet.

3.5 ACCEPTANCE

A Following the minimum required maintenance period for seeded area
construction, the Contractor shall request the Landscape Architect in
writing for a formal inspection of the completed work.

B. At final acceptance of the project all areas shall have a close stand of
grass with no weeds present and no bare spots greater than 3 inches (3")
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in diameter over greater than five percent of the overall seeded area At
least 8C% of the grass established shall be permanent grass species.

C. Landscape Architect's inspection shall determine whether maintenanse
shall continue in any part.

D. After all necessary corrective work and clean-up has been completed, the
Landscape Architect will certify in writing the acceptance of the seeded
areas. The Contractor's responsibility for maintenance of or parts of
seeded areas shall cease on receipt of the Certificate of Acceptance.

(END OF SECTION)

Env I EngineeryConsulany
LOMBARDO ASSO CLATES NG

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
WasTewaTER N ECTION SYeTEM — NErEMRER 28 2004




SECTION 02950 - PLANTING

1.0  GENERAL

1.1 REFERENCE

A. The GENERAL DOCUMENTS, as listed on the Table of Contents, and
applicable parts of Division 1, GENERAL REQUIREMENTS, shall be
included in and made a part of this Section.

B. Examine all Drawings and all other Sections of the Specifications for
requirements therein affecting the work of this trade.

C. Coordinate work with that of all other trades affecting, or affected by work
of this Section. Cooperate with such trades to assure the steady
progress of all work under the Contract.

1.2 DESCRIPTION

A. The work of this Section consists of all planting work and related items as
indicated on the Drawings and/or as specified herein and includes, but is
not necessarily limited to, the following:

1. Soil additives
2. Planting

3. Maintenance
4. Guarantee

1.3 RELATED WORK UNDER OTHER SECTIONS

A The following items of related work are specified and included in other
Sections of the Specifications:

1. SITE PREPARATION SECTION
02100

2 EARTHWORK SECTION
02200

Environmenawl Engineery/Consultanu
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3 SITE GRADING SeCTION

4. TOPSOILING, FINEGRADING., SEEDING SECTION

STANDARDS AND DEFINITIONS

The following standards and definitions shall apply to the work of this
Section.
1. ASNS: "American Standard for Nursery Stock," ANS| Z-60.1

latest edition, published by the American Association of
Nurserymen (AAN)

2. Hortus I, 1976, L.H.Bailey Hortorium.

3. AOAC: Association of Official Agricultural Chemists

4. Pruning Standards: The "Standards for Pruning Shade Trees" of
the National Arborist Association, 174 Route 101, Bediord NH
03102

5. Hillier's Manual of Trees and Shrubs, 1971, Hillier & Sons.

Manual of Cultivated Conifers, 1965, P. Den Ouden &B. K

s

SAMPLES AND SUBMITTALS

Fertilizer: Submit one (1) sample packet of fertiizer and six (6)
certificates showing composition and analysis for fertilizer.

Planting Muich: Submit a one (1) cubic foot sample.

Antidesiccant: Submit manufacturer's product literature.

EXAMINATION OF CONDITIONS

A.

All areas to be planted shall be inspected by the Contractor before
starting work and any defects such as incorrect grading, etc., shall be
reported to the Landscape Architect prior to beginning this work.
Contractor shall confirm that all proposed tree pits have besen over-
excavated and backfiled per Drawings prior to ptanting. The
commencement of work by the Contractor shall indicate his acceptance of
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the areas to be planted, and he shall assume full responsibility for the
work of this Section.

B. The Contractor shall be solely responsible for judging the full extent of
work requirements involved, including but not limited to the potential need
for storing and maintaining plants temporarily and/or rehandling plants
prior to final instaliation.

1.7 QUALITY ASSURANCE

A. Contractor must be knowiedgeable of National Arborist Association
standards and have at least five (5) years experience involving this work.
Contractor must be a licensed contractor or arborist in the State of

Massachusetts.

2.0 PRODUCTS

2.1 LOAM

A L cam and testing, thereof shall be as specified in Section 02920.

2.2 SOIL ADDITIVES

A Additives shall be used to counteract soil deficiencies as recommended
by the soil analysis and as approved by the Landscape Architect.

B. Peat maoss used in planting soil mix shall be composed of the partly
decomposed stems and leaves of any of several species of sphagnum
moss. It shall be free from wood, decomposed colioidal residue and other
foreign matter. t shall have an acidity range of 3.5 pH to 55 pH as
determined in accordance with the methods of testing AOA.C., latest
edition. lts water absorbing capability shall be a minimum of 1,100
percent by weight on an oven-dry basis.

C. Humus shall be manufactured compost. It shall be free from hard iumps
and in a shredded or granuiar form. The acidity range shall be
approximately 5.5 pH to 7.6 pH and the organic matter shall be not less
than 65 percent as determined by loss on ignition. The minimum water
absorbing ability shall be 200 percent by weight on an oven-dry basis.
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D. Gypsum (CaS04 = 2H20) shall be agricultural grade; granular form with
90% passing through 100 mesh screen shall be used to modify planting

soil in areas indicated on the Plans.

E. Ground limestone for adjustment of loam pH shall be in accordance with
the requirements of Section M6.01.0 of the Standard Specifications

F. Sulphur for adjustment of loam pH shall be commercial or flour sulphur,
unadulterated, and shall be delivered in containers with the name of the
manufacturer, material, analysis and net weight appearing on each

container.

G. Organic Matter used as an amendment to loam in planting soil mix may
be peat moss or humus. Levels of toxic elements and compounds in
organic matter shall be below the Massachusetts Department of
Environmental Protection Type | standards for sludge and the United
States Environmental Protection Agency standards for "Exceptional
Quality Sludge", whichever is more stringent, and shall be below the

following levels:

Toxic Elements Maximum Concentration (ma/kg dry weight)
Arsenic 41
Boron 300
Cadmium 14
Chromium 1000
Copper 1000
Lead 300
Mercury 10
Molybdenum 10
Nickel 200
Selenium 36
Zinc 2500
PCBs 1
H. Sand shall consist of hard, durable grains of quartz or other rock, clean

and free from foreign matter or chemical contamination, described as
Sand Borrow, Type A, Section 02200-Earthwork.
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2.3 PLANT MATERIALS

A. The Contractor shall furnish all plants shown om the Drawings, as
specified, and in quantities listed on the PLANT LIST. No substitutions will
be permitted without written consent of the Landscape Architect. All
plants shall be nursery grown and tagged in the nursery or approved at
the site by the Landscape Architect prior to planting.

B. Plants shall be in accordance with the ASNS Standards of the American
Association of Nurserymen. Botanical plant names shall be in accordance
with plant designations included in Hortus llI and/or Hiliier's Manual of

Trees and Shrubs.

C. All plants shall be typical of their species or variety and shall have a
normal habit of growth and be legibly tagged with the proper name. Only
plant stock grown within hardiness Zones 1 through 5, as established by
the Arnold Arboretum, Jamaica Plain, Massachusetts, will be accepted.
The Contractor's suppliers must certify in writing that the stock has
actually been grown under Zone 5 or hardier conditions. Plants not so
certified will not be accepted.

D. The root system of each plant shall be well provided with fibrous roots.
All parts shall be moist and show active green cambium when cut. They
shall be sound, healthy, and vigorous, well-branched and densely foliated
when in leaf. They shall be free of disease, insect pests, eggs or larvae.

E. All plants must be moved with the root systems as solid units with balls of
earth firmly wrapped with untreated eight (8) ounce burlap, firmly held in
place by a stout cord or wire. Processed or manufactured plant balls will
not be accepted unless directed otherwise by the Landscape Architect in
writing. Plants prepared with plastic or other non-biodegradable
wrappings will not be accepted. The diameter and depth of the balls of
earth must be sufficient to encompass the fibrous and root feeding
system necessary for the healthy development of the plant. No plant will
be accepted when the ball of earth surrounding its roots has been badly
cracked or broken preparatory to or during the process of planting or after
the burlap, staves, ropes or platform required in connection with its
transplanting have been removed. The plants and balls shall remain
intact during all operations. Al plants that cannot be planted at once
must be heeled in by setting in the ground and covering the balls with soil
and watering.

F. Shrubs shall meet the requirements for spread or height stated in the
PLANT LIST. The measurements for height shall be taken from the
ground level to the average height of the shrub and not to the longest
branch. Single stemmed or thin plants will not be accepted. The side
branches must be generous, well-twigged, and the plant as a whole
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weli-branched to the ground. The plants must be in @ moist vigorous
condition, free from deac wood, bruises or other root or branch injuries.

Plants shali not be pruned prior to delivery.

G. Container grown stock shall have been grown in a container long enough
for the root system to have developed sufficiently to hold its soil iogether,
firm and whole. No plants shall be loose in the container,

H. Plants delivered by truck and plants requiring storage on site shall be
properly wrapped and covered to prevent wind-drying and desiccation of
branches, leaves or buds; plant balls shall be firmly bound, unbroken,
reasonably moist to indicate watering prior to delivery and during storage
and tree trunks shall be free from fresh scars and damage in handling.
No trees with double-leaders or twin-heads will be acceptable without the
written approval of the Landscape Architect. The Contractor shall reject
such plants at time of delivery by the nursery/supplier unless such plants
were selected by the Landscape Architect as indicated by tags and
seals. No plant material from cold storage will be accepted.

24 FERTILIZER

A Fertilizer shall be provided for each plant through the use of tightly
compressed, long-lasting, slow-release fertilizer tablets which are
designed and certified by the manufacturer to provide controlied release
of fertilizer over a minimum two (2) year period. Each tablet shall consist
of 21 grams of water soluble fertilizer with a minimum guaranteed

analysis as follows:

Total Nitrogen 20 %
7% water soluble N

13% water insoluble N

Available Phosphoric Acid 10 %
Available Potash 5 %
Calcium 2.8 %
Magnesium (water insoluble) 0.5 %
Sulfur 2 %
Boron 002 %
Copper 005 %

Environmental Engineers/Cansubianu
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fron 05 %

Manganese 005 %
Zinc 005 %
25 MULCH
A. Bark Mulch. Mulch shall be shredded pine bark mulch aged a minimum

of six (6) months and not longer than two years. The mulch shall be dark
brown in color, free of dirt, extraneous materials and pieces of wood
thicker than one-guarter inch (1/4"). Mulch must be free of stringy
material or chunks over three inches (3") in size and shall not contain, in
the judgment of the Landscape Architect, an excess of fine particles.
Submit sample for the Landscape Architect's approval.

26 WATER

A. The Contractor shall be responsible to furnish his own supply of water to
the site at no extra cost to the Owner in accordance with Section 029820.
All work injured or damaged due to the lack of water, or the use of too
much water, shall be the Contractor's responsibility to correct. Water
shall be free from impurities injurious to vegetation.

2.7 ANTIDESICCANTS

A. Antidesiccants shall be emulsions or other materials which will provide a
protective film over plant surfaces permeable enough to permit
transpiration and specifically manufactured for that purpose.
Manufacturer of antidesiccant shall be subject to the Landscape
Architect's approval and shall be used only after approval by the
Landscape Architect. Antidesiccant shall be delivered in containers of the
manufacturer and shall be mixed according to the manufacturers
instructions.

30 EXECUTION

3.1 PLANTING

A. Furnishing and planting of any plant material includes the digging of the
holes for individual plants and loca!l excavation required for planting beds,
provision of planting soil mix, furnishing the plants of specified size with
roots in the specified manner, the labor of planting, fertilizing, mulching,
and maintenance.

Environmeowml Eagincers/Consultanu
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October 15

F.

Contractor shali strictly adhere to the limits of motorizad vehicular access
as shown on the plans. including allowable limits of machine excavation
of plant beds. All work outside the limits of motorized vehicuiar access
shall be done by hand or other approved methods.

The placing of topsoil and loam shall be completed in accordance with
Section 0292, prior to beginning the planting operation

The Contractor shall locate plant material sources and ensure that plants
are shipped in timely fashion for installation. It shall be the Contractor's
responsibility to locate and install plant material in its proper season for
planting. No "Fall Hazard" or “Spring Only” plant material shall be planted

in the fall.

Seasons for Planting:

Spring: Deciduous materials - March 21 through May 15
Evergreen materials - April 15 through June

Fall: Deciduous materials - October 1 through December 1
Evergreen materials - August 15 through

Plant Material Inspection:

1 At least one month prior to the expected planting date, the
Contractor shall request that the Landscape Architect or his
representative select and tag stock to be planted under this
Section, at the source Nursery. The Contractor shall pay for the
transportation, subsistence and overnight accommodations, if
necessary, for the Landscape Architect during the period of time
required to select and tag the plant material.

2. The Contractor shall be responsible to certify the availability of
required plants in specified sizes from his sources of supply prior
to requesting the Landscape Architect to make plant source
inspections. In the event that plants at the inspection iocation are
found to be unavailable or of insufficient size, the Contractor shall
be liable to reimburse the Owner for all costs of the Landscape
Architect's hourly services which are incurred during unproductive

inspection trips.

3 Uniless specifically designated otherwise, the Contractor or his
representative shall accompany the Landscape Architect on all
plant material selection field trips.

4. All plants for the project shall be individually tagged for approval
with the Landscape Architect's Representative's seals, and no
plants shall be accepted for delivery to the site without such seals.
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5. Inspection and approval of plants at the source shall not impair the
right of subsequent inspection and rejection upon delivery to the
site. or during the progress of the work; if the Landscape Architect
finds that plants have declined noticeably due to handling abuse,
lack of maintenance, or other causes. Cost of replacements, as
required, shall be borne by the Contractor.

G. Planting:

1. Locations for all plants and outlines for planting areas shall be
staked on the ground by the Contractor for approval by the
Landscape Architect before any plant pits or plant beds are dug.

2. Shrub planting beds for mass planting of shrubs shall be
excavated and backfilied with ptanting soil mix to a minimum
uniform depth of twenty-four inches (24") below final grade, or as
shown on the Drawings.

3. Loam and organic material for planting soil mix for planting beds
shall be thoroughly premixed in the proportions of one (1) part of
peat moss with two (2) parts on-site topsoil if available from the
immediate area and three (3) parts of approved loam or approved
topsoil from stockpiles. Maintain at ail times during the planting
operations one or more stockpiles of approved quality planting soil
mix.

4. All plant roots and earth balls must be damp and thoroughly
protected from sun and wind from the beginning of the digging
operation, durng transportation and on the ground until the final
planting. Shrubs shall be planted in the center of the holes and at
the same depth as they previously grew. Before the final layer of
backfilling, remove burlap, rope, wires, etc. from the upper third of
the root balls. Do not pull burtap out from the sides or under root
balls. Planting soil mix shall be backfilled in layers of not more
than six inches (6") and each layer watered sufficiently to settle
before the next layer is put in place. Enough planting soil mix
shall be used to bring the surface to finished grade when setftled.
A saucer shall be formed around each plant at a depth of four
inches (4") for shrubs.

H. Fertilizer

1. Fertilizer tablets shall be added after the plant has been placed in
the hole. Install fertilizer tablets at a depth of 6to 8 inches equally
spaced around the plant as it is being backfilled. Tablets shall be
placed approximately one inch away from the plant roots or plant
ball. Do not place tablets in the bottom of the hole.
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2. Tablets shall be applied according to plant size. The application
rates for fertilizer tablets shall be as foliows:

Type of Plant Fertilizer Rate

Shrubs One tablet for each 12 inches of height or
spread

Application for container plants shall be as follows:

Shrubs/Perennials

Container Size Tablets per Plant

1 Gallon 1

2 Galion 1-2

3-5 Gallon 2-3

5-7 Galion 3-5

7-15 Gallon 5-15

[ All ptants shall be watered immediately following planting and thereafter
shall be inspected frequently for watering needs and watered, as
required, to provide adeguate moisture in the planting pit.

J Mulch material shall be placed over entire area of mass planting beds
except as noted below. Muich shall be three inches (3") deep for shrub
beds. No muich shall be applied prior to the first watering of plant
materials.

K. Pruning:

1. Each plant shall be pruned in accordance with the workmanship

requirements of "Pruning Standards" to preserve the natural
character of the plant.

Environmenn! Enginesr/Consutanu
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L. Antidesiccant shall be applied to all piants before digging at the nursery
and/or as directed by the Landscape Architect once the plants have been

delivered to the site.

M. if planting is done after lawn preparation or installation, proper protection
of lawn areas shall be provided and any damage resulting from planting
operations shall be repaired immediately at no cost to the Owner.

N. In the event that rock or underground construction work or obstructions
are encountered in any plant pit or bed excavation work to be done under
this Contract, altemate iocations may be selected by the Landscape

Architect.

0. Absolutely no debris may be left on the site. Excavated material shall be
removed as directed. Repair any damage to site or structures to restore
them to their original condition as directed by the Landscape Architect, at
no cost to the Owner.

3.2 MAINTENANCE

A. Following completion of all plant material installation, the Contractor shall
request the Landscape Architect in writing for a formal inspection of the
planting work If plant materials and workmanship are acceptable, written
notice will be given by the Landscape Architect to the Contractor stating
that the work has received provisional acceptance, subject to
maintenance requirements noted herein, and that the guarantee period
has commenced from the date of provisional acceptance.

B. if a number of plants are sickly or dead at the time of inspection, or if in
the Landscape Architect's opinion, workmanship is unacceptable, written
notice will be given by the Landscape Architect to the Contractor in the
form of a punch list, which itemizes necessary planting replacements
and/or other deficiencies to be remedied. Al dead and unsatisfactory
plants shall be removed promptly from the project. Replacements shall
conform in all respects to the Specifications for new plants and shall be
planted in the same manner.

C. Maintenance shall begin immediately after each plant is planted and shall
continue for a minimum of one year following provisional acceptance of all
planting installations. All additional conditions required to promote healthy
growth of the installed plant material, whether specified or not, are the
responsibility of the Contractor and no additional compensation will be
allowed. Successful compietion of contract requirements shall be based
only on healthy, vital, and measurable plant growth.

D. Maintenance shall consist of keeping the plants in a healthy growing
condition and shall include but is not limited to watering, weeding,

Eovironmentel Engineern/Consuitanus
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3.3

3.4

cultivating, re-mulching, removal of dead material, resetting plants ic
proper grades or upright position, and maintaining the planting saucer.

1. Plants shall be inspected for watering needs at least twice each
week during the growing season and watered as necessary to

promote plant growth and vitality

2. Mulched planting beds shall be kept free of weeds, and muich
shall be replaced as required to maintain the specified layer of
muich. Beds and individual pits shall be neat in appearance and

maintained to the designed layout.

3. Plants that die or show obvious decline, loss of 25% of healthy
growth during the maintenance or guarantee period, shall be
removed and replaced at once, unliess designated otherwise by

the Landscape Architect.

4. Spraying for both insect pests and diseases shall be included
during the maintenance period as required and as directed.

During the maintenance period, any decline in the condition of plantings
shall require the Contractor to take immediate action to identify potential
problems and undertake corrective measures. If required, the Contractor
shall engage professional arborists and/or horticulturalists to inspect plant
materials and to identify problems and recommend corrective procedures.

GUARANTEE

A.

Plants shall be guaranteed for a period of one (1) year after provisional
acceptance and shall be alive and in satisfactory growth at the end of the

guarantee period.

At the end of the guarantee period, a final inspection will be held to
determine whether any plant material replacements are required. Each
ptant shall show at least 75% healthy growth and shall have the natural
character of the plant of its species as determined by the Landscape
Architect. Plants found unacceptable shall be removed promptly from the
site and replaced during the normal planting season, until the plants live
through one year. A final inspection for acceptance will be made after the
replacement plantings have lived through one (1) year.

All replacements shall be plants of the same kind and size specified in the
PLANT LIST. The cost shall be borne by the Contractor, in all cases.
Under no circumstance shall the Contractor be relieved of his
responsibility to replace plants due to unforeseen conditions.

ACCEPTANCE
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A. Following a minimum one (1) year maintenance period (coincidental with
the one year guarantee period) after provisional acceptance, the
Contractor shall request the Landscape Architect in writing for a formal

inspection of the planting work.

B. If plant materials and workmanship are acceptable at the end of the
maintenance/guarantee period, written notice will be given to the
Contractor stating that the work has received final acceptance.

Final acceptance of the planting work shall be established by the
Landscape Architect in writing, foliowing the completion of all
maintenance work and guarantee requirements as specified herein, and
following the correction of all punch list deficiencies by the Contractor.

(END OF SECTION)

Envuoamenual Engincen/Copsuluanu
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SECTION 02890 - MISCELLANEOUS WORK AND CLEANUP

1.0 GENERAL

1.1

1.3

Scope of Work

Furnish all labor, materials, equipment and incidentals necessary to compleie the
work under this section that includes operations which cannot be specified in detall
as separate items, but can be sufficiently described as to the kind and extent of work

A.

involved.
B. The work of this section includes, but is not limited to the following:

1. Cleaning Up
2. Incidental Work

Cleaning Up

The Contractor shall remove all construction material, excess excavation, buiidings,
equipment or other debris remaining on the job as a result of construction operations
and shall render the site of the work in a neat and orderly condition.

A

Incidental Work

A. Do all incidental work not otherwise specified but obviously necessary to the proper
completion of the Contract as specified and as shown on the Drawings .
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SECTION 03300 - CONCRETE

1.0 GENERAL

1.1

1.2

1.3

1.4

Related Documents:

A All of the Contract Documents (including General and Supplementary Conditions and

Division 1 General Requirements) apply to the work of this section.

Description of Work

A The work of this section includes all cast-in-place concrete required for the project

including but not limited to concrete, footings, bases, equipment pads, conduit
enciosures, and other miscellaneous concrete work.

Related Work Specified Eisewhere

A.

Carefully examine al! of the Contract Documents for requirements which affect the
work of this section.

Carefully review all of the Contract Documents for inserts, conduits, sieeves, anchors
and all other items which must be cast into concrete construction.

ltemns needed to be embedded in concrete work are not described in detail and must
be determined through careful coordination of all subcontractors and buiiding trades:

Quality Assurance

A. Testing Agency: The Owner may provide the services of an independent testing

agency acceptable to the Engineer, to test and evaluate materials, and to certify the
work of this section.

Certificates signed by the concrete producer may be submitted by the Contractor
instead of material testing when acceptable to the Engineer.

Quality Control: The Contractor shall perform testing and sampling during concrete
work as follows:

1. Sample Concrete in Compliance with ASTM C172.

2. iMake one slump test in compliance with ASTM C143 for @ach load at discharge
from truck.

3 Make one air content test in compliance with ASTM D173 for each set of
compressive strength specimens.

4 Make one set of compressive strength tests in compliance with ASTM C39 for
each fifty (50) cubic yards of concrete or fraction thereof. Test one specimen at
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seven (7) days. one specimen at twenty-eight (28) days and retain one specime;.
for future testing If needed

C  Reference Standards: Strictly comply with the foliowing referenced standards.
1. ACI 318 Building Code Reguirements for Reinforced Concrete.
2. ACI 301 Specifications for Structural Concrete and Buildings.
3. ACI614 Recommended Practice for Measuring, Mixing and Placing Concrete
4. ACI 306 Recommends Practice for Cold Weather Concreting.
5. ACI 347 Recommended Practice for Concrete Formwork.
€. ACI 315 Recommended Practice for Detailing Reinforced Concrete Structures.
7. ACI 302 Recommended Practice for Concrete Floor and Slab Construction.
8. CRSI Reinforced Concrete - A Manual of Standard Practice.
8. CRSI Recommended Practice for Placing Reinforcing Bars.
10. CRSI Recommended Practice for Placing Bar Supports.

1.5 Mix Design

A. Mix Design: Mixes shall be proportioned in compliance with ACI 301. Provide
concrete of a consistency which will work easily into corners and around
reinforcement with a method of placement used which will not cause segregation of
the mix or allow excess free water to collect on the surface. The Contractor shall

- provide concrete having the following characteristics:
1. Compressive Strength: 3000 psi at twenty-eight (28) days minimum.

2. Slump: Three (3) to four (4) inches.

3. Entrained Air Content: 4% to 6% for concrete exposed to freezing and 2% to 4%
for all other.

4. Maximum Aggregate Size: 3/4".

5. Minimum Cement Content: 5.5 sacks of cement per cubic yard of concrete.

B. Mix Design Revisions: When necessary because of job conditions, weather, test
results or other reasonable circumstances, mix design may be adjusted if submitted

to and accepted by the Engineer in advance of use.
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1.8 Submittals

A Product Data: The Contractor shall submit manufacturer's product data installation
instructions. Use limitations and recommendations for each proprietary material
used and for all other materials as requested by the Engineer and provide
certifications stating that materials comply with requirements.

B. Shop Drawings: The Contractor shall provide:

1. Shop drawings for fabrication, installation and erection of steel reinforcing.

2. Sufficient information and detail so that reinforcing can be placed without the use
of the Contract Drawings.

3. |nformation on the number of pieces, sizes, grade of steel, accessories, and all
other information needed for fabrication and placement.

4. Drawings showing coordination of reinforcing with all items which are to be embedded
into concrete construction.
C. Mix Designs: The Contractor shall submit written reports for each proposed mix
design at least fifteen (15) working days in advance of the start of work, Including
specific information on quantities of admixtures and water use.

D. Test Reports: The Contractor shall submit certified reports for required tests within
forty-eight (48) hours after tests are made. Three copies each shall be provided to

the engineer, contractor, and the concrete producer.

E. Day Slips: The Contractor shall provide concrete delivery slips showing job name
and location, date and tirme of delivery, quantity of concrete, quality and type of
concrete admixtures, and all other relevant information. Slips shall be submitted at

the end of each week.

1.7  Project Conditions

A. Weather: The Contractor shall protect concrete from damage and reduced strength
or performance due to weather conditions during mixing, placing and curing.

B. Cold Weather: Unless special precautions are taken to protect concrete, the
Contractor shall not work when temperatures are below 40 degrees F or when
temperatures are expected to fall below 40 degrees F within seventy-two (72) hours

after placing concrete. The Contractor shall:

1. Comply with ACI 308 in cold weather.

2 Maintain concrete temperature of at least 60 degrees F. Reinforcement, forms
and ground in contact with concrete shall be free of frost.

Environmesm! Enpincers/Cozsuliany
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3 Keep concrete and formwork at least 50 degrees F for at least ninety-six (95
hours after piacing concrete.

The use of calcium chioride in any form is not permitted.

C Hot Weather: Concrete, when deposited, shall be less than 80 degrees F. The

Contractor shall coof the mix in a manner acceptable to the Engineer if the concreie
temperature is higher and comply with ACI 305 in hot weather.

2.0 PRODUCTS

2.1

Materials and Products

A.

Portland Cement. ASTM C150 type as required. Use only one brand of cement
throughout the project.

Temperature of cement shall not exceed 140 degrees F when delivered to batching
plant.

Aggregates: ASTM C33. Fine aggregate shall be graded from one-quarter (1/4)
inch to fines and course aggregate from one-quarter (1/4) inch to size specified.

Water: Potable free from all impurities which are detrimental to concrete.

Air-Entraining Admixture: ASTM C260; use only admixtures which have been
accepted in mix designs and provide one of the following products:

1. W.R. Grace, Darex AEA
2. Master Builders, MBVR

3 Sika Chemical. Sika AER

Water-Reducing Aamixture: ASTM C494: use only admixtures which have been
accepted in mix designs and one of the following products:

1. W.R. Grace, WRDA
2. Master Builders, Pozzolith

3. Sika Chemical, Plastocrete

Reinforcing Bars: ASTM A615. Grade 60. New, deformed unless indicated
otherwise. Tag and identify reinforcing with waterproof marks for checking, sorting,

and piacing.
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G. Welded Wire Fabric.: ASTMA185. New, rectangular Tag and identify reinforcing
with waterproof marks for checking, sorting, and placing.

H Formwork: The type of forms used shall be at the discretion of the Contractor but
shall be suitable to provide straight, flat, accurately aligned surfaces within specified
tolerances Where exposed to view in the finished work, formwork shall be new and

capable of providing exposed surface as specified.

Ready-Mix Concrete: Shall comply with ASTM C94, except where more restrictive
requirements are specified in this section. The batch plant shall be certified in
compliance with National Ready-Mixed Concrete Association standards.

J Tie Wire: 16 gage minimum, galvanized steel wire complying with ASTM A82.

K Form Release Coating: The Contractor shall provide a non-staining release coating
which does not leave a residue on the finished concrete which would impair later
bonding to concrete surfaces. Provide one of the following products:

1 Nox-Crete Form Coating. Nox-Crete Company

2 Arcal-80. Arcal Chemical Company

3. Synthex. Industrial Synthetics Company

L. Grout: Provide non-shrink, 5000 psi minimum grout. Provide one of the following
products:

1 U.S.Grout Corporation. Five Star Grout
5 Sonneborne. Sonogrout
3. Master Builders. Embeco

4. Upcon. High Fiow

3.0 EXECUTION

31 inspection

A The installer/Erector shail examine substrates supports and conditions under which
this work is to be performed and notify the Contractor in writing of conditions
detrimental to the proper completion of the work. Do not proceed with work until
unsatisfactory conditions are corrected. Beginning work means Installer accepts

substrates and conditions.

3.2 Formwork

‘ Environmeamal Engineers/Consuitanu
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3.3

3.4

Securely construct and brace formwork to provide concrete members and struciuras
of sizes, shapes, elevations, profiles, alignments and positions indicated within

specified tolerances.

Provide openings and sleeves in formwork to accommodate work of other trades
Coordinate instaliation to ensure correct sizes and locations.

Clean and adjust forms immediately prior to placing concrete. Apply form release
agent to ard form removal before placing reinforcing steel.

Remove standing water from formwork before placing concrete. Except in freezing
weather, wet soil bearing immediately before placing concrete but do not soften

beanng surfaces.

Reinforcement

A

B.

Place and tie reinforcing in position and secure against displacement. Tie all splices
and at least 25% of all intersections but in no case tie less than necessary to

maintain secure position.

Except as indicated otherwise, lap splices at least forty (40) bar diameters. Stagger
splices in adjacent bars. Maintain clear spacing between paralle! bars at least the
greatest of the following: one and one-half (1 1/2) inches the maximum aggregate

size, or two (2) times the bar diameter

1. Provide chairs, bolsters, spacers and hangers as needed to maintain at least
minimum concrete coverage over steel. Provide plastic-tipped accessories
where finished work will be exposed to view. Tum tie wire back into center of

form to avoid exposed wire.

Do not rebend or rework steel reinforcing at the site.

Joints

A.

At locations indicated or accepted by the Engineer, provide construction isolfation,
contraction, and control joints as needed to control cracking and/or differential
seftlement. Provide shear transfer dowels and galvanized steel keyway sections at

construction and control joints.

Embedded Work

A,

The Contractor shall build into work all items indicated and required to be embedded
into cast-in-place concrete and accurately place embedded items using templates
and setting diagrams provided with embedded items by other trades.

The Contractor shall not embed any wood into concrete.
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3.6

3.7

3.8

C.

The Contractor shall pay for all cutting, patching and remedial work necessary
because of failure to properly place and coordinate embedded items.

Concrete Mixing, Transport and Placement

A.

Ready-mixed concrete from plant shall be dispatched at intervals not exceeding 30
minutes. Keep drums in constant rotation during transportation and delivery. Water
shall not be added during transit nor at the job site without the written permission of

the Engineer.

The Contractor shall provide at ieast seventy-two (72) hours advance notice to the
Engineer before placing any concrete. Obtain Engineer's approval of soil bearings for

footing and stabs before placing concrete.

Concrete shall be placed continuously and in compliance with ACI, except where
more restrictive requirements are specified. Place concrete within ninety (20)
minutes after the cement has been mixed with the aggregate or within forty-five (45)
minutes after the addition of water and admixtures. The Contractor shall:

1 Avoid excessive handling and flowing of concrete. Avoid segregation of the mix.

2 Not drop concrete "freefall" for more than six (6) feet without the use of elephant
trunks.

pPumping of concrete will be permitted only if the Contractor provides full-time
independent inspection and testing acceptable to the Engineer and the cost of this
special inspection and testing is included in the base Contract Price.

The Contractor shall consolidate concrete with electric/mechanical vibrating
equipment acceptabie to the Engineer to eliminate honeycombs and air pockets and
to ensure full coverage of reinforcing steel. Avoid over vibration and do not use

vibrators to move concrete within forms.

Finishes

A Surfaces Exposed in the Finished Work. Contractor shall:

1 Provide smooth uniform surfaces that appear monolithic.

2 Remove fins and projections.

3 Fill and patch voids with fine concrete grout. Rub entire surface with burlap bags
and neat cement paste or other acceptable technique to create a fine textured,

uniform "plaster-like" surface.

Curing
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A. Curnng shall begin immediately after placement and preliminary finishing Keep
concrete continuously moist for at least 7 days after placement.

B. Slabs shall be cured with use of membrane forming curing compound applied in strict
compliance with manufacturer's instructions and recommendations. Protect frash
concrete surfaces from drying winds, rain soiling, and damage with plastic fitm

sheeting as needed.

3.8 Tolerances

A. The following allowable installed tolerances are allowable variations from locations
and dimensions indicated by the Contract Document and shall not be added to
allowable tolerances indicated for other work:

1. Allowable Variation for Plumb. Level and Line + 1/8 in 10'0"

2. Allowable Variation from True Wall Thickness + 1/4"

3. Allowable Variation from True Plane of Adjacent Surfaces + 1/8" before finishing;
after finishing joints shall be flush and invisible.

(END OF SECTION)

Environmenm Engineers/Consulant
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SECTION 11305 - SUBMERSIBLE PUMP STATIONS

1.0 GENERAL

1.1 Scope of Work

A,

Pump Stations shall consist of the furnishing of all equipment, tabor, tools and
machinery for the construction of a complete and operational submersible pump
stations with all necessary fittings and appurtenances as shown on the Drawings,
Pump Station Equipment Matrix and specified herein. Pump stations shall include
pumping equipment, piping, valves, tanks, access materials, electrical equipment,
instrumentation, control cabinet, all excavation refill and rest oration and all
appurtenant work within the pump station site as shown on the drawings.

1.2 Work Specified Elsewhere

m o o W »

m

G.

Site work is specified in Division 2.

Concrete cast-in-place is specified in Section 03300.

Precast concrete is specified in Section 02601, and Section 03300.
Structural steel and miscellaneous metals are specified in Division 8.
Wood screening fence is specified in Section 02825,

Generator is specified in Section 16000.

Electrical work is specified in Section 16000.

2.0 MATERIALS

2 1. The Contractor shall furnish, install and make operational the following two Submersible
Pumping Stations as specified herein and as shown on the Contract Drawings. Pump

data is provided on the Pump Station detail sheets.

> 2 The Contractor shall furnish the following materials as specified in this or other
sections of this Specification.

1 Circuit breaker panelboard, electric meter base, control cabinet, piping, wiring
fasteners, alarm terminal strip and housing, and all else necessary for complete

installation.

2. Contro! panel, pump controls, alarm contacts and wiring, and panelboard for the
pump station installation shall be housed in a free-standing, rain-tight, pad-

mounted cabinet.
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99

Eiectric meter base shall meet local electric company requirements for a8 vandai
resistant meter '

Manufacturer's Responsibilities

A

The Contractor shall be responsible for obtaining the following services. tests ang
information from the manufacturer of the equipment.

Operational Test

1.

The pumps, motors, and controls shall be given an operational test in
accordance with the standards of the Hydraulic Institute. Recordings of the test
shall substantiate the correct performance of the equipment at the design head,
capacity, suction lift, speed and horsepower as herein specified.

The Engineer and his representative shall withess the operational test at the
manufacturer's facility or other location designated by the manufacturer.

Pump Chamber Test

1.

2.

The pump chamber shall be tested for structural strength and watertight integrity
predicated on depth of setting by subjecting the chamber tc a minimum vacuum
test of fifteen (15) inches or more of mercury for thirty (30) minutes.

Alternative testing shall be an exfiltration test as specified in Section 02601

Support Literature

1

The manufacturer of the pumnp station shall be responsible for delivery to the
Engineer of six (6) copies of the support literature required herein.

Shop Drawings: Six (6) sets of shop drawings including manufacturer's data
sheets, showing illustrated cuts of the item(s) to be furnished, scale details,
sizes, dimensions, capacities, performance characteristics, wiring diagrams,
controls, and other pertinent information shall be submitted to the Engineer for
review and approval. If more than one size or type is shown, indicate clearly

intended item(s).

Installation Instructions: Installation of the pump station and related
appurtenances shall be performed in accordance with written instructions by the

manufacturer.

Operation and Maintenance Instructions: The pump station manufacturer shall
be responsible for supplying six (6) sets of written instructions, which shall be
sufficiently comprehensive to enable the operator to operate and maintain the
pump station and all equipment supplied by the station manufacturer. Said
instructions shall assume that the operator is familiar with pumps, motors, piping,
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and valves but that he has not previously operated and/or maintained the exact
equipment supplied.

5 These instructions shall be prepared as a systems manual applicable solely to
the pump station and equipment supplied by the manufacturer to these
specifications, and shall include those devices and equipment for which the
station manufacturer has made mounting or other provisions, but which he has
not supplied, may be excluded from these instructions. These instructions shall

include, but not be limited to, the following:

a.

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

Instructions for operation of the pump station in all intended modes of
operation.

instructions for all adjustments which must be performed at initial startup of
the pump station, adjustments which must be performed after the
replacement of leve! control system components, and adjustments which
must be performed in the course of preventive maintenance as specified by

the manufacturer.

Instructions for the adjustment, calibration, and testing of selected electronic
components or assemblies, normally considered replaceable by the
manufacturer, whose performance is not ascertainable by visual inspection.

Service instructions for major components not manufactured by the pump
station manufacturer but which are supplied by him in accordance with these
specifications. The incorporation of literature produced by the actual
component manufacturer shall be acceptable.

Electrical schematic diagram of the pump station as supplied, prepared in
accordance with NMTBA and JIC standards. Schematics shall show, to the
extent of authorized repair, pump motor branch, control, and alarm system
circuits, and interconnections among these circuits. Wire numbers shall be
shown on the schematic. Schematic diagrams for electronic equipment, the
detail parts of which are normally repairable by the station operator, need not
be included, and shall not be substituted for an overall schematic diagram.
Partial schematics, block diagrams, and simplified schematics shall not be
provided in lieu of an overall schematic diagram.

Layout drawing of the pump station as supplied, prepared in accordance with
good commercial practice, showing the locations of all pumps, motors, valves

and piping.
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2.4 General

Operation and maintenance instructions which are limited tc a collection of
component manufacturer literature without overall pump station instructions

shall not be acceptable.

Operation and maintenance instructions shall be specific to the equipment
supplied in accordance with these specifications.

Instruction manuals applicable to many different configurations and pump
stations, and which require the operator to selectively read portions of the

instructions, shall not be acceptabie.

A. Pump station shall be a complete duplex unit and shall inciude two sewage pumps.
mercury switch level controls, discharge piping, discharge elbow, guide rails and
supports, and lifting ropes. Pumping equipment shall be instalied in a precast
reinforced concrete cylinder wet well and valve pit, each with a concrete cover and
an access cover. Installation and location shall be as shown on the contract

drawings

2.5 Pumps

A. Furnish and install dual seal submersible grinder pumps, as shown on the drawings.
All pumps shall be Series 1GAB1H1GD Submersible Grinder Pumps. as

manufactured by Goulds Pumps.

B. Pump Design

1.

Each pump shall have a capacity, total dynamic head (TDH), horsepower,
and electrical requirements, as shown on the pump station drawing in the
contract drawings. Pumps shall be capable of handling, and specifically
designed for, raw sewage. The pump(s) shall be automatically connected to
the discharge piping when lowered into pface on the guide rail system,
requiring fasteners, handling or seals to effect sealing to the discharge

connection.

Pumps shall have 2" NPT vertical discharge. The pump shall be capable of
grinding domestic and commercial raw sewage containing small quantities of
plastic, rubber, cloth, paper and non-abrasive solids.

C. Pump Construction

1.

Major pump components shall be of grey cast iron, ASTM A48, Class 35B,
with smooth surfaces devoid of blow holes or other irregularities. All exposed
nuts or bolts shall be AlSI type 304 stainless steel or brass construction. All
metal surfaces coming into contact with the pumpage, other than stainless
steel or brass, shall be protected by a factory applied spray coating of acrylic
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dispersion zinc phosphate primer with a polyester resin paint finish on the
exterior of the pump.

2. Sealing design shall incorporate metal-to-metal contact between machined
surfaces. Critical mating surfaces where watertight sealing is required shall
be machined and fitted with Nitrile or Vitron rubber O-rings. Fittings will be the
result of controlled compression of rubber O-rings in two planes and O-ring
contact of four sides without the requirement of a specific torque limit.

3. Rectangular cross sectioned gaskets requiring specific torque limits to
achieve compression shall not be considered as adequate or equal. No
secondary sealing compounds, elliptical O-rings, grease or other devices

shall be used.

D. Volute

1. Pump volute shall be of grey cast iron, Class 35B, non-concentric design with
smooth passages large enough to pass any media that may enter the
impeller. Minimum inlet and discharge size shall be as specified.

E. impeller

1. The impellers shall be of grey cast iron, Class 358, dynamically balanced,
single shrouded design having a long throughlet without acute turns. The
impellers shall be capable of handling fine siurry from the special cutters.
Impellers shall be taper collet fitted and retained with an allen head bolt. All
impeliers shall be coated with an acrylic dispersion zinc phosphate primer.

F. Grinder Assembly

1. The pump shall contain special cutters to reduce sewage to a fine slurry. The
stationary cutter shall be constructed of hardened 316L stainless steel. The
rotary cutter shall be constructed of chrome-alloyed cast iron. The cutter
materials shall provide corrosion and abrasion resistance.

G. Motor

1. The pump motor shall be induction type with a squirrel cage rotor, shell type
design, housed in an air filled, watertight chamber, NEMA B type. The stator
shall be dipped and baked three times in Class F varnish and shall be heat-
shrink fitted into stator housing. The use of bolts, pins or other fastening
devices requiring penetration of the stator housing is not acceptable. The
motor shall be designed for continuous duty handling pumped media of 104 °
F (40° C) and capable of up to 15 evenly spaced starts per hour. The rotor
bars and short circuit rings shall be made of cast aluminum. Thermal
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switches set to open at 260° F (125° C) shall be embedded in the stator lead
coils to monttor the temperature of each phase winding. These thermal
switches shall be used in conjunction with and supplemental to external
motor overload protection and shall be connected to the control panel The
motor and pump shall be designed and manufactured by the same source

2. The motor shall have a voltage tolerance of plus or minus 10%. The motor
shall be designed for operation up to 104° F (40° C) ambient and with a
temperature rise not to exceed 176° F (B0° C).

H. Bearings

1. The pump shaft shall rotate on two bearings. Motor bearings shall be
permanently grease lubricated. The upper bearing shall be a single deep
groove ball bearing. The lower bearing shall be a two row angular bearing to
compensate for axial thrust and radial forces. Sleeve or single row lower

bearings are not acceptable.

. Cooling Systems

1. Motors are sufficiently cooled by the surrounding environment or pumped
media. A water jacket is not required.

J. Pump Shaft

1. The pump and motor shaft shall be the same unit. The pump shaft is an
extension of the motor shaft. The shaft shall be AlSI type 420 stainiess steel,

2. The use of type 420 stainless steel shaft sieeves and shaft material of lower
quality than 420 stainless steel shall not be allowed or considered equal. This
is because a shaft sleeve only protects the shaft around the lower mechanical

seal and in the oil housing and above.

K. Mechanical Seal

1. Each pump shall be provided with a tandem mechanical shaft sieeve
consisting of two totally independent seal assemblies. The seals shall operate
in a lubricated reservoir that hyrodynamically lubricates the lapped seal faces
at a constant rate. The lower, primary seal unit, located between the pump
and lubricant chamber, shall contain one stationary and one positively driven
rotating ceramic ring. Seal lubricants shall be FDA approved, non-toxic. The
upper, secondary seal unit, located between the lubricating chamber and the
motor housing, shall contain one stationary hard faced steel ring and one
positively driven rotating hard face steel ring. Refer to nomenclature page for
specific seal materials. Each seal interface shall be held in contact by its own
spring system. The seals shall require neither maintenance nor adjustment
nor depend on direction of rotation for sealing. The pasition of both

Env } Engincers/Consultany
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mechanical seals shall depend on the shaft. Mounting of the lower
mechanical seal on the impeller hub will not be acceptable.

2. The following seal types shall be considered acceptable nor equal to the dual
independent seal specified: shaft seals without positively driven rotating
members, or conventional double mechanical seals containing either a
common or singie or double spring acting between the upper and lower seal
faces. Cartridge type systems will not be acceptable. No system requiring a
pressure differential to offset pressure and to effect sealing shall be used.

3. Each pump shall be providing with a lubricant chamber for the shaft sealing
system. The lubricant chamber shall be designed to prevent overfilling and to
provide lubricant expansion capacity. The drain and inspection plug, with
positive anti-leak seal shall be easily accessible from the outside. The seal
system shall not rely upon the pumped media for lubrication.

. Cable Entry Seal

1. The cable entry seal design shall preclude specific torque requirements to
insure a watertight and submersibie seal. The cable entry shall consist of a
single cyiindrical elastomer grommet, flanked by washers, all having a close
tolerance fit against the cable outside diameter and the entry inside diameter
and compressed by the body containing a strain relief function, separate from
the function of sealing the cable. The assembly shall provide ease of
changing the cabie when necessary using the same entry seal. Epoxies,
silicones or other secondary sealing systems shall not be considered

acceptable.

M. Power Cable

1. Lifting rope shall be 3/8"; polypropylene rated a minimum 200 pound working
strength. Lifting ropes shall be attached to the pump with cormrosion proof
hardware. Loose end of rope shall terminate with stainless stee! clip for
attaching to 34" opening eyebolt. Rope shall be tied to provide 6-inch
diameter lifting loops at 3-foot intervals.

2. The power cable shall be sized according to NEC and ICEA standard and
shall be sufficient length to reach the junction box without the need of any
splices. The outer jacket of the cable shall be oil resistant chloroprene rubber.
The motor and cable shall be capable of continuous submergence
underwater without loss of watertight integrity to a depth of 65 feet. The motor
horsepower shall be adequate so that the pump is non-overioading
throughout the entire pump performance curve from shut-off through run-out.

N. Protection

Enviroomeoul Enginecrs/Consutanu
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1. All stators shall incorporate thermal switches in series to monitor the
temperature of each phase winding. At 260° F (125° C) the thermal switchas
shall open, stop the motor and activate the alamm.

2. Aleakage sensor shall detect water in the stator chamber When activated.
the FLS, when connected to a Mini CAS, will send an alarm and. If desired

stop the motor.

3. The thermal switches and FLS shall be connected to a Mini CAS (Contro! and
Status) monitoring unit. The Mini CAS is designed to be mounted in any
control panel. Use of voltage sensitive solid state sensors and trip
temperature above 260° F (125° C) shall not be allowed.

2.6 Guide Rails

A

Pump guide rails and lifting chain shall be gaivanized steel of the size required by the
manufacturer for proper placement and removal of the pumps.

2.7 Wet Well and Valve Chamber

A

The pump station wetwell and valve chamber shall be a precast concrete tank of the
dimensions shown on the Drawings meeting all requirements of Sectior: 03300,

The Contractor shall core drill holes in the walls of pump chamber and valve pit of a
diameter and a sufficient quantity to allow completion of the installation. Such holes
shali be provided for electrical, controls, wiring, pump discharge line and inlet gipe.
After drilling the holes, the appropriate sleeves, conduits and piping shall be sealed
into place by methods specified in Section 03300.

2.8 Access Cover

Access cover shall be type J-AL H20 as manufactured by the Bilco Company, or

A.
equal, Installation shall be in accordance with manufacturer's recommendations.

B. Cover shall be supplied with cable hangers and upper guide rail brackets for pump
slide rail system.

C. Access cover drain shall be piped to an adjacent drywell, using 1 %" diameter SCH
80 PVC pipe, as shown on the drawings.

2.9 Pipe
A. Ductile iron and PVC pipe installed in the pump station conform to the requirements

of Section 02616 and Section 02622. All piping in valve pit shall be heat traced for
freeze protection. Heat tracing shall be designed to maintain a minimum fiuid
temperature of 40°F in accordance with manufacturer’'s guidelines. Thermostat and
disconnect switch shall be provided at each structure. Heat tracing shall not contact

any part of the flow meter housing.
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A. All pumping station isolation valves shall be eccentric plug valves as specified herein
and shall be DeZurick of equal. Plug valves shall be of non-lubricated eccentric type
with resilient faced plugs with flanged connections. Port areas of all plug valves shall
be at least 80% of full pipe area. Valve bodies shall be ASTM Al26 Class B cast iron
in compliance with AWWA Standard C504 Section 5.4. All exposed nuts, bolts,
springs, washers, etc. shall be zinc plated or stainiess steel. Resilient plug facings
shall be of neoprene, suitable for use with sewage. All exposed nuts and bolts
threads shall be coated with a lubricant such as “Never SeeZ” or equal. Valves shall
be furnished with corrosion resistant seats and replaceable, sieeve-type bearings.
Valves shall be capable of providing drip-tight shut-off up to the full rating with
pressure in either direction. All wetted parts shall be of materials suitable for
continuous contact with septic tank effluent.

B. Check valves shall be fumished and instalied on pump discharge lines where shown
on the Drawings. Check valves shall be ASTM Al26 Class B cast iron body, with
flanged connections faced and drilled to ANSI BI6. Class 125 standard template,
bronze-fitted with resilient seating, full opening, adjustable weighted iever type with
stainless steel shaft. Check valves shall meet the hydrostatic test requirements of
AWWA C509, Section 5. Valves shall be supplied with a coat of the manufacturer's

standard shop primer.

2.11 Pump Controls

A. A circuit breaker and a magnetic starter with overioad protection shall be provided for
each pump. An alternating relay shall be provided to alternate pumps on each
successive cycle of operation. Starters shall have auxiliary contacts to operate both
pumps on override condition. Adjustable delay circuitry shali be provided to reduce
the starting electrical load should both pumps be called to start. An interlock relay
shall be provided to automatically reconnect the control circuit in case of circuit
breaker trip on one pump. H-O-A switches, run lights and run time meters shall be
included for each pump. Terminal strips shall be provided for connecting pump and
control wires. Additional terminals shall be provided to connect alarm system. A
transformer shall be suppiied to give 24 volt control circuit power. The transformer
shall be sized to meet the requirements of the control circuitry. Pump controls shall
be supplied by the manufacturer of the pumps.

Resin encased float type mercury switches shall be instalied to control pump
operations and alarm signal. Float switches shall be supplied by manufacturer of the
pumps and the pump control system. Support/control wire shall have a heavy
Neoprene jacket. Control wire shall be continuous to the junction box terminal strip
without splicing. One switch shall be for lead pump start, one for low level alarm,
one for pumps stop, and one for lag pump start. A fifth switch shall be provided for

high water alarm.
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Or sump level rise the lower mercury switch shall first be energized, then upper leve!
switch shall next energize and start lead pump. With lead pump operating, sump
level shall lower to low switch turn-off setting and pump shall stop. Alternating relay
shall index on stopping of pump so that lag pump will start on next operation. |f
sump level continues to rise when lead pump is operating, override switch shall
energize and start lag pump. Both lead and lag pump shall operate together untii low
level switch turns off both pumps. If level continues to rise when both pumps are
operating, alarm switch shall energize and signal the high water alarm. If one pump
should fail for any reason, the second pump shall operate on the override control and

the lead pump failure alarm shall signal.

2.12  Pump Control Panel

A. Pump controls shall be housed in a watertight, NEMA 4X enclosed cabinet. The
control panel and all associated monitoring equipment displays shall be housed in
the same cabinet as the electrical supply. The Electrical and Control Cabinet is

specified in Section 16000.
The following components shall be provided in the cabinet:

1. Plastic wireways shall be provided for routing wiring within the cabinet. Wireway
shall be 1-1/2 inch x 1-1/2 inch constructed of high impact extruded vinyl with
open side slots and snap-on cover. Wireway shall be by Taylor Industries. Inc.

Type "OA" or equal.

2. Terminal strips of the solderless box lug type, rated 600 volts, with mounting
tracks, mounting assembly kits, rarking strips, shall be provided as indicated.
The number of terminal strips shall be provided as required to connect all alarm

and control wires terminating in the enclosure. Four spare terminals shail be
provided. Terminal strips, etc. shall be Class 9080, Type K, as manufactured by

Square D Company.
3. Control relays shall be miniature plug-in type with 120 volt coil and three pole
double throw contacts rated not less than 10 amperes, 120 volts. Relays shall be

provided with dust cover enclosure and suitable socket bases with screw type
terminals. Control relays shall be Square D Company Class 8501 Type KP with

Type NR sockets.
4. Timing relays shall be solid state, or delfay type with two pole double throw

contacts rated 10 amperes at 120 volts, 120 volt coil and adjustable timing range
of 1.8to 180 seconds. Timing relays shall be Square D Class 8501, Type J with

type NR socket.

Alarm and control cabinet with all appurtenances shall be assembled and supplied by one
manufacturer, Wincom Corp., or egual.

2.13 Flowmeter
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A An inline electromagnetic flow meter system shall be installed as shown on the plans
and in accordance with the manufacturer’s recommendations.

The flow meter system shall operate on the principle of electromagnetic induction,
with a pulsed DC excitation frequency, and shall produce a signal output that is
directly proportional and linear with the volumetric flow rate of the liquid flowing
through the metering tube.

The metering system shall include a metering sensor tube (Detector Head), a signal
amplifier, and the necessary connecting wiring. The flow meter shall be
manufactured by Badger Meter or approved equal.

B. Metering Tube

1.

The metering tube shall be constructed of 316 Stainless Steel, and rated for a
standard working pressure of 150 PSI (300 PSI when required).

The end connections shall be Carbon Steel flanged, according to ANSI B16.5
Class 150 standards (or ANSI B16.5 Class 300 where applicable).

The insulating liner material shall be made of a hard rubber elastomer suitable for
potable water, in conformance with manufacturer’s recommendation for the
intended service or NSF listed model with PTFE liner material.

The detector head metering tube shall include two self-cleaning measuring
electrodes.

The detector head shall include a third Empty Pipe detection electrode located in
the upper portion of the inside diameter of the flow tube in order to detect an
empty pipe condition, when the flow tube is running partially empty. Empty Pipe
detection that is not activated until 50% of the pipe is empty is not acceptable.

The electrodes material shall be corrosion resistance Alioy C (or 316 Stainless
Steel).
The detector head housing shall be constructed of carbon steel, welded at all

joints, and rated to meet NEMA 4 standards.

in its submersible option, with remote electronics, the detector head housing
shall meet NEMA 6P standards including the junction boX for remote electrical

connections.

When instailed in non-metallic or internally lined piping, the detector head shall
be provided with a pair of stainiess steel corosion resistance grounding rings.

C. Signal Amplifier
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1. The signal amplifier shall be microprocessor based, and shall energize the
detector coils with a digitally controlled pulsed DC, low excitation frequency.

2. The signal amplifier shall feature a precise signal management software o
ensure the capture of up to 42 flow measurement sample points per second. thus
providing an accurate averaging of the process generated signal.

3. The ampilifier shall include a non-volatiie memory chip capable of storing all
programmable data and accumulated totalizer values in the event of a power

interruption.

4. Automatic zero stability, low flow cut-off, empty pipe detection and bi-directional
flow measurement shall be inherent capabilities of the signal amplifier.

5. The amplifier shall include a 4 line, 16 characters, backlit LCD display to display
simultaneously the following values:

Flow Rate in selected unit of measure
Forward flow totalizer in selected unit of measure

Reverse flow totalizer/Externally Reset totalizer in selected unit of measure
Current software revision number/Error or alarm messages.

The display shall be located in the Electrical and Control Cabinet.

6. The signal amplifier shall be provided with all the basic operating functions
already pre-programmed as per customer’s request. No field programming shall
be necessary upon power-up. The ampiifier software shall include the option to
program a customer's selected password for tamper protection.

7. The signal amplifier shall include a three button programming keypad, easily

accessible through front cover for special programming and/or changes. The
programming functions shall be available in a user-friendly menu driven software

through the 4 line LCD display interface.
8. In addition to the LCD display interface, the amplifier shall provide:
Two scaled pulse outputs: one forward and one reverse
One Current (4-20 or 0-20 mA) analog output, 800 Ohms max. load.

Two separate flow monitoring alarm output relays (maximum and minimum flow
alarms).

One hardware and/or internal errors alarm output relay.

8. Alioutputs shall be galvanically isolated to 500 volts.

Envie | Engineert/Consulanu
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10. The power supply shall be 85/265 VAC 50/60 Hz, 20 VA.

11. The amplifier housing shall be rated to meet NEMA 4X standards and be
constructed of cast aluminum.

D. System Performance and Calibration

1 The metering system shall perform to an accuracy better than +0.25% of rate
over a flow velocity range from 1.0 to 38.4 feet per seconds. The accuracy
performance shall be £0.5% of rate for flow velocities between 0.1 and 1.0 feet

per second.

2 The metering system shall be capable of measuring the volumetric flow rate of
liquids having an electrical conductivity as low as 5 micromhos/centimeter.

3. The system measuring repeatability shall be 0.1% full scale.

4 Each meter shall be hydraulically calibrated in an ISO 9000 certified testing
facility which utilizes a computerized gravimetric testing method with a measuring

uncertainty of 0.1%.

5 Each meter shall be provided with a calibration certificate indicating the
measured error (percent deviation) at three different flows, respectively
equivalent to 25%, 50% and 75% of the nominal flow for each size.

214 Pressure Gauge

A. A pressure gauge shall be provided on the discharge pipe from each pump, as
shown on the drawings. Pressure gauges shall be NEMA 4X, watertight, and be
equipped with analog output capabilities to allow for transmitting the 4-20mA
signal to the Holding Tank Site. Local readout shall be provided in the control
cabinet. Pressure gauge shall be 1200 series by Gems Sensors, or equal, with a
local readout display located in the Electrical and Control Cabinet.

2.15 Signal Transmission

A. The following signals shall be transmitted to the holding tank site for data
collection:

» Comrnon alarm condition for pump failure, loss of power and/or high/low
water alarms.

» Pump run time meter signal
» Flow signal

= Pressure Signal
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Care shouid be taken to ensure signal strength is sufficient to transmi signals over
the required distance. Provide additional transmitters if necessary.

2 16  Wetwell Junction Box

Furnish and install one (1) waterproof, explosion proof electrical junction box meeting
NFPA Class |, Division 1, Group D requirement. Electrical Junction Box shall be )
Model GUBQOZ2 with 2" conduit entrance as manufactured by Crouse-Hinds or equal.
Junction box shall be supplied with conduit hubs and cable seals of the number, size
type and configuration required for the level floats and pumps supplied and installed

under this Contract.

3.0 EXECUTION

3.1 Wet Well and Valve Pit

A.

O

The precast reinforced concrete sections of the wet well and valve pit shall be as
specified in Section 02601 of these specifications. They shall be installed vertical

and straight on gravel bedding.

The access covers shall be cast in the wet well covers. The wet well access cover
shall be located as required by the pump manufacturer for removal of the pumps

using the guide rails and lifting chain.

All pipe shall be cut accurately to size, and installed without forcing. Pipes shall be
carefully fitted to the equipment and care shall be used not to force either the pipe or
equipment into place. After the piping has been placed, the equipment shall be

checked for level and alignment.

All interior valves and accessories must be placed for easy operation, inspection and
removal. Unless otherwise called for, valves shall be set normal to the walls or floor.

Whenever valves or other equipment are located in or connected to a pipe line, the
connections must be such that the valves or equipment can be removed without

disturbing the rest of the piping.

Supports for the piping shall be provided throughout its length and shall be able to
support the pipe lines entirely independent of other equipment. Pipe support,
hangers and brackets shall be of a type and design to carry all loads imposed upon
them with a safety factor of at ieast four (4) and adjusted so that the supported pipe
can be located at the exact elevations and location shown on the Drawings.
Wherever flow or pressure may cause the pipe fine to separate, approved ties,
anchors or braces shall be installed to prevent such separation.
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G. Pumps, guide rails, discharge pipe and float switches shall be instalied at the
elevation shown on the Drawings and as required by the pump manufacturer for
proper operation of the station. One intermediate discharge pipe support shall be
installed. Intermediate guide rail supports shall be as required by the pump

manufacturer.

H. Pressure piping, when completed, shall be tested by water for tightness at the rated
pipe working pressure, and show no leakages after testing as outlined in Section 2E.

I, Pump controls and alarm shall be tested after installation to assure conformance with
Drawings and Specifications. Testing shall be conducted by the Engineer prior to

conditional acceptance of pump station.

J. Alarm System Terminal

The Contractor shall furnish and install an enclosed terminal strip appropriately
tagged with terminals for each alarm contact in the pumping station. The terminal
strip shall be installed in the alarm/monitoring cabinet. The Contractor shall also
furnish and install a local disconnect for one 125v, 60hz, 20 amp circuit in said

alarm/monitoring cabinet.

3.2 Testing
A. Pumping Equipment

All pumps, controls and appurtenant equipment furnished under this section of the
Specifications shall be given shop tests at the manufacturer's plants to establish
performance characteristic curve and data, which must be certified by the
manufacturers and submitted to the Engineer for approval before delivery. All
pumping equipment shall be tested after installation to assure conformance with
manufacturer's performance certification. The Contractor shall supply a flowmeter,
pressure gauges and temporary piping for testing the pump installation prior to
acceptance and connection to the discharge force main. The Contractor shall also
supply the water used for testing. Pressure gauges will be temporarily installed in
the pump discharge between the pumps and check valves and the pumps will be
operated against partially closed valves in the valve pit to verify the capacity head

curve of the pumps.

B. Wet Well and Valve Pit

The wet well and valve pit shall be tested for watertightness using the same
procedures as those specified for manholes in Section 02601 using a water leakage

test.
(END OF SECTION)
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SECTION 13000 - SOIL. ODOR FILTER EQUIPMENT

1.0 GENERAL

1.1 Scope of Work

A. The Contractor shall furnish all labor materials, eqguipment, and incidentals

necessary to construct a complete soil odor filter as shown on the Contract Drawings
and as specified herein.

1.2 Related Work Specified Elsewhere

m O o o »

AL

G.

Site work including excavation and backfill is specified in Section 02620
Electrical work is specified in Section 16000.

intake and exhaust piping are specified in Section 02622.

Soil filter media (compest) is specified in Section 02920+

Peastone Is specified in Section 02200.

Perforated PVC pipe and fittings are specified in Section 02622

Topsoil is specified in Section 02200

2.0 MATERIALS

2.1 Description of Operation

A.

At each Pump Station, as shown on the Contract Drawings, air from the wetwell will
be collected and forced by a blower fan to an intake header and then distributed to
the soil odor filter through perforated pipes. The air which is purified as it passes
through the soil filter is collected in a perforated pipe and then discharged to the
atmosphere through a vent. Optimum moisture content (45%) in the soil odor filter
shall be maintained by an automatic irrigation system consisting of moisture sensors
in the filter bed, valve controllers located in the contro! cabinet and irrigation piping in

the upper part of the filter bed.

2.2 Blowers

A.

Soil odor filter biower shall be driven by adjustable V-belt drive units. Blower shali
have fiberglass blades, weatherproof enclosures, noise enclosures, exhaust shutter
for outdoor installation, and coating for corrosive (hydrogen sulfide) service. Blower
shall be Type 3E as manufactured by Buffalo Forge Co., Buffalo, N.Y., oreqgual. The
blower shall have a rated capacity of 40 cubic feet per minute.
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2.4
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Blower shall be coated on all surfaces exposed to the air stream with materials
recommended by the manufacturer for extended life in a corrosive air stream.

Blower shall be provided with flanged inlet and outlet, a threaded drain connection at
the lowest point on the scroll, and a gasketed cieanout door for access to the scroll.

The blower shall be controlled by a timer adjustable for operation between 0 and 60
minutes per hour. Initial setting shall be for constant operation.

Motor shall be drip proof and fully enciosed in the blower housing.

Air Pressure Gauge

A. Air pressure gauge shall be 3-1/2 inch diameter face capable of measure 0-10

inches of water full scale and shall be as manufactured by Marsh Instrument Co. or
equal.

Geotextile Material

A. Geotextile material shall have average openings of 0.4 mm, permeability of 2-4 10°

cm/sec and shall be grade 140 N MIRAFI, manufactured by Mirafi, Inc., or equal.

Fiberglass Enclosure

A. The Contractor is tc furnish and install maintenance free, all purpose equipment

enclosures to house the exhaust blowers used for the soil odor filters as shown on
the Contract Drawings. Enclosures shall be installed in accordance with the details
shown on the Contract Drawings. The enclosures shall be constructed of fiber
reinforced poiyester and are to be manufactured using flame retardants. These
enclosures are to be of molded, piece construction. All metal parts used are to be
stainless steel. The doors shall be of the lift-off type and shall be lockable.

The enciosures shall be sized as shown on the Contract Drawings and shall provide
sufficient space for operation of the enclosed equipment. The enclosures shall be
Model 41-2 as manufactured by Westemn Power Products, Inc., or equal.

Irrigation System Controller

A. The controller shall be of a hybrid type that combines electro-mechanical and micro-
_ electronic circuitry capable of fully automatic or manual operation. The controlier

shall be housed in a wal-mountable, weather-resistant, plastic cabinet suitable for
either indoor or outdoor installation.

The controlier shall be Model ESP-4, manufactured by Rain Bird Corporation,
Glendora, California. The controller shall be located in the Electrical and Control

Cabinet.
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27 Moisture Sensor

A. The moisture sensor shall employ conductivity, which exists due to ionic contens in
water, to measure the resistance in the soil. The soil sensor shall be manufactured
with two non-corrosive carbon rods for prolonged life in subterranean environments.
The moisture sensor shall incorporate a provision that allows the installer to select

from sixteen different moisture settings.

These sixteen settings shall be derived from comparable resistance measurements
between the carbon rods of the soil sensor for varying levels of moisture content
When the moisture content increases above a user selected setting, the internal
interrupt circuit shall temporarily disable the irrigation controller by creating an open

circuit on the valve control signal.

Once the moisture content falls below a user selected setting, the internal interrupt
circuit shall allow the irrigation controller to resume watering by restoring the valve

control signa! continuity.

The device shali have an integrated Bypass Switch to override the sensor.

The device shall be of rugged construction to withstand the elements, including
exposure to sunlight (U.V.). The device shall be housed in a NEMA-type 3R rain
proof enclosure, suitable for outdoor or indoor mounting. The device shall include a
U.L. listed, 3A @ 125/250 VAC rated electrical switch. The device shall be of
sufficient capacity tc be used with a maxirmum of three 24 VAC solenoid valves per

station, plus one master valve.

The Rain Bird MS-100 Moisture Sensor shall be manufactured by Rain Bird
Corporation, Glendora, California.

2.8 Maoisture Control Valve

A. The vaive shall be normally closed 24 VAC 50/80 Hz (cycles per second) solenoid
actuated, balanced pressure type. The valve pressure rating shall not be less than
150 psi (10,4 bar). The valve body and bonnet shall be constructed of high impact
weather-resistant plastic, stainless steel and other chemical/UV resistant materials.
The valve shall have a one unit diaphragm constructed of durable Buna-N rubber
material with a clog resistant metering orifice. The valve shall have one 90-mesh
(200 micron) filter attached to the diaphragm. The valve shall have one fully
encapsulated solenoid with captured plunger. The valve shall have one 90-mesh
(200 micron) filter attached to the solenoid base.

The valve body shall have a 1" slip x slip inlet and outlet for solvent pipe connection.

- Environmental Engineers/Consaltant
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The valve shall be actuated by a low power 0.30 A (7.2 VA) in-rush current and 0.23 A
(5.5VA) holding current. The valve shall be capable of on/off control by tuming the
soienoid Ye turn.

The remote control valve shall be Model 075-DV, manufactured by Rain Bird
Corporation, Glendora, California.

2.9 Water Service Connection

Contractor shall install a 34" PVC water service connection complete with heat tracing as
required for freeze prevention.

3.0 EXECUTION

3.1 Soil Odor Filter

A Work under this section shall meet all of the requirements of Section 02200, as well
as any additional requirements stated herein.

All PVC inlet and exhaust pipes and headers shall be faid to the elevations, lines and
grades shown on the Drawings.

The soil filter bed shall be constructed in layers, as shown on the Contract Drawings,
in the following sequence:

1.

2.

Timber walls shall be constructed as shown on the Contract Drawings.

PVC liner shall be attached to the timber walls. Liner shall not extend more than
2-feet over the bottom of the filter.

A 2-inch layer of 3/8" peastone shall be installed over the surface of the
excavation.

The PVC inlet manifold and 4-inch perforated PVC air distribution pipe shall be
laid with holes faced downward over the peastone shown on the Drawings. The
perforated face of the pipe shall face downward.

Following instaliation and alignment, the distribution piping shall be covered with
3/8" peastone to a depth of 2-inches above the top of the piping.

Compost of the type and quality specified in Section 02200 shall be placed in the
soil odor filter to the required elevation. Compost shall be allowed to settle for 24
hours at the specified moisture content before the installation of gravel,
perforated PVC pipe or topsoil. Compost shall not be tamped or compacted
during placement. Density of compost after placement and settling shall be
subject-to the approval of the Engineer.

Geotextile shall be placed over the top of the compost.
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8. A Z-inch layer of 3/8" peas tone shall be laid over the compost prior to installing
the outlet manifold and 4-inch perforated PVC pipe. The PVC pipe shall be laid
to the elevations and lines shown on the Contract Drawings, and shall be
covered with 3/8" peas tone to a depth approximately 2 inches above the top of

the pipe.
9. Geotextile shall be placed at the topsoil-gravel interface.

10. Final cover over the filter bed shall be 9-inches of topsoil. Topsoil over the filter
bed may not be tamped or compacted and no grading machinery shall be
allowed to pass over the area. The surface shall be hand raked to slope away
from the center of the filter before plantings, as shown on the Drawings, are
installed. The irrigation pipe shall be installed within the topsoil.

(END OF SECTION)
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SECTION 15060 - FLANGED PIPE AND FITTINGS

10GENERAL

1.1

1.2

1.3

1.4

LITTLE NE

Description

A The Contractor shall fumish, lay, joint and test all process pipe, including: fittings,
special casting and appurtenant work, as indicated on the drawings and as specified.

Related Work Specified Elsewhere

A. All ductile iron piping shall be as specified in Section 02616, Ductile Iron Pipe and
Fittings.

B. Finish painting shall be as specified in Section 09900, Painting.

Standards

A The following standards form a part of this specification and indicate the minimum
standards required:

a.

b.

h.

Fittings

ANSIA21.4 Cement-Mortar Lining for Ductile iron Pipe and Fittings for Water

ANSI A21.10 Ductile lron Fittings, 2 inches through 48 imches, for Water and
Other Liquids

ANSI A21.11 Rubber Gasket Joints for Ductile lron Pressure Pipe and Fittings
ANSI A21.15 Flanged Ductile Iron Pipe with Threaded Flanges
ANSI A21.50 Thickness Design of Ductile iron Pipe

ANSI A21.51 Ductile Iron Pipe, Centrifugally Case n Metal or Sand-lined Molds
for Water or Other Liquids

ASTM A307 Low-Carbon Stee!l, Extemally and Internally Threaded Standard
Fasteners

All flanged piping shall be Class 53 ductile iron

A. Fittings shall conform to the requirements of ANSI A21.10 and shall be of a pressure
classification at least equal to that of the pipe with which they are used.

B. Flanged fitings shall be faced and drilled in accordance with ANSI A21.10 except
that special drilling or tapping shall be provided as necessary to ensure correct
alignment and bolting.
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C  Fittings shall be provided with standard bases where so indicated.

15 Pipe For Use With Flexible Couplings

A. Pipe for use with flexible couplings shall be as specified above except that the ends
shall be plain (without bells or beads). The ends shall be cast or machined at right

angles to the axis.

1.6 Flexible Couplings

A. To ensure correct fittings of pipe and couplings, all flexible couplings and accessories
shall be furnished by the supplier of the pipe and shall be of a pressure rating at
least equal to that of the pipeline in which they are to be installed.

B. Flexible couplings shall be Styie 38 by Dresser Mfg. Div., Bradford, PA; Style 441
Smith-Blair, Inc., San Francisco, CA: R.H. Baker and Co., Inc., Huntington Park, CA
Clow Corporation, Rochester, NY: or approved equa! products.

C. Al couplings shall be furnished with the pipe stop removed.

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

1.7 Filling Rings

A. The Contractor shall provide suitable filiing rings where the layout of the flanged
piping is such as to necessitate their use. In materials, workmanship, facing and
drilling, such rings shall conform to the 125-Ib ANSI Standard. Filling rings shall be
of suitable iength with nonparallel faces and corresponding drilling if necessary, to
ensure correct assembly of the adjoining piping or equipment.

1.8 Inspection And Testing

A. All pipe and fittings shall be inspected and tested at the foundry as required by the
standard specifications to which the material is manufactured. The Contractor shall
furnish, in duplicate, to the Engineer swomn certificates of such tests.

B. In addition, the Owner reserves the right to have any or all pipe, fittings, and special
castings inspected and/or tested by an independent service at either the
manufacturer's plant or elsewhere. Such inspection and/or tests shall be at the

Owner's expense.

C. Pipes and fittings shall be subjected to a careful inspection and a hammer test just
before being installed.

1.9 Tapped Connections

Environmenml Engineert/Consultana
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A. Tapped connections in pipe and fittings shall be made in such a manner as to
provide a watertight joint and adeguate strength against pullout. The maximum size
of taps in pipe of fittings without bosses shall not exceed that listed in the appropriate
table of the Appendix to the ANSI A21.51 based on 3 full threads for ductile iron.

B Where the size of the connection exceeds that given above for the pipe in question, 3
boss shall be provided on the pipe barrel, the tap shall be made in the flat part of the
intersection of the run and branch of a tee or cross, or the connection shall be made
by means of a tapped tee, branch fitting and tapped plus or reducing flange, or
tapping tee and tapping valve, all as indicated or approved.

C. All Drilling and tapping of ductile iron pipe shall be done normal to the longitudinal
axis of the pipe; fittings shall be drilled and tapped similarly, as appropriate. Drillings
and tapping shall be done only be skilled mechanics. Tools shall be adapted to the
work and in good condition so as to produce good, clean-cut threads of the correct

size, pitch, and taper.

110 Gaskets, Bolts, And Nuts

A For flanged joints, gaskets shall be full face gaskets of rubber with cloth insertion.
Gaskets 12 inches in diameter and smaller shall be 1/16-inch thick; larger than 12-

inch, 3/32-inch thick.

B Gaskets shall be of a composition suitable for exposure to the liquid within the pipe.

C. Flanged joints shall be made with bolts, bolt studs with a nut on each end, or studs
with nuts where the flange is tapped. The number and size of bolts shall conform to
the same ANSI Standard as the flanges. Bolts and nuts shall, except as otherwise
specified or noted on the drawings, be Grade B conforming to the ASTM A307. Bolt
studs and studs shall be of the same quality as machine bolts.

111 Socket Pipe Clamps, Tierods, And Bridles

A. Where indicated or necessary to prevent joints or flexible couplings form pulling apart
under pressure, suitable socket pipe clamps, tierods, and bridles shall be provided.
Bridies and tierods shall be at least 3/4-inch diameter except where they replace
flange bolts of smaller size, in which case they shall be fitted with a nut on each side

of the pair of flanges.

112 Handling And Cutting Pipe

A The Contractor's attention is directed to the fact that ductile iron used for pipe and
fittings and the cement linings are comparatively brittle. Every care shall be taken in
handling and laying pipe and fittings to avoid damaging the pipe and linings,
scratching or marring machined surfaces, and abrasion of the pipe coating or lining.
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B Any fitting showing a crack and any fitting or pipe which has received a severe blow
that may have caused and incipient fracture, even though no such fracture can be
seen, shall be marked as rejected and removed at once from the work.

C In any pipe showing a distinct crack and in which it is believed there is not incipient
fracture beyond the limits of the visible crack, the cracked portions, if so approved,
may be cut off by and at the expense of the Contractor before the pipe is laid so that
the pipe used may be perfectly sound. The cut shall be made in the sound barrel at a
point at least 12 inches from the visible limits of the crack.

D Except as otherwise approved, all cutting shall be done with a machine having rolling
wheel cutters or knives adapted to the purpose. Hammer and chisel shall not be
used to cut pipe. All cut ends shall be examined for possibie cracks caused by

cutting.

E  The Contractor's attention is directed to the fact that damage to the lining of pipe or
fitting will render them unfit for use; he shall use the utmost care in handling and
installing lined and coated pipe and fitting to prevent damage Protective guards
shall not be removed until the pipe is to be installed.

F  Lined and coated pipe and fittings shall be installed as, and assembled with
approved packing or gaskets of the type, recommended by the pipe manufacturer for

the particular lining used.

1.13  instaliing Pipe And Fittings

A No defective pipe or fittings shall be laid or placed in the piping, and any piece
discovered to be defective after having been laid or placed shall be removed and

replaced by a sound and satisfactory piece.

B Before the pieces are assembied, rust-preventive coatings shall be removed from
machined surfaces. Pipe ends, sockets, sleeves, housings, and gaskets shall be
thoroughly cleaned and all burrs and other defects shall be carefully smoothed.

C Each pipe and fitting shall be cleared of all debris, dirt, etc., before being laid and
shall be kept clean until accepted in the completed work.

D Flanged joints shall be made up tight, care bing taken to prevent undue strain upon
pump nozzles, valves, and other pieces of equipment.

E Pipe and fittings shall be laid accurately to the lines and grades indicated on the
drawings or as required by the Engineer. Care shall be taken to ensure a good

alignment both horizontally and vertically.

F Castings to be encased in masonry shall be accurately set with the bolt holes, if any,
carefully aligned.
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1.18

1.16

G Immediately prior to being set, castings shall be thoroughly cleaned of all rust, scale

and other foreign matenal.

Assembling Flexible Couplings

A

Prior to the installation of flexible couplings, the pipe ends shall be cleaned
thoroughly for a distance of 8 inches. Soapy water may be used as a gasket
jubricant. A follower and gasket, in that order, shalf be slipped over each pipe to a
distance of about 6 inches from the end, and the middie ring shall be placed on the
already laid pipe and until it is properly centered over the joint. The other pipe end
shall be inserted into the middle ring and brought to proper pasition in relation to the
pipe already laid. The gaskets and followers shall then be pressed evenly and firmly
into the middle ring flares.

After the bolts have been inserted and all nuts have been made up fingertight,
diametrically opposite nuts shall be progressively and uniformly tightened all around
the joint, preferably by use of a torque wrench of the appropriate size and torque for

the bolts.

The correct torque as indicated by a torque wrench shall not exceed 90 feet per
pound.

Piping Support

B

A The Contractor shall furnish and install alf supports necessary to hold the piping and

appurtenances in a firm, substantial manner at the lines and grades indicated on the
drawings or specified.

All pipes and appurtenances connected to equipment shall be supported in such a
manner as to prevent any strain being imposed on the equipment. When
manufacturers have indicated requirements that piping loads shall not be
transmitted to their equipment, the Contractor shall submit a certification from the
manufacturer stating that such requirements have been complied with.

Piping within buildings shall be adequately supported from floors, walls, ceilings or
beams. Supports from the floor shall be by approved saddie stands, or suitable
concrete or brick piers as indicated or approved. Pipe saddies shall be shaped to fit
the pipe with which they will be used and shall be capabie of screw adjustment.
Brick and concrete piers shall conform accurately to the bottomn one-third to one-half
of the pipe. Piping along walls shall be supported by approved wall brackets with
attached pipe rolls or saddles or by wall brackets with adjustable hanger rods. For
piping supported from the ceiling, approved rod hangers on a type capable of screw
adjustment after erection of the piping and with suitable adjustable concrete inserts
or beam clamps shall be used.

Lining, Coating And Painting
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A All pipe and fitings shall be lined and coated as specified below.

B Machined surfaces shall be cleaned and coated with a suitable rust-preventative
coating at the shop immediately after being machined.

C The inside of pipe and fittings shall be given a cement lining and bituminous seal
coat in accordance with ANS| A21 4. The thickness of lining shall be double that

specified in the above referenced specification.

D The outside of pipe and fittings within structures shall not becoated with the
bituminous coating, but shall be thoroughly cleaned and given one shop coat of
Intertol Rustinhibitive Primer No. 621 made by Koppers Co., Inc., Pittsburgh, PA;
Multiprime made by Pittsburgh Plate Glass Co., Pittsburgh, PA: Chromox 13R50
Primer made by Mcbil Chemical Co., Edison, NJ; or an approved equal product.

1.17  Cleaning

A. Prior to the pressure and leakage tests, the piping shall bethoroughly cleaned of all
dirt, dust, oil, grease and other foreign material. This work shall be done with care to avoid

damage to iinings and coatings.
1.18 Pressure And Leakage Tests
A. Test pipe as specified in Section 02616.3 .8

B. Machined surfaces shall be cleaned and coated with a suitable rust-preventative
coating at the shop immediately after being machined.

C. The inside of pipe and fittings shall be given a cement lining and bituminous seal
coat in accordance with ANS! A21.4. The thickness of lining shall be double that

specified in the above referenced specification.

D. The outside of pipe and fittings within structures shall not becoated with the
bituminous coating, but shall be thoroughly cleaned and given one shop coat of
intertol Rustinhibitive Primer No. 621 made by Koppers Co., inc., Pittsburgh, PA:
Multiprime made by Pittsburgh Plate Glass Co., Pittsburgh, PA; Chromox 13R50
Primer made by Mobil Chemical Co., Edison, NJ; or an approved equal product.

1.19 Cleaning

A. Prior to the pressure and leakage tests, the piping shall bethoroughly cleaned of all
dirt, dust, oil, grease and other foreign material. This work shall be done with care to avoid

damage to linings and coatings.

1.20 Pressure And Leakage Tests
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A Except as otherwise directed, all pipelines shall be given combined pressure and
ieakage tests in section of approved length. The Contractor shall furnish and install
suitable temporary testing plugs or caps; all necessary pressure pumps, pipe
connections, meters, gates, and other necessary equipment; and all labor reguired.
The Owner or Engineer shall have the privilege of using their own gauges.

B. Subject to approval and provided that the tests are made within a reasonabie time
considering the progress of the project as a whole, and the need to put the section
into service, the Contractor may make the tests when he desires.

C_ Unless it has already been done, the section of pipe to be tested shall be filed with
water of approved quality, and all air shall be expelled from the pipe. If hydrants and
blowoffs are not available at high points of releasing air, the Contractor shall make
the necessary excavations and do the necessary backfilling and made the necessary
taps at such points and shall plus said holes after completion of the test.

D. The section under test shall be maintained full of water for a period of 24 hours prior
to the combined pressure and leakage test being applied.

E. The pressure and leakage test shall consist of first raising the water pressure (based
on the elevation of the lowest point of the section under test corrected to the gauge
jocation) to a pressure rating of the pipe. if the Contractor cannot achieve the
specified pressure and maintain it for a period of one hour, the section shall be
considered as having failed to pass the pressure test.

F  Following or during the pressure test, the Contractor shall make a leakage test by
metering the flow of water intc the pipe while maintaining in the section being tested
a pressure equal to the pressure rating of the pipe. !f the average leakage during a
two-hour period exceeds a rate of 11.6 gallons per inch of diameter per 24 hours per
mile of pipeline, the section shall be considered as having failed the leakage test.

G. If the section fails to pass the pressure and leakage test, the Contractor shall do
everything necessary to locate, uncover, and repair or replace the defective pipe,
fitting, or joint, all at his own expense and without extension of time for compiletion of
the work. Additional tests and repairs shall be made until the section passes the

specified test.

H. If, in the judgment of the Engineer, it is impracticabie to follow the foregoing
procedure exactly for any reason, rnodifications, in the procedure shall be made as
required and approved, but in any event the Contractor shall be responsible for the
ultimate tightness of the line within the above leakage and pressure requirements.
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SECTION 16000 - ELECTRICAL WORK

10

1.1

1.2

GENERAL

GENERAL CONDITIONS

A.

B.

Include Conditions of the Contract and applicable parts of Division 1.

Examine all other sections of the Specifications for requirements which affect the work of this
Section, whether or not such requirements are particularly mentioned herein.

Coordinate the work of this Section with the related work of other trades, and cooperate witti
such trades to assure the steady progress of all work of this Contract.

Where the National Electrical Code appears in this specification, it shall be interrupted to
mean the latest edition.

SCOPE

A. The work covered by this Section consists of furnishing all labor, materials, equipment,

supplies, devices, electrical apparatus, stand-by power and connections, alarm dialers.
special enclesures, disconnects, panel boards, fixtures, and lamps and the performance of ali
operations necessary for the installation and/or modification of electrical facilities in and about
the structures and around the grounds, as indicated on the Contract Documents.

This work shall include all costs involved in providing power service and distribution and new
telephone service and distribution at the facilities and any costs involved with any other
special utilities on the project. Without limiting the work required under this specification

section, the following is included:

1. Electrical and telephone service and distribution, including provisions for portable standby
power for two wastewater pump stations.

2. Conduit and hand holes to provide main power feed from tight Tank site on Bay Road.

3. Wiring of all pumping station power feeds, relays, trip switches and other conirol
mechanisms for the proper operation of all pumping station equipment.

4. Wiring and connect all alarms, etc. to autodialers at each site, including provision of
dialers, and order telephone service to the nearest telephone box and provide conduit

from control panel to the telephone box.
5. Furnishing and installing water tight control cabinets at each site

6. Incorporation of stand-alone equipment, such as flow meter control, pressure reading
controls, odor control blower system, and irrogation system control into the
comprehensive electrical system within the control cabinet.

7. All other electrical installations required to provide a complete, functioning facilitie
operating as per design and specifications, including odor control blower system, and site

irrigation system.
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8 Obtain all electrical permits, etc. required.

13  WORK OF OTHER SECTIONS

A Refer to other Sections in this specification as appropriate and/or required.

1.4 SUBMITTALS

A. Shop Drawings

1.

Within thirty days after award of the Contract, submit shop drawings in accordance with
the requirements of the General Conditions and in the manner described therein. Shop
drawings shall indicate specifications section and paragraph requiring eguipment

indicated.

Shop drawings are required on all major pieces of equipment in the following list, but not
necessarily limited thereto: breakers; motor starters; contactors; relays of all types
involved: push button stations; panel boards: transformers; pull, junction, and terminal
boxes: disconnect switches; lighting fixtures; wiring devices; portable stand-by power

receptacles; special enclosures, etc.

B. Samples

1.

Within thirty days after award of the Contract, submit samples of all materials requested
by the Engineer. Samples shall be prepared and submitted in accordance with the
requirements of General Conditions, all postage and transportation costs being paid by

the Contractor submitting same.

C. Record Drawings

1.

N

W

in accordance with requirements of the Supplementary General Conditions, the
Subcontractor shall furnish and keep on the job at all times one complete set of blackline
prints of the electrical work, on which shall be clearly, neatly and accurately noted,
promptly as the work progresses, all architectural and electrical changes, revisions and
additions to the work. Wherever work is instalied otherwise than as shown on the
Contract Drawings, such changes shall be noted.

The Subcontractor shall indicate on these prints the daily progress by coloring in the
various apparatus and associated appurtenances as they are instalied.

No approval of requisition for payment for work installed will be given unless supported by
record prints as required above.

At the conclusion of work, prepare record drawings in accordance with the requirements
of the Supplementary General Conditions.

D. Operating Instructions and Maintenance (O&M) Manual

1.

The Subcontractor shall instruct, to the Owner's satisfaction, such persons as the Owner
designates in the proper operation and maintenance of systerns and their parts.
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ra

Parties indicated above sign affidavits stating that the above instructions ware given by
the Electrical Subcontractor.

Furnish in accordance with General Conditions operating and maintenance manuals and
forward same to the Engineer for transmittal to the Owner.

The operating instructions shall be specific for each system and shall include copies of
posted specific instructions.

For maintenance purposes, provide shop drawings, parts hsts, specifications and
manufacturer's maintenance bulletins for each piece of equipment. Provide name.
address and telephone number of the manufacturer's representative and service
company, for each piece of equipment so that service or spare parts can be readily

obtained.

E. Manufacturers’ Data

1

Within thirty days of award of Contract, the Subcontractor shall submit for Engineer’s
approval a complete list of manufacturers’ names of all materiais and equipment proposed

for the project.

After approval of the above list, the Subcontractor shall submit for Engineer’'s appre. a
complete detailed manufacturers' data consisting of bulletins, shop drawings, and parts
iists of the materials and equipment to be furnished, as required.

Shop drawings and manufacturers' data submitted must bear the Elecirical
Subcontractor's stamp stating that the shop drawings and data have been checked and
meet the plans and specifications before being submitted for Engineer's approval, or they
will not be considered and will be returned for resubmission. If the shop drawings and
data show proposed variations from the requirements of the plans and specifications
because of standard practice or other reason, specific mention shall be made of such

variations in the letter of transmittal.

The Electrical Subcontractor shall assume the entire cost and responsibility for any
changes in the work which may be occasioned by approval of materials other than those

specified.

Errors, omissions, and coordination of shop drawings shalil be the sole responsibility of the
Subcontractor whether or not the shop drawings are approved.

In the event that any specified manufacturer's number has been superseded by a new
number since the writing of this specification, the new manufacturer’s number shall be
immediately submitted to the Engineer for approval. It shall be the responsibility of the
Subcontractor to notify the Engineer of any superseded manufacturers’ numbers

mentioned in these specifications.
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1.5

1.6

1.7

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
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QUALITY ASSURANCE

A. Applicable Standards, Permits and Codes

1 The installation shall comply with all laws applying to electrical installations in effect in
Massachusetts, and with regulations of any other governmental body or agency having
jurisdiction, including OSHA, with regulations of the National Electrical Code where such
regulations do not conflict with those laws, with the regulations of the company involved,
with the telephone utility, and with ASHRAE Standard 70, as amended.

2 File all required notices and plans. Obtain and pay for all permits, inspections, licenses,
and certificates required for work under this Section.

3. |f any portion of the electrical plans or specifications conflict with any laws or ordinances
with regard to type of materials, equipment, or fixtures to be used, the Electrical
Subcontractor shall bring it to the Engineer's attention at least seven days before
submitting the bid. Otherwise the cost of all work necessary to make the installation
comply with said laws or ordinances shall be paid by the Electrical Subcontractor and

shall become a part of this Contract.

EXAMINATION OF SITE AND CONTRACT DOCUMENTS

A.

Before submitting prices or beginning work, thoroughly examine the site and the Contract
Documents

No claim for extra compensation will be recognized if difficulties are encountered which an
examination of site conditions and Contract Documents prior to executing the Contract would

have revealed.

DRAWINGS

A.

The Subcontractor shall refer to the electrical drawings and civil plans and details for a full
comprehension of the extent and detail of the work to be performed. These drawings are
intended to be supplementary to the specifications, and any work indicated, mentioned, or
implied in either is to be considered as specified by both.

All work shown on the drawings is intended to be approximately correct to the scale of the
drawings, but figured dimensions and detailed drawings are diagrammatic and are not
intended to show every detail of construction or the exact location of equipment. Where
building construction makes it advisable or necessary to change the location of equipment,
the Subcontractor shall perform such work without cost to the Owner on written request of the
Engineer. Any doubt as to the intended location of equipment shall be resolved by the
Engineer before proceeding with the installation.

The intent is to obtain an electrical installation of all systems, complete in every detail within
and about the building, and with all facilities properly interconnected with power and
telephone. The Electrical Subcontractor shall furnish and install all such parts as may be
necessary {o complete the systems in accordance with the best trade practice and to the
satisfaction of the Engineer. Upon completion, the electrical systems and all equipment
throughout the structures shall operate properly and adequately and function as intended.
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1.8

1.8

D

In any discrepancy between requirements of any Section, between notes on the drawings,
between drawings, between details in the specifications, or between drawings and
specifications, that which is in the best interest of the Owner shall apply.

Testing by Contractor: Provide equipment and personnel for operating test of electrical
system.

Changes by Contractor: The contract drawings indicate the extent and schematic
arrangement of the conduit and wiring systems. If changes from the drawings are deemed
necessary by the Contractor, submit details of such changes within 30 days of award of
Contract. Make no changes without written authorization of Engineer. Where conduit
routings are not indicated, coordinate with Engineer, General Contractor, and other
Subcontractors to insure no conflicts result from routings selected.

ELECTRICAL REFERENCE SYMBOLS

A

Standard symbols have been employed where such will meet the need. These ars
augmented and modified to illustrate as necessary. The chart on the Contract Drawings is
intended to illustrate all symbols and explain the function and installation method of the device
represented. When not clear, or where one has been inadvertently omitted, it shall be the
responsibility of the Electrical Subcontractor to obtain a ruling on the intent before proceeding

with any work.

TEMPORARY POWER

A,

The Contractor or Electrical Subcontractor shali furnish and install temporary feeders of
proper capacity power required for construction. Contractor is responsibie for providing an
adequate source of power at no added cost to Owner. Sufficient outiets shall be installed a:
convenient locations so that extension cords of not over 50 feet will reach all areas requiring

power.

The General Contractor and all subcontractors shal furnish their own extension cords and
such lamps as may be required for their work, and shall pay for the cost of temporary wiring of
construction offices or shanties used by them and any temporary wiring of a special nature for
light and power required other than that mentioned above.

All temporary wiring shall be completely removed as its use is no longer required. No
temporary wiring shall remain at compietion of the project.

GUARANTEE

A.

Contractor's Guarantee for iterns furnished covers and includes:

Faulty or inadequate design
Improper installation

Defective workmanship and materials.
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2.0

2.1

2.2

2.3

2.4

2.5

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION

B Warranties of Manufacture

Not less than one year
As specified

As normally supplied if greater than one year.

PRODUCTS
GENERAL REQUIREMENTS

A All materials, devices, and equipment, unless specifically excepted, shall be new.

IDENTIFICATIONS

A All materials shall bear UL labels where such have been established for the particular device.

B All devices shall _show make, type, serial number (where applicable), voltage, amperage,
wattage, motor ratings, and all other pertinent data.

C. All wire shall have make, type of insulation, size, and voltage rating clearly marked upon it.

SLEEVES/JUNCTION BOXES/ANCHORS

A. The Subcontrac‘gor shall advise the Contractor of locations for all sleeves, openings, anchors,
supports, conduits, and boxes, and shall provide same so that they may be built into the job

wherever feasible.

ACCESS PANELS

A. Furnish, for installation by the General Contractor, all metal access panels required for access
to services provided under this Section.

B. Coordinate locations and sizes of all such panels with the Contractor, subject to the
Engineer's approval.

CONDUITS

A. Exterior

41 Direct buried conduit shall be Schedule 40 PVC or rigid galvanized steel. Conduits below
concrete slabs, and to five feet outside of foundation walls shall be rigid galvanized steel
PVC coated. Where steel is used, it shall be double coated with bitumastic dried at leas‘t
4 hours between coats before instaliation. Where PVC is used, all elbows and/or offsets
shall be rigid galvanized steel. Only rigid galvanized steel shall be used above grade.
Signal cable conduits shall be PVC coated rigid galvanized stee! only (per "E" beiow).

nm:nnl Engineere/Consulanu
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B Exterior Above Grade
1 Rigid galvanized steel only

C Interior

1. Interior conduits shal! be rigid galvanized stee! or intermediate metaliic conduit.

2 Fittings, boxes, and related items for interior work shall be manufactured by Crouse Hinds,

Appleton, or approved equal.

3. Minimum size conduit for light and power wiring, where required, shall be 3/4"

D General

1 The use of nonmetallic conduit or raceway within a building or below fioor slabs is not

permitted.

2. Rigid galvanized conduit shall be manufactured by Youngstown Sheet and Tube

Company, Republic Steel or equivalent.

3. Liquid-tight flexible metallic conduit shall be used to tie in all motors or similar equipment.
Provide minimum 2 ft. diameter loop at allf locations.

4. PVC conduit shall be Type I| by Carlon Products or approved equal.

5. PVC coated rigid galvanized conduit shall be approved equal to Rob Roy “Plasti-Bond
Red” with 40 mil PVC exterior coating and with urethane (red) interior coating.

6 Aluminum conduit shall not be used on this project.

, rounded bushings. All conduit I" and larger

7. All terminations of conduits shall have smooth
insulated

shall have insulation which may be integral with the bushing connector. or an
bushing may be added.

All rigid conduit joints shall be threaded. Do not use any type of clamp on fittings. Ali
plastic joints shall be cemented or heat welded.

9. All bends for telephone/data conduits or ducts shall be 36" minimum radius.

10. Provide expansion joints on all conduits rising from below grade at utility and/or building,
or pump station, and at all other locations required by codes/ordinances.

11. Provide fireproofing of all conduit penetrations of fire walls, partitions. or floors per code.

2.6 WIRES AND CABLE

A. All cable and wire shall comply with the latest requirements and specifications of the NFP-
and/or the Insulated Power Cable Engineers Association (IPCEA) and shall be as-
manufactured by General Cable, General Electric, Anaconda, Phelps Dodge, or approval

equal, uniess otherwise specified or indicated.

Envi wl Engineers/Cowsuitnt
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B All conductors used in the wiring system shall be soft-drawn copper wire having a conductivity
of not less than 98% of that of pure copper, unless otherwise indicated or specified. All
conductors shall be stranded. Solid conductors are not acceptable. Aluminum conductors

are not permitted.

C. Al wire and cable shall be stamped approximately every two feet to indicate voltage, type,
temperature rating, UL listing, manufacturers’ name, size, etc.

D. All underground conductors shall be installed in concrete encased conduits. All underground
conductors shall enter manholes, building walls or termination points through a protective

galvanized steel conduit sleeve of appropriate size.

E Al cable and wire shall be: 600 volt: installed in approved raceways or conduit; not less than
No. 12 AWG (except that No. 14 AWG may be used for control wiring).

F  nsulation for cable and wire shall be as follows:
Wet or Moist Locations XHHW-2

Feeders to Panels, other XHHW-2

G. All internal wiring to fixtures shall be minimum, No. 14 AWG, silicon rubber insulated (150°C)
with minimum 300 volt insulation.

H_ All branch circuit wiring from panelboards to any outlet on the circuit over 50’ but under 100’
shall be No. 10 AWG for the first half of the circuit, over 100’ but under 175, use No. 8 AWG for
the first half, or as otherwise required to provide no greater than 3% voltage drop at the most

remote device on the circuit.

| The following color code shall be used for all conductors. The colors must be fast, fadeless,

and capable of withstanding cleaning.

120/280 Volt 120/240 Volt
(3 Phase) (Single Phase)
‘Phase A Black Black
Phase B Red Red
Phase C Blue -
Neutral White White
Bond Green Green

J  Multiconductor control cables shall be approved equal to GE SI-58779, Flame resistant.
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S.

T.

Multiconductor shielded cabies shali be approved equal to GE SI-58760. #16 AWGES, with

individual grouping shielded.

All circuit wirgs shall be tagged in cabinets, etc., with I/I6" thick tags securely fastensd 1o the
conductors with a heavy type of linen wrap at time wires are pulled in and tested Circuit
numbers shall be indicated on the tags. Tags shall not be removed for any reason

At least 8" loops or epds shall be left at each outlet for the installation of devices or fixtures In
the future. All wires in outlet boxes not for the connection to fixtures at that outlet shall be

rolled up, connected together, and taped.
Wires and cables shall be carefully handied during installation.

When a lubricant is necessary for pulling wires, it must be listed by UL and be of such
consistency that it will leave no obstruction or tackiness that will prevent puliing out old wires
or pulling in new wires or additional wires. No soap flakes or vegetable soaps will be

permitted.

Conductors shall be continuous from panelboard to outlet and from outlet to outlet. No
splices shall be made except within junction or outlet boxes.

Splices and tapes in wires No. 8 AWG and larger shall be made with crimp-on type
connectors designed for the purpose. All connections between wires at fixtures and boxé:—;
shall be made with UL approved 600 volt préssure connectors equal to ideal "Wire-Nut
"Wing-Nut” (on lighting or general purpose receptacies only).

Type NM, NMC, AC, MC, or similar cables shall not be permitted on this project. All wiring is
to be installed in conduit.

All conductors and connections shall be free of grounds, shorts, and opens.

Telephone wiring/cables shall conform to requirements of the local telephone company.

2.7 OUTLET BOXES

A

For concealed wiring to wall switches and duplex outiets in dry locations, use gaugeabie stee|
boxes not less than 2-3/4" deep, such as Raco 560 to 568 Series. These may have cable
clamps or a connector added to them. Four-inch square or larger boxes with raised plaster
nngs are equally acceptable. These boxes may be directly nailed to a stud if they fall
adjacent to one; otherwise, wood straps a minimum of 2 172" x 3/4" between studs shall be
added and mounting shall be by ears on the box. Solid or adjustable bar hangers are equally
acceptable. (Wiring is surface mounting on this project in some locations).

Flush ceiling and device outlet boxes (if any) shall be 4" octagonal by 2 1/8" deep or 4" square
boxes with raised plaster rings.

Set all flush boxes (if any) to have edge precisely in the same plane as the finished wall

surfaces.

All boxes shall be held to wood surfaces by wood screws On metal surface, boxes shall be
held by metal-to-metal screws or by machine boits.
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2.8

2.9

2.10

E. Any outside boxes or boxes mounted exposed in the buildings shall be cast metal type with
integral threaded hubs (style similar to Crouse Hinds FS or FD). Bell style boxes will not be

accepted.
PULL BOXES AND JUNCTION BOXES

A Pull boxes, cabinet boxes and junction boxes shall be constructed of code gauge galvanized
sheet metal of not less than the minimum size recommended by the National Eilectrical Code.
Boxes shall be furnished with screw-fastening covers. Where several feeders pass through a
common pull box, they shall be tagged to indicate clearly their electrical characteristics, circuit
number and panel designation. Where pull boxes must be used in finished areas, the
Engineer shall be consulted for the location, style of cover, and finish of box. The iocation
shall always be as inconspicuous as possible. Where shown on the drawings, sizes of pull
boxes, terminal boxes and junction boxes shall be foliowed or next larger standard trade size
shall be used. Add pull boxes when such are deemed advantageous. Where required due to
length of exterior or uniderground conduit runs, underground cast concrete shall be provided,

per details on Contract Drawings.

NOTE: Those instalied in corrosive areas shall be stainiess steel or non-metallic with
stainless hardware.

PULLING CABLES

A All raceways are to be equipped with conductors. Swab all conduit before cable is drawn into
them. Any crushed raceways shall be replaced before drawing in cable. Where cable puliing
compounds are required, materials specifically intended for that purpose may be utilized.

DISCONNECTS

A Where shown on the Drawings, or when NEC required whether or not shown, install
disconnect switches appropriate for the application. When serving motors, they shall be
motor rated. Those for equipment (if any) outdoors shall be in NEMA 4X SS enclosures, or

as otherwise indicated on Contract Drawings.

B Switches shall be heavy duty, quick make and break type. They may be non-fused by a solid
copper bar, silverplated, heavy duty on motors over 2 h.p. For small motors (/8 h.p. and
less), a toggle switch, motor rated, may be used: otherwise, they shall be similar to Square D
Type HU. Manual starters with overload protection built in are approved when NEC

acceptable.

C  Where multiple equipment items are supplied from a common circuit, disconnects shall be
fused type.

OVERCURRENT PROTECTION SERVICES

A Overcurrent protection for motors is to be in the starters. There is to be protection in each
phase wire. Overcurrent protection of conductors is by thermal and magnetic molded case
circuit breakers in the panelboards. Where combination starters are used, the breaker is to

Environmeotal Engineers/Consulann
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be a motor circuit protector with only magnetic trips. These must be supplied from a2 branch
circuit protected by a thermal and magnetic tric breaker

2.12  WIRE CONNECTORS AND DEVICES

A

All wire joints shall be made with a pressure squeezed connector such as T & G Stakon and
ldeal, or bolted clamp such as made by Dessert. Twist-on type wire nuts are also permitted
for general lighting and receptacie circuits, only. Make up to terminals shall be mechanical
squeeze connector. Wherever only a screw connector is availabie, install a conductor
terminal iike T & G Stakon spade or donut and designed for the application and compression

set to the conductor.

Cover all joints made with non-insulated clamp devices with Scotch brand plastic electrical
tape. Type #88 may be used at any joint and shall be used whenever the temperature of joint
or the room is below 50°F. In the summer, or when temperature is above 60°F, new type #33
plus may be used. Triple wrap joints, each wrap having a 50% overlay.

213 SWITCHES AND PLATES

A.

E.

Switches shall be specification grade, 20 amperes at [20/277 volts, with ivory handle, such as
Bryant 4901-1, for SPST applications. For three-way use No. 4803-|, and for four-way use

4904-1. All switches shall have clamp type terminals screw set.

Mount all switches vertically, wali-flush. and at a height of 4' 0", adjusted to minimize cut of tile
or masonry unit, unless otherwise specified.

All switches must have machine screw held wire and be back wired. Automatic grips will not
be permitted. All switches must be classed as heavy duty.

All flush piates are to be smooth-line nylon, one piece construction for all grouped switches,
or Mulberry equivalent. On surface boxes they shall match the box style for the device

instalied.

Switches and plates shall be a product of Bryant, General Electric or Hubbell.

214 CONVENIENCE AND OTHER OUTLETS AND PLATES

A

c.
D.

Convenience cutlets shall be duplex, specification grade, ivory face, side wired binding screw
type, two pole, three wire, rated 20 amperes at (20 volts, Bryant 5362-] or equal. On flush
mounted units use Bryant ivory nylon plates or equal. Mount all outlets a minimum of 24"
AFF. Where single outlet unit is indicated, use Bryant #5361-1. Where corrosion resistant,

provide Bryant 5361-CR for single outlets.

Where "GFI" receptacles are indicated on drawings, it is the intent that ground fault protection
be provided by individual Class A, 20 Ampere, 120 volt, GFI receptacles for each device

shown, egual to Bryant GFR53FT-I.

Outdoors and elsewhere as shown, use weatherproof covers.

Automatic grip set outlets are not permitted.
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2.15

F.

On flush mounted boxes for concealed wiring, use ivory nylon plates. On exposed FS and FD
boxes, use cast feraloy covers matching the box or stainless steel as above, if styled for the
box In corrosive areas, outdoors and in damp locations, use device plate that is weather
proof with the attachment plug inserted or removed, in full conformance with NEC Article 410-
57 (b)(1), so the load may be plugged in and not attended while in use. Enclosures shall be
U/L listed and must include a gasket between the hinged cover and mounting/base plate, and
between the enclosure and the mounting surface. These devices shall be as manufactured
by Tay Mac Corp., Tempe, AZ; 1-888-440-9045.

Outlets and plates shall be a product of Bryant, Hubbell, or General Electric.

MOTORS

A.

These specifications relating to motors and motor control apply to all motors and controis
furnished by this Section or any other section.

Each section supplying motor drive apparatus will be responsible for supplying an electric
motor of sufficient size for the duty performed. These shall not be oversized beyond a normal
safety factor, except that standard design ratings for next above motor size required will be
used. Unless otherwise specified, all motors shall have open frames, Class A insulation and
continuous duty classification based on a 40°F ambient temperature of reference.

Motor Control: Each motor, or group of motors, requiring a single control shall be provided
with a suitable controller and devices which shall perform the functions as specified for the
respective motors in other sections of these specifications. All controllers shall conform to the
adopted standards and recommended practices of the Industrial Control Standards of the
National Electrical Manufacturers Association and the Standards for Industrial Control

Equipment of Underwriters’ Laboratories, Inc.

All motors utilized with VFD dnives shall be premium efficiency, inverter duty rated, in
conformity with serving utility efficiency requirements to permit OWNER to obtain rebate.

Thermal Overload Protection. Each motor shall be provided with an overload protective
device, integral with either the motor or controller. Uniess otherwise specified, the protective
device shall be of the manually reset type. Manual controliers for motors shall be specifically
designed for the purpose, and shall have a h.p. rating adequate for the motor. Automatic
contro! devices such as thermostats or floats are satisfactory, for direct control provided they
are designed for that purpose and have an adequate h.p. rating.

PRIMARY AND SECONDARY SERVICE

A A new 240/120 volt, single phase, 3 wire service shall be provided underground from the

Community center Site on Bay Road to each of the pumping station sites by the
CONTRACTOR. A single power feed conduit and a spare conduit shall be installed in

accordance with the Contract Drawings.

The electrical service shall terminated by the CONTRACTOR in a handhole on the
Community Center parcel on Bay Road. The Electrical Subcontractor’s work will begin in this

i = dim~v Inoianrck MA DESIGN SPECIFICATION
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2.19

2.21

hand hole. Transformers permanent and secondary power shall be provided by CTHERS

under the Wastewater Holding Tank Contract.

ELECTRICAL SERVICE AND DISTRIBUTION SYSTEM

A

C.

, Materials, etc. necessary for a complete approved

electrical service as required by the structure, including inspection and approval by the utiiity

and local inspection departments.

The Subcontractor shall notify the utility company in writing, with a copy to the Engineer. no
later than ten days after signing construction contracts, as to when the power service will be
required.

If the utility has any charges for service modifications required at the Pumping Station Sites,
the CONTRACTOR shall include all such costs in his bid.

UNDERGROUND ELECTRICAL SERVICES

e Massachusetts andior

A. Underground service shall comply with all the requirements of th
National Electrical Code, National Electrical Safety Code, local utility company, and local
enforcing authority.

B. Furnish and install secondary lugs on transformer as required.

C. It may be run in rigid galvanized conduit or in PVC coated rigid galvanized condui (2s
indicated on Contract Drawings) approved for electrical use. Conduit shall be 36" beiow
grade and pitched to drain.

D. install yellow plastic marking fape 12" above all buried distribution.

METERING

A. Permanent metering, in accordance with utility company requirements, shall be provided by
OTHERS under the Wastewater Holding Tank Contract. Temporary power for construction
shall be coordinated, metered, and paid for by the CONTRACTOR.

B. Any utility charges for poles, service cable, meters, etc., in connection with the provision of
temporary power shall be paid in full by the Electrical Subcontractor under this Section.

C. Where required, provide metering transformer enclosure to serving utility’s standards.

HAND HOLES

A. Hand holes shall be as specified on the plans.

PANELBOARDS

A. Panelboards shall be provided with main lugs or main breakers and branch circuit breaker.

according to the schedule on the Drawings.

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
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2.22

The general requirements for the panels are shown on the drawings including mounting and
gutters. Mount the panels 6'-68" up to top of roughing cabinets. Gutters shall not be less than
5" Breaker frame size is shown on the drawings. Handle ties will not be permitted
anywhere. Multi-pole breakers shall have common trip and one handie.

All breakers shall be trip-free, suitable for switching, and thermal magnetic. All breakers shall
be bolted to bus type secured in place by holding bolt. "Space'” means provisions for adding
breakers. Breakers or busses shall contain terminations or tappings designed for these
attachments. All points of contact between bus and sub-bus shall be of copper full silvered
between all contact surfaces. All breakers shall have an interrupting capacity of 22,000
amperes at 240 volts AC (symmetrical RMS amperes), except the panel at the Wastew’ater
Treatment Facility which shall have breakers rated at no less than 30,000 AIC.

Provide a typewritten tabulation indicating fixture outlets, devices, machines, or apparatus
served by each breaker and their room location. This shall follow coding on the drawings with
breakers numbered from top to bottom. Mount tabulation inside the door in a frame for the

purpose, with a transparent plastic cover.
All panelboards shall be manufactured by Square D, or approved equal.
Provide TVSS (transient voltage surge suppressor)approved equal to surge logic by Square D

and rated 160KA/phase surge capacity, wired to panel board. Where stand-by Power is
Portable, and at main service breaker where stand-by Power is fixed mounted.

BALANCING OF LOADS

A

The Contractor shall balance all loads between phases in all panels, etc., around the neutral.
Neutral conductors shall be the same size as phase conductors unless specifically noted

otherwise. No Common neutrals will be permitted.

All circuits shall be distributed among the phases so as to restrict any phase load imbalance
to less than 10% at any panelboard.

After completion of th.e installation, record under full load conditions the current flow in each
phase feeder. Submit four copies to the Engineer giving name and location of each panel,

etc.

Circuit members assigned to home runs and devices on the Drawings are for purposes of
indicating individual circuits and are intended to correspond with the circuit numbers in the
panels. The panelboard directory shall designate each circuit and its associated load. If the
numbers deviate from the Drawings, the as-built Drawings shall reflect this.

2.23 TELEPHONE

A. Provide new underground telephone service conduit at each site. Provide wiring to auto

2.24

dialers at each facility.

EMERGENCY LIGHTS, EXIT SIGNS

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
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2.25

2.26

2.28

2.29

A Provide emergency lights per contract drawings.
WIRING OF MECHANICAL AND OTHER EQUIPMENT

A The Electrical Subcontractor shall wire ali power to, providing and installing local disconnecis
for, all mechanical equipment and equipment by other trades or this section per Contract

Drawings. This shall include but not be limited to:
Odor Contro! blower fans

Pumps, etc
NOTE: Review plans and specifications for all sections providing equipment to be wired to

determine special wiring or control requirements to be provided for such under this
specification section.

TRANSFORMERS (if any)

A. NEMA ST20, general purpose, dry-type, self-cooied, ventilated. Provide transformers in
NEMA 1 enclosure. Transformer shall have 220°C insulation system with a temperature rise
not exceeding 150°C under full rated load in a maximum ambient of 40°C. Transformer shail
be capable of carrying continuously 115% of the nameplate kKVA without exceeding the

insulation rating.

-

a

INSTRUMENTATION

A The subcontractor under this section snall provide all conduit for and provide and install ali

sighal cables for instrumentation provided under all Secticns of these specifications, including

provision of all required 120 voit power wiring and interconnections of signal cables. Review
other Specification Sections for equipment requirements.

STAND-BY POWER PROVISIONS

A. Provide all conduit, wire and connections for stand-by generator connection at all locations.

At each Pump Stations provided a portable stand-by power connection, manual transfer
switch, generator receptacle (Crouse Hinds AREA Series), 100 Ampere, 3 phase, 4 wire, with
matching plug for OWNER's portable generator, conduit, wiring, etc. for stand-by power
provisions. The manual transfer switch shall be rated 100 Amperes, 3 phase, 4 wire, and
shall have a U/L listing for service in NEC Article 702 installations. If owner has no
receptacle/plug standard to be duplicated, plugs (on generator cord) shall be female and
receptacles (at pump stations) shaill be male configurations.

At single phase served stations all wiring is being provided to permit future conversion to 3
phase power. Provide placard on manual transfer switches indicated service voltage and

phases.
PUMPING STATIONS

A. Provige water tight, outdoor enclosures for installation of pump station control panels, utility
main service, telephone service and manual transfer switches and receptacles or automatic

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
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2.30

2.31

2.32

3.0

3.1

transfer switches, generator service main service overcurrent protection, dialers, and other
ancillary devices. Panels shall be per details on Contract Drawings, stainless steel
construction, and sized for all items to be installed within them.

Provide all conduit and wiring for connection of all equipment and install control panels,
automatic transfer switches, etc. as provided under other specifications sections.

Provide concrete foundation for enclosure.
Provide wood posts, disconnects, junction boxes per details on Contract Drawings.

Provide all connections, etc. required to leave a complete installation at each site, operating
per project specifications.

MAIN SERVICE BREKERS/OVERCURRENT PROTECTIVE UNITS

A Provide new main service breakers for utility and stand-by power at each pump station.
DIALERS
A Provide at each site, a telephone auto dialer approved equal to Verbatim Modular Senses

VSS by Raco Manufacturing and Engineering Co. as represented by Energy Resources
Group (603) 436-6962. Dialers shall include Verbatirn Parallel Printer Port Adapter Cabie for
connection to a local printer. Each dialer shall utilize a separate input connection for each
alarm condition at the facility involved. The dialer, as specified, is to be capable of future
interface to a future SCADA system.

DELIVERY, STORAGE AND PROTECTION

The Subcontractor shall be responsibie for the work and equipment until finally inspected,

A
tested and accepted. Carefully store materials and equipment which are not immediately
installed after delivery to the site. Close open ends of work with temporary covers or plugs
during construction to prevent entry of obstructing material.

& Each Subcontractor shall protect work and material of other trades from damage that might
be caused by that Subcontractor's work or workers and shall make good a damage thus
caused.

iNSTALLATION

GENERAL

A The entire work provided in this specification shall be constructed and finished in every

respect in a workmanlike and substantial manner.

The Subcontractor shall obtain detailed information from the manufacturer of apparatus as to
the proper method of installing and connecting same. The Subcontractor shall also obtain ali
information from the Contractor and other Subcontractors that may be necessary to facilitate
the work and the completion of the whoie project.

I o = Neck 1PswiICH. MA DESIGN SPECIFICATION
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C. Before installing any of the work, the Subcontractor shall see that it does not interfere with the
clearances required for finished columns, pilasters, partitions, walls, and ceilings, as shown

on the Contract drawings and details.

D. Work installed by the Subcontractor which interferes with or modifies the architecturai desigr
as shown on the Contract Drawings shall be changed as directed by the Engineer. and al;

costs incidental to such changes shall be paid by the Subcontractor.

E In any and all cases of discrepancy in figures, plans or specifications the matter shall be
immediately submitted to the Engineer for decision.

3.2 SITE VISITS

A. The Subcontractor will be required to visit the site as the work progresses and to carefully
investigate the structural and finished conditions affecting all details of the work, and shall

arrange such work required to meet such conditions.

3.3 CUTTING AND PATCHING

A. Itis the duty of the Subcontractor to furnish and install all sleeves required in the performance
of this Contract and to furnish to the Contractor the size and location of all openings required
on the performance of this contract; and it shall be the duty of the Contractor to provide the

required openings during building construction.

B. If this Subcontractor fails to provide for all sleeves and openings as required in the
performance of this Contract, the Subcontractor shall instruct the Contractor, who shali do
such cutting, drilling, patching and grouting and so forth necessary for the proper instaliation
of this Subcontractor's work. The Contractor is to charge this Subcontractor for this work and

it shall be done at no additional expense to the Owner.

C. Shouid the Contractor, after having been fully advised by the Subcontractor, fail to arrange for
this work, the Subcontractor shall promptly notify the Engineer in writing of such failure. |n the
event of any disagreement between the Electrical Subcontractor and the Contractor over the
foregoing, and in the absence of any written requests or agreements between the two, the

decision of the Engineer shall be final.

3.04 ALUMINUM CONDUITS

A. Aluminum conduits shall not be installed.

3.05 INTERIOR CONDUIT SYSTEMS

A. Electrical Subcontractor shall coordinate with Engineer as to locations, sizes and number of
conduit sleeves to be installed through cast concrete.

Exposed runs of conduit shall have supports not more than 6'-0" apart and shall be instalied
with runs parallel or perpendicular to walls, structural members, or intersections of verticat
planes and ceilings with right angle turns consisting of cast metal fittings or symmetric.
bends. Conduit bends and offsets shall be avoided where possible, but where necessary,
shall be made with an approved hickey or conduit bending machine. Conduit which has been
crushed or deformed in any way shall not be instalied. Expansion fittings shall be used to

Environmenmal Engincere/Consuliant:
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3.7

3.8
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 Conduits shall be securely fa

. sheet steel of not iess than th

A A complete syste

A Outlets shall be installed in locations as

provide for expansion joints. Wooden plugs insered in masonry or concrete shall not be used
to secure conduits or boxes. Conduits shall be supported on approved types of stainless
steel wall brackets, ceiling trapeze, straphangers or pipe straps, secured by means of toggle
bolts in hollow masonry units, expansion bolts in concrete or brick, machine screws on metal
surfaces, and wood screws on wood construction. Provide stainless stee! hardware for
stainiess steel support systems. Conduit shall be installed in such a manner as to insure
against trouble from the collection of condensation, and all runs of conduit shail be so
arranged as to be devoid of traps wherever possible. The Contractor shall exercise the
necessary precautions to prevent the Jodgment of dirt, trash, or plaster in conduits, fittings, or
boxes during the course of installation. A run of conduit which has become clogged shall be

entirely freed of the accumulation or shall be replaced.

In corrosive/damp areas, all clamps, fasteners, etc. shall be stainless steel with stainiess steel

fasteners.

stened to all junction boxes, pull boxes, and panelboards with
galvanized locknuts and bushings, care being taken to establish a firm mechanical and
electrical contact between the box and the conduit.

Flexible conduit shall be installed only where necessary to overcome vibration at motor
connection, and shall be as short as possible between the motor terminal box and the junction
box on the branch circuit rigid conduit. Al flexible conduit shall be of the liquid-tight type
similar to "Sealtite”, with proper fittings. Provide minimum 2 ft. diameter loop.

All rigid metallic conduit shall utilize threaded fittings.

Pull boxes, junction boxes and cabinet boxes shall be constructed of code gauge galvanized
e minimum size recommended by the National Electrical Code.

Boxes shall be furnished with screw fastened covers. Where pull boxes aré used in finished
areas, the Engineer shall be consulted as to the location, type of cover, and finish of box and

cover. Locations shall be as inconspicuous as possible.

CONDUCTORS

m of conductors shall be installed in the raceway system, except where
tiet to outlet, and no splices shall be

otherwise noted. Conductors shall be continuous from ou
type connectors properly taped

made except within outlet or junction boxes. Compression
shall be utilized for all splices.

OUTLETS

indicated on the Contract Drawings. The

subcontractor shall study the general building plans in relation to the spaces surrounding
each outlet in order that the work may fit the other work required by these specifications.
Where necessary, the Subcontractor shall relocate outlets so that installed fixtures -are
symmetrically located according to room layout and will not interfere with other work or

equipment

DEVICE PLATES

Enviroamenwal Engincers/Consultanu
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A Device plates shall be installed on each outlet to suit the device instalied therein. Plates shali

normally be installed vertically, with an alignment tolerance of /6",

3.9 GROUNDING

A. The conduit system and the neutral conductor of the wiring system shall be grounded. The
grounded connection between the electric system neutral and the conduit system shall be
made at the main electrical service panel. A bare copper conductor sized per NEC shall b
instalied in non-metallic conduit from the breaker enclosure to a driven ground rod (or rods).

B. In addition, the ground electrode conductor shall be connected by a process approved equa!
to "Cadweld" process to ground rods, 3/4" diameter by 10 feet long. Provide certified test of
recognized testing agency that ground resistance does not exceed 25 ohms.

C. Ground wires shall be grouped and bonded to panel boxes, not to system neutrals. The
ground terminal or receptacles shall be bonded to outiet boxes with No. I2 AWG bare or green

insulated wire, or other suitable means per the National Electrical Code.

D. All electric equipment shall be grounded.

E. Conduit and/or raceway shall not be utilized as the bonding conductor.

3.10  EXPLOSION PROOF REQUIREMENTS

A. Where encountered, equipment shall be Class [, Division |, Group D rated.

3.11  PULLING CABLES

A. Cables shall be instalied utilizing pulling equipment designed for the types of wireways or
conduits installed. Where lubricating material is required, it shall be a material manufactureg
for and designated by UL label as suitable for the types of insulation invoived on the
conductors. Care shall be taken during cable pulling not to cause Kinks or sharp bends in the
conductors. If insulation on conductors is cut or nicked during pulling, the conductors
involved shall be removed and replaced at no added cost to the Owner. During pulling, the
maximum strain applied to the conductors shall not exceed 50% of the ultimate strength of the

conductors.

2 FIELDTESTS

w
-

A. As an exception to reguirements that may be stated elsewhere in the Contract, the Engineer
shall be given 5 working days notice prior to each test.

B. Distribution Conductors 600 Volt Class

that no short circuits or accidental grounds

1. Test all 600 volt class conductors to verify
pplies a voltage of approximately 500 volts

exist. Make tests using an instrument which a
to provide a direct reading in resistance.

Ground Rods

O

Environmental Engincers/Consultant
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D.

1 Test ground rods for ground resistance value before any wire is connected. Use a
portable ground testing meggar to test each ground or group of grounds. The instrument
shall be equipped with a meter reading directly in ohms or fractions thereof to indicate the
ground value of the ground electrode under test. Provide one copy of the meggar
manufacturer’s directions for use of the ground meggar indicating the method to be used.

Test Report
1 600 volt cables (identify each cable & test result).

2 Grounding Electrodes & Systems (identify electrodes and systems, each test).

313 EXAMINATION AND APPROVAL OF WORK

A.

No work shall be covered before examination and approval by the Engineer and by all
inspectors and authorities having jurisdiction. Replace any imperfect or condemned work with
work conforming to requirements and satisfactory to the Engineer, without extra cost to the
Owner. If work is covered before due inspection and approval, the Subcontractor shall pay all
costs of uncovering and reinstating work.

344 CLEAN UPAND REPAIR

Al

At the completion of the work, the work area shall be left clean. Any damage caused to work
of other trades by electrical instaliation shall be repaired at the expense of the Electrical

Subcontractor.

3.15 GUARANTEE

A.

—_————

T -~ toowncH MA DESIGN SPECIFICATION

Attention is directed to provisions of the General Conditions regarding guarantees and
warranties for work under this Contract.

Manufacturer shall provide standard guarantees for work under this Section. However, such
guarantees shall be in addition to and not in lieu of all other liabilities which the manufacturer
and Subcontractor may have by law or by other provisions of the Contract Documents.

All materials, items or equipment and workmanship furnished under this Section shall carry
the standard warranty against all defects in material and workmanship for a period of not less
than one year from the date of final acceptance of the work. Any fault due to defective or
improper material, equipment, workmanship or design which may develop within that period
shall be made good, forthwith by and at the expense of the subcontractor, including all other
damage done to areas, materials and other systems resulting from this failure.

This Subcontractor shall guarantee that all elements of the systems are of sufficient capacity
to meet the specified performance requirements as are set forth herein or as indicated.

Upon receipt of notice from the Owner of failure of any part of the systems or equipment
during the guarantee period, the Subcontractor shall replace the affected part or parts.

This Subcontractor shall furnish, before the final payment i3 made, a written guarantee
covering the above requirements

Environmeool Engineers/Consulianu
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Boring #
B-01
B-02
B-03
B-04
B-05
B-06
B-07
B-08
B-08
B-10
B-11
B-12
B-13
B-14
B-15
B-16
B-17
B-18
B-19
B-20
B-21
B-22
B-23
B-24
B-25
B-26
B-27
B-28
B-29
B-30
B-31
B-32
B-33
B-34
B-35
B-36
B-37
B-38
B-39
B-40
B-41
B-42
B-43

APPENDIX A: SOILS AND BORING LOGS

CURRENT STATUS OF BORINGS

Not Not

Borina Log in Spec Completed & in Spec received performed

Status
Completed Yes
In Process No
Completed No
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Compieted Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Compieted Yes
Compieted Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Eliminated N/A
Eliminated N/A
Completed Yes
Eliminated N/A
Completed Yes
Completed Yes
Completed Yes
in Process No
in Process No
Completed Yes
Completed Yes
Completed Yes
in Process No
Completed Yes
Completed Yes

TOTAL

1
1
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gl o [ovetion s R RS Uit %
B-6 11/2/2004 0-6 Lt brown F-C SAND & Silt, poorly sorted {dry) Fill. Sand
28 6-7 _ [Brown F SAND, some M-C Sand (ary) ]
715 |t b Lt. brown clayey S?R(-dW_\_*—_N‘“* NL‘T‘iH“C—IayTy Silt|
B-7 11/2/12004 0-4 Lt brown F-C SAND & Siit poorly sorted ’dry\ IR Sand  |groundwater encountered
29 T browm{ led CLAYEY SILT | {ary) whl - Clayey Silt Siltjat 5.8 ft bgs, low permeability
8-15  |Light brown SILT trf sand (damp) Till- Silt
B9 111212004 34 a4 ok < brown F-M SAND, some ontmmd lgroundwater encountered
415 it brown CLAYEY SILT itie (Y s’é‘rﬁ'ﬁﬁi“—_“ Till Clayey Siltlat 6 8 # bgs. v low permeabilty
B-10  111/3/2004 0-2 No Tecovery Fill Soft Fill
54 25|t brown- -gray SILT, litile (1) C ‘Sand nravel (dry) 17T St JRefusal al 7 ft. (move rig 3 f)
é-T—Vboulder_sTug_;(ggrmdmg T After 12 ft, very dense and slow
715 |Lt brown, CLAYEY SILT and i Sand- Gravel augering
B-11 [11/3/2004 A No recovery Fil Soft Fill
82 1-8 |DK brown-black SILT, little (- () F- JF-MSand T TSI |aRer 10 # very dense and slow
512 [Brown CLAYEY SILT) and F Sand -F Gravel (dry) | augering
12-15 |Brown CLAYEY SILT, soms F Sand F F Gravel (dry)
h3-1? 11/3/2004 0-2 No recovery Fill Soft Fill
88 29 [Brown CLAYEY SILT il MG Sand (dry) | TSI |After 9 f, very dense and siow
9-15  |Lt brown CLAYEY SILT, some C Sand -F Gravel augering
o n Gravel coarser at 15 ft. (dry)
B-13  [11/3/2004 0-2 No recovery Fill Soft Fill
86 2-10 Brown CLAYEY SILT, some M Sand-F Gravei (d (dry) [ TSIt |After 10 ft very dense and slow
10-15 {Brown CLAYEY SILT and C Sand -F Gravei (dry) augering
B-14 [ 117372004 0-2.5 [No recovery Fil ISoft Fil
80 2.5-7 |Brown SILT, littie (-) M-C Sand-F GraveT(Frﬂ' T|II Silt  |After 10 ft. very dense and slow
E.?‘-F%wn SILT, little (-) F-C Sand (dry) ‘ﬁaugering
L 12-15 [Brown CLAYEY SILT and C Sand .F Gravel (dry)
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B-15

11/3/2004

67

0-4.5

No recovery

Fill

very Soft Fill

4.5-11

Brown CLAYEY SILT and F-C Sand-Gravel (dry)

Till: Silt

very Dense 6-7 ft, Boulder at 10 ft

11-13

F-C Gravel and brown Clayey Silt (dry)

Gravel Seamlgravel is subangular to subrounded

14-15

Brown CLAYEY SILT and M-C Sand (dry)

Till: Silt

slow augering after 6 feet to end boring

11/3/2004

52

0-2

No Recovery

Fill

2-55

Brown - dk gray SILTY CLAY (damp)

Organics

5.5-11

Brown SILTY CLAY, tr F-C. Sand (dry)

13-15

Brown SILTY CLAY, little F-M Sand (dry)

Tilk Silt

11/3/2004

56

0-4

No Recovery

Fill

4-55

Dk brown CLAYEY SILT, homogeneous (damp)

Organics

55-15

Lt brown CLAYEY SILT, littte (-) C. Sand -

Till: Silt

B-20

11/2/2004

58

0-5

Dk brown F-C SAND and Siit

Fill

5-11

Lt brown SILT and F-C Sand (dry)

11-15

Lt. brown F SAND to Gravel and Silt
(poorly sorted) dense

Till. Silt

Slow augering, dense formation

B-21

11/2/2004

66

0-7

Dk, brown-black F-M Sand and Silt

Fil

Denser at 7 ft.

7-10

Mo recovery

10-13

Lt brown SILT and F-C Sand to F. Gravel (dry)

13-15

Lt. brown clayey Silt, some f-c Sand (dry)

Till: Siit

B-22

11/2/2004

63

0-6

No recovery

Fill

6-12

lLt brown/Gray mottled SILT, little (-) f sand (dry)

1215

Lt. brown Silt, tr f. sand (dry)

Till: Silt

@10 augers grinding on rock

B-23

11/2/2004

46

0-5

No recovery

Fil

5-15

Lt brown CLAYEY SILT, some (-) f-m sand (dry)

Till: Clayey Silt|{Augers occassionally grinding on rocks

B-24

11/2/2004

36

0-4

Lt brown F-C SAND & Silt, poorly sorted (dry)

Fill: Sand

4-10

No recovery - soft material

10-15

Lt brown CLAYEY SILT, little (-) f. sand (dry)

Tilt: Silt

Notes: 1. Borings drilled using 5-inch diameter augers with non-hollow bit.

LirTLe NECK, tPswicH, MA DESIGN SPECIFICATION
WASTEWATER COLLECTION SYSTEM — JANUARY 7, 2005
REVISED JANUARY 10, 2005

L OMBARDO ASSOCTATES, INC

Environmenta) Engineect/Conrulants

APPENDIX A -3



- BORING LOG T B Wﬂ

IBoring Name 81 ammme—
iPromct No BW0041 Geologist Joe Lurgic Py
iChent {ombardc Associates, inc Onling Method Solid Auger A, GEOS‘Y’T\TEC CONSULTANTS
iProject Name  [rttie Nack Barshote Ora 5 2 Gronl hoan Swr 103
L ocabon Ipswich, MA Acwr. . Masssenwens 01723
{oniing Co Soil Expioration (Tim Flores)  Northing 307990¢ e STE ML - For (VT 2609394
Sesung 8465 ¢
Checked By  tua

i.omplehon December 29, 2004

“nmmenis,

Lnhologr Deccnpiion

|
; |
!l FILL: SAND | '

ORGANICS
Ds ptoen organit SAMNO 1ome Sin

I
SAND |
Db - Ll brown SAND . some Sit, {morst) ) oense
SAND
Lt brown SAND, some Sift {motst) dense

Grounavate: not Qbserved

Enviroameaw! Engincent/Consubianu

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
WASTEWATER COLLECTION SYSTEM — JANUARY 7, 2005




BORING LOG

pg 1N

Ok brown organic SAND. soma St

Boring Name B-1 —
Projpct No.  BWOD41 Geologist Joe Lurgio ——

Client Lombards Associates, tnc. Driling Method  Solid Auger amemm. GEOSYNTEC (CONSULTANTS
Project Nerme Little Neck Borehole Dia 57 109 Grest Rosd Sute 105

Locabon |pswich, MA A, M et atbuse £ 01720

Driling Co. Soil Expioraiion (Tim Flores) Northing 3079908 el (V6 2639380 b ox (I7E) BIIH4
Completion  December 28, 2004 Easting 846511

Checked By oJa
g 3: é Lnnatagic Dascnplion Commenls |
FitL: SAND
I
1 —]
n ORGANICS

a

€

SAND

Dk . Lt brown SAND _sorrie Sl {morst) dense
R SAND

LI brown SAND . some Silt (moist) dense

Groungwater no! Observed

D ym—— = A

Imewanrs MADS NMeciea QooiciraTION

Frvimammrel Fasmneen/Consulians



BORING LOG _—

Baoring Name B8-04 s
—
Frojact No BWO0O04 1 Geologrst Jelf Rogers A s—.
Chany Lombargo Assocuatoc, Inc Drilling Method Auger AT, GEOSYNTEC CONSULTANTS
Projoct Name Uttla Neck Borehole Dio 8° 2R9 Grea' Kowd, Saur 105
Locaton lpswich, MA AQor  Masaschenen 01720
Driiling Co Soll Explorauon (Tim Filores) Northing 3079544 Ted (9T 2639581 « Py (970) 2629364
Compleuon December 13, 2004 Ersting 845969
Chockad By O
: : |
# !
e b E (
LI RN
S PR Liwomoks Gws cripmon o hT'""‘ ommans
RANDY FULL .
Dk brown Sitt and Clay. itlle sand. trace grave (damp) i
inmm‘;u 3 teat
]
i
TRL:-SILT
Lt brown SILT, kttho Bend, tace Grave; (dry)
L Qo roes tv ¢ not obeerved
LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION Eavi | Engineers/Consultan
lavuiamye 7 ANAE NPT PR PR Ly

\ATacTrmanaTeme Ml CrTiIAn Quereas



BORING LOG pr 14
Boring Name  B-5
Project No. BWo041 Geologist D. Bourdeau —
Client Lombards Associsies Drilling Method - Auger g, GEOSYNTEC CONSULTANT
Project Name Little Neck Island Borehole Dia. 8" c N T S
Location ipswich, MA 209 Grest Bumad. Sunc 108
Drilling Co. Soil Explorarion (Tim Flores) Northing 3079333 Acvon, Missactaner 01720
Completon 12/22/2004 Ensting B45B78 Tel (975) 2639518 + Fax (970) 263-9594
Checked By JNR
] F'si. 1
1 i 2 o
£ 3 3 - Flri;
s [z 83 E 51
S 5 E Lanotogc Deacrrotion g5 5 | E i Comments on Sample
LOAM FTLL 51 8| 4
7
1 2
2
-
BANDY FRL 100sa, poony soTed
1 MoG. brown M SAND, ise pravel {ory]
$— s2 2| =
30
T a0
7
n TRA: 30T Inose with 7.5 YR 5/ motties
Lt Brown Fad SANDY SILT. sorme M
- Geavel (mowt)
10— s3 24 | 15
TR CLAVEY MLT 14 {frm, poorty sormed
“ Lt Brown CLAYEY SL.7, somu M Sgnd, 12 |ohasrved water in spoon
- tace M Gravel (moisl) 13
16— 54 0| 15
TEL: CULAYEY 8ILT 27 |hrm poorty sored
- L1 Brown LLAYEY SILT, umcw F Geavo: 22 |chuervect wamr in s0c0n
- s M Sanc real} 2
~
20 e
—
-
25 et
—
30—
i I
a5 Grounowster N0t COserved
—__{ Sompies teken ueeng 247 long 24nc dRmeNE: 30Ul 3pOoN JaMPiL:. ONven by a 140m harmer Gropped 30 inches

lmmsmms s MAA M- Coe/ICira TN

+/Con

[H

| Engi




BORING LOG N
Bortrp Kame B-& a—
troect No BWO041 Gedlogtst Devid Adiman P — Ge
Orent Lombardo Associates Inc Dniling Method tuget  — LOSYN TEC CONSULIA_]\'TS
Proect Name Little Neck Borenale Din 5 289 (wem Koad Sus 104
Locstion Ipswich MA After Masiachumern 01720
Onding Co Sail Exptorabon (Tmm Flores) Northing 3079432 Tel (V78) 2639388 - Fua [VIN) 260 P0a
Compietion Novernber 2 2004 Easting 845823
‘ Checadby R
: ?‘ . |
Bt E( & !
« e g- A
Ao Bala Y. .1 SO ! Commants .
4| | |
) { (
— | l
4| ,'
i
, | ; | i
o
) i i
[ i SANDY FRLL | |
J__{ | ’ U brown F-L SAND & St poony sortsd (dry) | |
i i [ :
- | j |
ot ! [ }
] !
Co | g‘
3 | |
. | : ,
| ] } i
- ,
o ! P - . i . i
"‘—l; | ! SAKDY FLL | - —
2 ; , Rrown F SAND xormw M.C Sand (dry) H
ol i 5 ) ; |
7 | =
- | |
fd i
J ! '
! H
9—-{‘ : .
! ;
- | :
= | |
10 i |
!
! TLL: CLAYEY RILY :'
" U brown crywy St (dry) ”
”_j |
!
__J |
17 !
] |
o | |
] | |
f |
14—{ !
!
- { |
150md I !
LITTLE NECK, {PSWICH, MA DESIGN SPECIFICATION Envie  EnpiocerdC

PR R e e e m



BORING LOG

(1 brown F-C SAND & S&t. poorly sorted (dry)

Boring Name B-7 JR—
Project No BwWoo41 Geologrs! Dewvid Adirman AR a—
Chent Lombardo Associates. Inc Drilling Method Auger P N GEOSYNTEC CONSLHJTANTS
Proect Name Littie Neck Borehoie Dia 5" 789 Gron osd Sunr 103
Locahion Ipswich. MA Anes . Manacowan 0172
Driling Co Soil Explorstion (Tim Flores) Northing 3079350 Tet (FTH) 263.9585 - Fm (VTE) 283.9354
Cormplelion November 2. 2004 Easting 845799
Chached By IR
s £ z s
- - ]
s 2 g £ g 3
EEl ® H
g ;‘ 4] & Limoogic Descrpoan o0 Comments
—
-
SANDY ALL

TILL: CLAYEY GLT
Lt brown/Gray mottied CLAYEY SILT (dry;

Grountwiter sncountared st 5.8 1 by v. low parmesioday

TEL: BILT
Light bromn SILT. ¥ . xan (dermp)

AAA Mt D e AT

Foviraomental! Enmneen/Consulanis



Boring Name
Projuct No
Chent

Project Nama
Location
Dnlting Co
Completon

B-8

BWQO041

Lombardo Assvaate:, Inc
Lithie Nack

Ipswich. MA

Soil Explorston (Tim Flores
December 22, 2004

BORING LOG
Geologist D. Bourdsau
Driliing Method Auger
Borehois Dia 8"
Nocthing 3079274
Easting 845675

smaaaw. GEOSYNTEC CONSULTANTS

239 Greas Roxd. Sumr 105
Acoca Mamdearmn 01720
Tel (FT8) 2839381 - Fux (PTN) 261-9484

Creciesd By NS

em i

&

Lo b

*—l—l‘ ——

~

| _“Jis___L_LL — al L L 1

)

S A A

=

Lo

o

Pavemanit

Linorogic Desogpbor:

l
BANDY FILL
Dk brosm C SAND. some SH [moust)

]

iy crater 2l 4 0

L1
—_—

TWL: &1LT

Ll brown SILT ace F Sana (motsi)

|
|
|
1

Lds Recovery s18 R

TRL: SUT

Ltbrown 5il T, some C Gravel and M Sard (moest)

TILL: LAYEY SHT
Lt brown CLAYEY SILT, some M Sard. trace F Gravel

|
!
z

Grouviwater nol oserved

LiTTLE NECK, IPSWICH, MA DESIGN SPECIFICATION

Envirommeatal Enganecrs/Consaluant:



BORING LOG

pg 111

a1

@

»

L _j:.__l. _LJ__i;__ |

¥

. LJ__Lj

,i.

|

SANDY ALL
Dk brown F-M SAND. some SiL poorly sorted  {ory)

Boring Name B-9 _am—.
Proyact No. BWONM1 Geologrs! Dewd Adiman Ameer su— .
Cirent Lambardo Associates. inc Drilling Meihod Auger y GEOSYNTEC CONSULTAJ\TS
Project Nemmo  Lilie Neck Borehoie Dig 5 28 G Reosd Sau 103
Location Ipswich. MA Aen . Mavrachisw 01720
Orithng Co Sail Expiorsbon (Tim Flores) Northing 3079297 Tl (VD 265-9532 - Fax (VTH) 2639354
Carrpletion November 2. 2004 Ensung 845856
Checked By. R
g w's
2 b
Limologe Dascrpoon o0 Comments

T CLAYEY BILT
Lt trown CLAYEY SILT. tie (-) f wand {dry)

Groundwiter sncountsred at 6.8 & bgx v. ow parmeacsity

AAA M~ QOECIEICATION

Environmenw! Engineers/Consulianu




Boitng Name B.10
Project No BWO0041 Gsotogrst

BORING LOG

Oswvid Adiman

dm—
—

i, GrEOSYNTEC CONSULTANT®

Citent Lomberdo Associales Inc Oriling Methox! Solid Auger
Project Name  Utlle Neck Boretole [np e THYCremt Resd Suier 103
f.ocation Inswich MA Acen Masiwaueens 01720
Onting Co Sail Exploraton (Timn Fiores! Northng 3079261 Ter (VTH) 260.938K - Fax (978 267 3%
Lompeton November 3, 2004 Essung 846050
Checked By R

Lommenry

>
e
P H
i uE
. ; s
Bols ol f
S lfele!l | tmowa Gevinpoo
i i i
- i MO RECOVERY
4]
!
~
i
— S —
Fp—
-

TLL. QLT
U brown-prey SHT wtie (-) C Sxnd Grevel (ddry)

'

!
———— L

BOULDERE
Brown CLAYEY SILT snd f Sand -F Grave! (dry)

Retuxal 87 8 (moweng 3 8

o= . TIL: CLAYEY SILT
_J U brown, CLAYEY SILT and M. Sanc Grave!

i
!
|

|
{
;
i
|
l

|
|
|
|
|
|

]

Aler 1211 very dense ang siow wgenng

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION

WASTEWATER COLLECTION SYSTFM — .IANIIARY 7 2NN5

Environmental Engin Cansuitanu




BORING LOG

Boring Name B-11 m——
Project Noc BW0041 Geologist Dewvd Adilman A a—
Chenl Lombardo Assoctates Inc. Drilling Method Solid Auger y N GEOSYN—TEC CONSULTANT?
Project Name  Lttle Neck Borehole De 5" 289 Cre s Road Suie 109
Lacshion Ipswich. MA Acaz . Masazhysras 01720
Drilhing Co Sal Exploration (Tim Flores) Northing 3079230 To (F78) 26.9588 « Fo (F70) 263-95M
Completion November 3 2004 Easting 846316
Chackad By R
- . 5
z=1 £ €
£ [55% 0%
= 2cl ® Re
&8 z8l & Limolayic Descnpuon 50 Comments
1
7 NO RECOVERY So Fil
1—
P
=
A cELY
4_1 Dk brown-black, SILT, kttie (-} F-M Send
) !
S memd {
_J
|
&
o=
.
g
TLL CLAYEY BILT
i Brown CLAYEY SILT. and F Sand -F Grrval ()
16|
Ater 10 R very darme snd wow zugenng
37—
17—
43 ot
TR L: CLAYEY BLT
- Brown GLAYEY SILT, sans F SendF Graved {&y)
146 —yq
15—

R PN Y

Enviroamenml Engineers/Consulzann



B80RING LOG

Boring Name B-12 —
inofect No BwWOo(41 Geologist Onwg Aguman A e, G S . N
Cheat Lombardo Associates. Inc. Dniling Method Schio Auger e, (>7OSYNTEC CONSULTANTS
Project Name  Litle Neck Borehote Dia b 789 Crmeni Koad Suim 107
tocrlion tpswich. MA Acer Masschuers: 01720
Drting Co Soil Explorstion (Timn Flore s) Nortrung 3079262 T (VTBI 189386 - ka (970 2619554
Comptetion Novernber 3. 2004 Eastng 846505
Checuad By T
] '
ol | H
Y il
; 7ol 5| v
n LEIE Wi
] ’:-J*_TL-__.. o o Ve Dusenpoon __"d ! . Commens
!
7]
":l‘ ‘ NO RECOVERY Sot F2!
| ! |
P— -
! f
| |
1_{ [
i |
B I
o] ,
j )
|
‘] TILL CLAYEY BILT R
L Brown CLAYEY SILT iatie M C Sand (o) {
| ;
1 H
h— ;
) !

i Y

-
o
|
1 |
g !
i |Afer 8 £ very cenes mno dow auperng
]
4 |
!F-———; l
i ~ I
Vit ,’
4 I
o TR L: CLAYEY SILT f
= LL brown CLAYEY SiLT, some C Send -7 Gravel
.4! Gruvel cowrzst at 15 & (dry)
13t
i
-
H i
1eed ;
!
-
Il
H
5 :

Environmental Enginerre/Consudrana

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
o1 pd ag gy g g g0 0

WASTEWATER COLLECTION SYSTFEM — .lANI 1AV 7 21NA




Projoct No
Client

Location
Driling Co.
Completion

Project Name

BORING LOG

Boring Name B-13

BwWoD41 Geolagist
Lombardo Associales. inc. Drilitng Method
Litle Neck Borehole Dia
Ipswich., MA

Sail Exploratien (Tim Flores) Northing
Novernber 3 2004 Easting

Dawvig Adiirman
Sdid Auger
5

3079334
846643

At GEOSYNTEC CONSULTANT!

789 Great Road Swwr 105
Ages . Niassacsuses 01720
Tu (578 263.9580 « Fao (976) 263-95%4

Chacked By- e

Dopth ih}
Water Leve!
duning drilling

Siobg aphy
USCS

Lrmoiogc Descnpoon

QOessilicabon

Commants

B

G amend

HD RECOVERY

SoR Fil

TU.L: CLAYEY 80T
Browwn CLAYEY SILT, toms M Sund-F Grmved (dry)

TRL: CLAYEY RILT
Brown CLAYEY SILT end C Sand -F Gravel (ory)

|ARer 10 £, vary dence snd thow augmiing

RAA Mirecimu O simsa T

b mimsim




BORING LOG

Borng Name B.1¢ ——
a—
Project No BwWo0o4d1 Greologist Davis Agitrman Am— Agu— .. , o
Chent Lombardo Associates Inc Lriing Metheg Soid Auger AR, GL‘()S‘ NTEC CONSU—LTA'\ I
Project Neme  Utle Neck Borenole D e 2H9 Crewt Koad S 103
« ocalion Ipswich MA Aros Manuswmr 01720
Orling Co Sail Exploration (Tim Flores) Northeng 3079415 T (FI6) 2695 + Fa (7781 203 y40a
Compietion Novermnber 3 2004 Easting 846778
Checked By Kl
e _iimenaapc (S CnpUOr Commams
HO RECOVERY Soft Fil
|
H
H !
|
!
t
'
i
THL. ST
Brown SILT. Hbs {-) M-C Sand-F Gravel iory”
! .
|
'} i
H
y— ’V
| TRL: &Y i
! Brown SILT. tnde (-) F-C Send (dry) !
o Lﬁa 10 % very dsnie and tlow sugenrg

|

ol |
{

!

TLUL CLAYEY SILT
Brown CLAYEY SIL5 rnd C Sand-F Geavel {ory}

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION Enviranmertal Engineers/Consultang



BORING LOG

Boring Name B-15 At
Project No BWD041 Geologist Dewd Adimen AR S— e
Client | ombardo Assoclates. Inc Driliing Method Said Auger N GEOSYNTEC CONSULTANT~
Project Name  Littie Neck Borehole Dia 5° 787 Grem Koad. Swx 103
Locelion ipswich. MA Ao:  Nmsachusem DIT70
Drifing Co Sai Exploratron (Tirn Flores) Northing 3079478 Te) (576 263.9385 + Fama (978) 263-73%4
Completion November 3. 2004 Eastng 8465843
Checksd By AR
o c
s 2 H
£ |E§| &
= ~ o B v a
z 2E|l R 7 e
& 28| & Limatagic Descnpoon >0 Cormments
1 e
HO RECOVERY Very Sat Fill
7 et
—
3 ]
|
o
I
-
[ye—
very Dsrrze 6-7 R, Boudder st 10 f
&= sow muganng shmr 6 fest 1o wnd baring
L TILL: CLAYEY BILT
Brown CLAYEY SILT mno FC Sanc-Greval (cry} !
[
-t
Q e
10—
1} s
GRAVEL BEAN graval iz 3ubangdar to wibrounded
Ve F.C Gravel and brown Clayey S (dry)
13'—‘
14—-1
TRL: CLAYEY BILT
T Brown CLAYEY SILT and M-C Sand (dry}
15 s

P Y et L ta T e s Tt

Frvi | Faeinrera/Consultanes




~ BORING .oG T T T T

IBoring Narme B-16 av—
e
ITrojact No BWG304 1 Geologist Joea Lurgio A o ____ o )
1Cuent Lombardo Associmes, inc Dnliing Method Auger AR GEOSY-’\ TEC CONSUL—I ANTS
IProjuct Name  [tte Neck Borehoie Dia 5° 7 Orvar Koad Saas 108 ‘[
iLocation Ipswach, MA AU M s urtuuens DI T20 i
iDnling Co Soil Explorabon (Tm Flores) Nortiing 3079748 1oL (TR 1ELPI8E - b (778 260 930 i
IComplaton  December 29, 2004 Essting B47037 ,l
! Checied By pua |
i P .
oo pgld
fe 2o 2 ,‘
S -2 Lrnoiage Lrte npiar : Communt _
T i
: ‘i Pavemesm I l
; l !
| | (
H !
| | |
i SANDYV FILL | |

" “j Liheown i SARND (ory) (| ;
i | :
i ! | ,‘ !
P | 5
- . e !
i i '
P R i
i - ! |
! | ! |
. | |
I ] TILL: SAND ]
| 7 Liiown T SAND Some sin (gry) |

(i {

ES

L _I_L_:L_L N

TILL. 3AND
Librown b SAND some sil ang greve! (ory!

=

1

l‘._mln retovery DnA Chaier !

N

S T

TILL SAND
broen F SANC. some gravel (ory|

Ly _I;G_L

!
|
|
TiLL: SAND [
crown FOSAND some M oravael {diy) i

i

Grountwaer nnt ohserrc

LITTLE NECK, |PSWICH, MA DESIGN SPECIFICATION Envirnameatl Enmneera/Cansuliants



BORING LOG

pg M1

Boring Name  B-17 —
Project No. BWOO41 Gaologist Jeti Rogers A a—
Ciient Lombardo Assoclates, inc. Drilimg Method Auger y N GEoSYNTEC CONSULTANTS
Project Name  Littie Neck Borahote Dia. 8 269 Crrout Road. S 104
Locaton tpswich, MA Aos . Masactmecics 0) 720
Drilling Co. Soil Exploration {Trm Fioras) Northing 3079682 Tl (970) 2635308 - Fux (970} 263-95%4
Completion December 13, 2004 Eagtng BAGES5HE
Checksd By DsA
. (31
§ 27
Z8l @ Uthologlc Deacription Commants
AANDY ALL
'] Dk brown F-M SAND, some SIf {damg)
2 e
B TLL: CLAYEY BILT
Lt trown CLAYEY SILT, trace F Sand {aamp)
LR
& oy
§

TR BRT
L1 brown SILT, racs C Sand and Gravel (dry)

| Erocasramred 8rmed Rock Trough 177

TRL: CLAYEY BLY
L! brown CLAYEY SILT, ke F Sard (demn)

Growctwats ot pbawy od

immanm MA Docimn QRECIFICATION

Emvirosmenn) Eagincen/Consulmanu




BORING LOG

1
Boring Name B-18 .’
Prosect No BW0D4 1 Geotogist Oavio Aduman — a—— C S i
Cuent Lombardo Associntes Inc Dniting Method Solig Auger ARty \ xEODYNTEC CON\ULTAJ\T\ |
Project Nems Uit Neck Borenae Dia o 9 Goum Mosd. Svus 103 |
| ocation ipswich MA Aron Masacnarm 01720 |
Dxlitng Co Saul Expioration (Tim Flores) Northmg 3079300 1 TR 28D 9B - ben (970 26).9304 i
Comgielion November 3 2004 Eastng 847032 (
_— _ Chackad B a0
N N
Yeig v
< ’r. s8] gl
g lsfley gi] |
& IR . 1imanor (ayepaon e 0 Commenty
| |
:_( HO RECOVERY Fu
] |
=
/
"—J TILL ®LTY LAY lGrgmmnues
_J Broam ok gray SKTY CLAY joamg)
t{ |
i
I

_j

NN Y

ML SULTY QLAY
8rown SIULTY CLAY b F.C Send (ary)

ES

<

NN

AL

TLL BRTY CLAY
Brewn SILTY CLAY. wne M Sand (ary)

Envirommcotal Enginecn/Consvlianu

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICAT!ON

VAlammrrmararerm AL mariemag Curmrea o



BORING LOG e

Boring Name  B-18 =
Brgect No Bw0D41 Georogist Dewig Adtmen S S— G S C

Client Lombardo Associates. Inc Driling Method ~ Sohid Auger A, yEODY NTEC LONSULTANTS
Prgect Name  Litie Neck Borehoie Dis 5" 289 Ger: Foad Suim 103

Localion Ipswich. MA Acion . Marsachnsms 01720

Drdiing Co Sail Explorson (Tim Flores) Northmg 3078242 Tel (976) 263-9388 + Fa (976} 263.9354
Cornpletion Nowvemper 3 2004 Easting B4BATS

Cracked By, &
8 = 5

¢ [2E/% H

£ (xE s R

4 g 2| & ¢ nnotogic Descnooor. 5C Comments

3 RO RECOVERY FRl
T
Jamd
-
-
TILL: CLAYEY SILT Cromnucs
‘1 Dk brown CLAYEY SILT. hamogsnaous {darmg)
5

7 TILL: CLAYEY &.T
U brown CLAYEY SILT, itte (<) C Send - F Geawsl {Ory)

s ifA e QOEAIEICATION Eovironmental Engineen/Consulants



BORING LOG

B8-20 A——
—
BWOO4s Geoatogist Dnwvidd Adhirman A fp— C S ~
Al 7 ~ vere
Lombardo Associales inc Dnling Method SHahs fuger Al 5 F.0) YNTEC ('ONSIJLTAF‘ It
Littie Neck Bacehole Oy o DAY e Kasd Suw 307
Ipswich MA AGou . Maiuswerss 01770
Sail Explomhon (Tim Flores) Northing 307990 Tei (V78) 2639388 - bar (9001 2C) 9304
November 2 2004 Eustng 846776
Checkad By -
:” ‘! s
s 2 S
IRy By
RN £
=2 o d! 47.4 Lnhoiogi¢ Descnpoon 5 Oﬁ Comments
|
! : |
4 :
] |
1o l
— i | i
( - i
7 t : i
j o . i
i ! ( ML !
J_{ ! Dk brown A C SAND mnd St
[ ;
g [
o]

!

I

|
e —

I
._J. TR EILT :\
H U rown SILT and F-C Sand (ory) H
F‘{
i
Q%
|
| |
10 [
)
!
" |Stow mupsnng denss tormaepon
i
TRU: BLT |
LU brown F SAND to Greval and Suf (paony sorted) dense ,l
13 H
| |
1 |
\4-{ |
4 J
i 1
1o | i

LITTLE NECK, [PSWICH, MA DESIGN SPECIFICATION Eavironmennl Enginecra/Consuliant



r BORING LOG

Boring Name  B-21 —
Project No. BW0O4d1 Geologtst Dawd Adiiman AN sum——. G S C .
Client Lombardo Associates. Inc. Driling Method  Solld Auger Amad. { YEOSYNTEC (_ONSULTANT!
Project Nsme  Litlle Neck Borehole Dia. 5° 289 Grem Koad. Sura 103
Location Ipswich. MA Aacs . Massachusens 01720
Driting Co Sail Explorason (Tim Flores) Northing 3079078 Tol (Y7 263.9388 « Fuox (970 263-939¢
Compleuon Novermber 2. 2004 Easting 848532
Checkad a P sl
=& > s
= |EE|E H
s -3 & "3
z 2| 98
& z8l @ Litnaropic Descnpaom 20 Comments
Y ——
2
! AL
N i DK. prown-biwck ~M Sand and St
A
5
!
4
e
7j Denser mt 7 8
& —i
- NO RECOVERY Tal: St
G amd
10 =i
Y —
! TRL: LT
T U brown SiLT and F-C Sand to F. Grave (dry)
10—
13—
RLVRE: [A)
a LL brown dayey Sl mome ¢ Sard (dry)




BORING LOG

Boring Name B-22 av——am
Project No BW0021 Leaionts! Orwng Aditman S o— . -, . \ .
Citent Lombarde Associates, Inc. {miing Method Saig Auger AR G]"OSS NTEC C'()NSIH‘TAJ\‘ I
Pioject Neme  Little Neck Horenolz O 5 0 Crea Hoed Suw 107
| ocation Ipswich MA Afoe Mastachosemr 01720
Dnking Co Sail Explomtion (Tim Fiores) Northing 3079041 Tel (VIE) 7639580 - o (9701261 9394
Cormpietion Novemnber 2 2004 Easiing B4G25Y
Checksd By e
!
gl
o v
€1 ¢
[ ] T cmotogic Dascnpyor N Camvmaents
)
i
\
4 .
| | »’
H {
,l RO RECOVERY i [ ‘
| |
i
1 i
i
h ‘ |
L | |
——— i —— e ;
i
1
i ;
|
]
i
T BT
! Lt brown/Grey motthed SILT, inte (-) | sane (dry)
‘ |
Gurd ‘
] |
lc—‘] ’@‘ID RUpW S gnndmg on ock
i
— |
| |
MNemet !
f |
g :
! i
5 s
Ll TLL BT !
i L brown SR b ! sana(dy) |
! {
A |
. i
16 |
_j |
1o J

LITTLE NECK, IPswICH, MA DESIGN SPECIFICATION Envirenmeon! Engineer/ Contulany



r BORING LOG
Boring Name  B-23

Prgect No
Chent

Lecahion
Dniliing Co
Comoletion

BWiD41 Geologst Dewvia Aguran
Lombargo Associstes. Inc, Driling Method Salid Auger

Proect Nerme  Littie Neck Borehae Dia. s

Ipswich. MA
Soil Explorebon (Tim Flores) Naorthing 3079081
Nowvermber 2 2004 Easting 845968

oy 11
A

smmemgs. GEOSYNTEC CONSULTANTS

289 Grrms Koad St 105
Anwr . Dldamrachosgo 01720
To (9TB) 2619381 - Fau (V7H) 263.93%4

Chercked By  JNR

Dwpth (R
VWalel Loval
inng dnfing

Oassicabon

USCS

Lmnaooc Descrpoon

St aigraphy

Cormments

NO RECOVERY Soft Matern! Fill

UL CLAYEY GLT Augers cxxassonally pnndmg on rocks

Lt brown CLAYEY SILT, soma (-) ki send (dry)

- A~

Imevanm~is AMAA Mccirmn QpCriciraATIAN




BORING LOG

Boring Name B.24 av——
i
Project No BwDOZ1 Geciogist Dawvid Agiman A Avn— G
Clleni Lomberdo Assoristes Inc. Driliing Method Auger A, EOS\ NTEC CUNSIH,TA:'\"I '
Project Neme  Litle Neck Borenote Die 5" 289 G Kowa Suur 107
Lochlion Ipswich MA Amoc Maasachasens MTI0
Drniliing Co Sol Exploration (Tim Flores) Northing 3679197 TU (I 261-9HE - bax (978) 2639304
Completion November 2 2004 Em5ung 845854
Checkad By N
. ___ merop Dewapuer Corwmeniy,
BANDY FRLL
Liorown F.C SAND & Sut. poorty tarted (ory) ,r
i
| |
' l
i
i
i
NO RECOVERY iSn! Marsrut
|
|
!
1
|
i
P
1
|
|
i
|
1
(
TWLC mLT ;
Ul crown CLAYEY SiLT ke (-} ! sanc (dry) |
i
]
!
)
J

Envirammeam| Eegineert/Consubizou

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION



BORING LOG pg 11
Boring Name  B-25 ) om—
Project No. BW0041 Gaologist D. Bourdeau Su asun— .
Clienl Lombardo Asscciates, Inc. Drifling Method Auger y GeoSYNTEC CONSULTANTS
Project Name  Litthe Neck Borehole Dia. 8 219 Greext Road, Seier 105
L oeation ipswich, MA Anioe , Mumacasen 01720
Drllling Co. Soil Exploration (Tim Flores) Northing 3079096 Tel (778)263-958) - Fia (978) 263-9594
Completron December 22, 2004 Easting 845715
Checked By JNR
. 38l %
£ |3
£ E Unhoiogac Descnpmon Gommams
Pavemant
} et
-
SANDY FiLL
[ Dk brown C SAND, some Sit (moist)
|
D
-
4 Sorm chwner 8l d°
-
5
TILL: CLAYEY SILT
1 Lt browm CLAYEY SILT. vece F Sand {moest)
o
7 w—
[ Lt |
N THL: CLAYEY SILT
Lt brewn CLAYEY ST, some F Grevel, trace M Send(motst)
fy
10—
1Y verned
12—
Light chalwr, MDe recovery
Lo TOLL: SILT
1. brown SILT. some M Grave!, trace F Sand
m Husvy crober 8l 147
u—
15—

Frvi | Enw +/Copsulant




T TTTTTTTBORING Log T o]
JBonng Name B-26 —
!onluc! No BWO04 1 Geologrst +408 Lurgio A— —— G . S =
|Chent Lombarde Assocmes inc Drilling Method Auger s, 5 EOIYNTEC CONSULTANTS
Projact Name  Lntie Neck Borehole Dia st 2V Ure s Rooed, Sum 103
iLocation Ipswich, MA At Musvactrussie 0170
|Dniling Co Soil Explorabon (Tim Flores) Northing 3079083 PO OIS - a (VT 2D 93
{C.omplauonr December 28, 2004 Easting B4 595D
. e Checked By s
| )
|
i |
- [ T C T e Lomwownts . {
Pavamem o " —J’
I
SANDY FILL ,
Ok orown SAND AND GRAVEL (ory) '
{ i
| :
i )
| I
| H
1 ‘
‘ !
i
i
| ,
' I
TLL SILT
LIDtw™ 5ILT womae M SsndBmoist)
’ |
|
, !
| !
| L SILT ,!Snm ChIner IKtie racarery a1 9 ]
.l Librowr 517 some M Seng nace ciey imarst) { ‘
I
; |
!
T
l !
{
|
E
TILL: SAND ang GRAVEL ’
-torowa SANG some C Graval {ary) ?
. f
f |
! {
, Grounowurts not chcansc
Envir | E »/C

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION




Boring Name B-27

BORING LOG

pg 1

n

Project No. BW0041 Geologist Joe Lurgio — mm— G S
Client Lombardo Associstes, inc. Dniling Method Sohd Auger Al EODYNTEC CONSULTANTS
Project Name Litle Neck Borehole Dia 5" 289 Ore s Road. Suats 103
Loceton jpswich, MA Actan . Maasscbumins DiT20
Driling Co. Seil Exploration (Tim Flores) Northing 3078899 Tu GTE LB - Fa (F78) MI9H
Completion  December 29, 2004 Eesting B46005
T Checked By
n
E f é Lithologic Descnplion Commens
PAVEMENT
1=
B PEAT
_ L1 brown PEAT and Sand
3 ——
§ i
P
7l
B SanD
e~ Lt brown F-M SAND jwet)
|
|
10—
1 —
12—
13—
-
Y b —
15
Groungwater encountered, depth 1s uncenain
incan~d MA NEQIRN SPECIFICATION Ea | Engincer/C

= A b




BORING LOG

potn

Boring Name B-28 ——
v
Project No BWOO4 1 Geologist J Bourgaau A ow— C S C
Chant Lombardo Assoctates, Inc. Driling Method Auger A, \ EQSYNTEC CONSULTANTS
Project Name Litlle Neck Borshole Dia [in 719 Graas Rosd, Swr 105
Location Ipswich, MA Aror. . M smiscamsetsy 01720
Driting Co. Soll Exploraton (Tim Filores) Nocthung 3078856 Tl (970} 2PN - Fas (9701 283934
Campletion December 22, 2004 Easting B46148
Checked By Bl
Do ;
P s
e 58 %
T } £
[F4 £ | Thoioguc Deacrobon Commena.
Pavernment
SANDY FILL
? Dk brown C SAND. soma Sin (motct)
3
Igﬂ hattar »l &

Ll

~

|

"]
5

11

]

s
3

CLAYEY SILT
Lt brown CLAYEY SILT, trece F Sand (dry)

|

LAMND
LI bromen M SAND (Dry)

|
|

Caarr

S5AND
rModerdts brown M SAND, roce sl (wet)

Lithey rocOvery. raped §0vp nosemenrt tyough 9

SILT
Gray Organic SIL T, Btthe [-m gand (weal)

CLAY
LL brown CLAY, some F-M Sand, race Sit (wel)

—_——

Banng onouaied at 12 45 duang ow kda
Groesnowale not obeecved

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION

\Alamemararen A erTiAe QveTors - lantiaby 7 DNNKR

Epviroemental Enginecra/Consultant



BORING LOG pg 1A
Boring Name B-31 anvm—
Projact No. BW0041 Geologis Jefl Rogers A m—.
Client Lombarde Assodatss, Inc. Driling Method  Auge: smmungn. GEOSYNTEC CONSULTANTS
Projact Neme  Litte Neck Borehoie Dia. g 115 Orest Read. Suoc 105
Locallon Ipswich, MA Aam . Maxadugay 01720
Driling Co. Sail Expiorabon (Tim Flores) Northing 3078841 Tl (978) 2639508 + Fax (978) 2439354
Compilelion December 13, 2004 Easting B465542
Checked By  DJA
e I é‘] E 1
3
£ £ Liriopie Deacriplion Conmrem
) —
Py
- SANDY FILL
D¥. brown F-M SAND, some Gravel, litlbe Sin (ory)
.
4
Ly
Waly' Level
&
7 e
B o]
B e
10 aeemd
SAMD
- L brown F-}2 SAND. trece Silt (wel}
AR
12 et
13—
VA et
—
5 et

LITrLE NECK, IPSWICH, MA DESIGN SPECIFICATION




T T TBORING LOG

i
(SR
!

IBoring Rame  B.33 a— :
—
Projmct No BwW0041 Geotogrs: JOE Luryis A —. C“r q C 'l
iClhom Lombardo Associates Inc Dnlimg Mathod Auge ARy, \ > EOIYNTEC ONSULTANTS |
IProject Name  [rttie Neck Borehoie Dia L 79 Ovews Houd Suar §0F |
|Locaton Ipswich, MA Ao Masescourens BT
{Dniling Co Soil Expiorstion {Tim Flores) Naorthing 30749115 Ta I ML UMD - b T X3 O
tCompleton Dwcember 28 2004 Easting 8B46B26
. £ nnckag By (s
]
| |
. |
tnhologiz Descnoron j Commaniy
Pavemernt ! J
| N TR
!
|
!
SANDY FILL ;

Lintown FOSAND (ary)

P

TLL SAND
v rnwn © 5AND some ziay tmos! l
| J
i
I
I
!
i

TILL: CLAY
Li DIcew: CLAY (minr . 1

TiLL : SAND and GRAVEL
prown SET. some | sand jdry}

Grounow et nat odeame

] Environmennal Engineery/Consultant
A OMBARDO ASSOCIATES, INC, .

LITTLE NECK, iPSwWICH, MA DESIGN SPECIFICATION
WASTEWATER COLLECTION SYSTEM — JANUARY 7, 2005




pg 11

BORING LOG

]aonng Name B-34 —
Praject No. BWD041 Geolagist Joe Lurgio — N
Chert Lombardo Associates, Inc Driliing Method Auger At GEoSynTEC (CONSULTANTS
Project Name  Lime Neck Borehole Dia 5 759 Gt Rt Sumis 105
Locmton |pswich, MA Ao, N ussiuasis 0172
Dniling Co. Soil Exploration (Tim Flores) Northing 3078198 Tel (THTIYST - Fus (7E) 69PN
Completon December 29, 2004 Easting 847042
SN Checked By Dia
I e
s ) X
s E5| %
£ =9 £
5 ; .E é Loholoaic Descrplon c
_ i Pavemernt
1 ]
SANDY FILL

Lt brown F SAND (ary)

Conse

age 1

TWL: SAND
Lt brown CLAY. some send {morst)

Grountwatar no: obsarced

RAA T B
mermn SoEEICLATION Environmenta) B s peers/ Consultxou
e ———————



BORING LOG

pp

Boring Name B-35 ——
Projact No BWOD41 Geoiog:s! U Bourgeay vty mm—
Chent Lombardo Assocuates, Inc Drilling Method Augar ARt GEOSYNTEC CONSULTANTS
Froject Name Lithe Nack Borehole Da 6 289 (rreas Rend. Sour 104
Locaton Ipswich, MA Acwm | Maracimmes 01 770
Dritmg Co Soll Expioration (Tim Fiores) Nortning 3079197 T (9132639300 « bas (970} 2039304
Complabon Decsmber 22, 2004 Eastng 847102
Chacked By JNR
[
|
{
Lot Dwsonpion ! Cormmem
Pavement 7
SANDY FilL Heevy craoe 312 A
Dk brown C SAND. some Sil (maolst)
|
| -
[
TILL: CLAYEY Q0T )v sw
Lt brown CLAYEY SILT. s0me M-C Sanc. trace Grevel {dry)
Lgh craatter 516 A
—

TILL: CLAYEY SI.T

Lt brown CLAYTY SILT, rome M-C Sand, trace Gravel {moist}

———

|

|
|
v s

|0 chaber 2 10 AL Boe recovery we C Grarvad

ST ataarved rom barstoie

L 0w, 4o recovery

Groundwate r 1ot 005 mvad

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION

WASTEWATER COLLECTION SYSTEM ~ JANUARY 7. 2005

Envirenmeaul Engineen/Co

nsul

t

tanu




BORING LOG pg 111
Boring Neme B-38 v
Project No. BWO0041 Geolopist Jat’ Rogars S —
Client Lombardo Associates. Inc. Driling Method  Auger amungn. GEOSYNTEC CONSULTANTS
Project Name  Little Neck Borehole Dia. 8* 255 Carma! Road, Samits 105
Locaton lﬂﬁ'ﬂ.dl, MA ACon |, Measacesarn 01720
Driliing Co. Soil Expioration (Tim Flores) Northing 3078581 Td (I78) 2639385 + Fax (978) 263-99M
Compistion Dacember 13, 2004 Easting 846554
] Checked By Dus
3 £ y
e 3% £
£ LB § é
g |53 & Lithologx: Deagnption Commarn
R I
. SANDY FLL
T Dk brown F-M SAND, some Sttt (damp)
2 ey
K
TILL: SLTY CLAY
. Lt brown SILT and CLAY (wet)
[ {Refmar Yyaagh § . Rencete? I Mot
o —
»—i
= TR.L: CLAYEY SLT Vecy Darme T
_ U brown CLAYEY SILT, trace M-C Sand (damg)
10 m—
1Y —)
12 el Bmoke trom the botshois K 127
13—
14 ]
TILL: BILTY CLAY
7 Lt brown SILTY CLAY, litis M Sand (wet)
15 e’
Grouncwates not obeerved
LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION —— En | Engis IC 1
Ve ittt ss v 2 ™ AAALE AP

e AN i e NG e



BORING LOG pc_T
Boring Nams B-3¢ —
Projsct No BW0o41 Geologat Jeff Rogers =z
Client Lombardo Associates. Inc Diiling Mothod Auger s, (>EOSYNTEC CONSULTANTS
Project Name Little Neck Barahote Dla. 8" 220 Graad Rowd, bemie 105
Locatlon Ipswich, MA Anoc , Masechencns 01720
Dritimg Co Soil Exploraton (Tim Fiores) Nortting 3079581 Tel (978) 1618318 « Fro (V1) 239404
Complation Decamber 13, 2004 Easting 846701
Chechod By: (L
o
I ¥ ,
£ 5%
£ 3 =
£ 23l & LIthoinga: De cripbor Commants
BANDY FILL
o Dk brown F-M SAND. some Siht (darmp)
-
?—f
.
Jj
‘i
-
Dj
TH.L: CLAYEY SILT ,
" U txown CLAYEY SILT. Intto M-C Sand. trace Grave! (dry)

TL:SET
L} brown SiLT, some Gravel (dry)

L.

15

QrounwS ta 1Ot 0bearved

i

Eovi | Enga +/Con

LOMBARDO ASSOCIATLES &N

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
WASTEWATER COLLECTION SYSTEM — JANUARY 7, 2005




BORING LOG —

Boring Name B-40 =
Projact No. BWO0041 Gaologtst D. Bourdsau a— m—

Cllont Lombardo Associatas, Inc. Dn'lli:: Method  Auger smemtm. GEOSYNTEC CONSULTANTS
Project Name  Littie Neck Borehote Dia. 8" 25 Graxr Road, Swte 105

Location Ipswich, MA Atw , M assachesens 01720

Drilling Co Soil Exploraton (Tim Floras) Northing 3079807 Tel (F78) 283-9981 - Fax (97R) 2639554
Complation Decembar 22, 2004 Easting B46633

Checked By UNR

Dept (M)

Pavemnent

SAXDY FILL
Moderats brown C SAND {moist)

s LigiTi chustier, RO Mcovery ot 0
—'1 TILL: CLAYEY BLLT
-

Lt brown CLAYEY SILT. sorme M Sand, trixce Graval (momst)

B aomimd
¢ —
7 TLL: SOLT V. s
16 Lt brown SILT, trace M Send and Graval {dry)
-
Tl
2. TWL: CLAYEY SULT
= Lt brown CLAYEY SILT, sore M-C Sad. rece F Groved (wed)

-
5]

Groundwser notl observed

L1TTLE NecK. IpswicH, MA DESIGN SPECIFICATION Envirommraml Enginecre!/Canzulmnn



BORING LOG og il |
Borisg Narae B<47 l
1

Prugect No BWOM! Geolopist D Bourdeay —
Chent Laombardo Associsies Drilimg Mcthod  Auger A A— .
' y— g #% SULTANT.
Project Narmee Littie Neck Islang Borchoic Dia 8" SYT\TEC CON T S
Locaton Ipswich, MA 289 Corcat Remd, Susize 105
Lmlhag Co Soit Explortion (T1m Flores) Northing 3079402 Acxn, Mysaachamers 01720
Completion 127222004 Easung 845859 Tl (970) 26319308 - Fax (971) 781 45
Chacked By JnR
L5, :‘
~ 3 g g é o £ f X i
< SE! & g - ,I [
£ gl B 9% I | 't
Z Ir3| B 23 k g ; B
] 15 N Limaiogr Descziption Ld NNy Comments on Sampie_
R LOAM FILL X D
3
3
s

"
15

MLl suY
LI Bowa SLT some T Sand (dey)

_{
SANDY FY L Comgacl. poory soned
Mog town F SAND. sorme S (motst)
|

. l
. : 152 2 s

- i | / ?

| B J

]

TLL CLAYFY 38T 13 ol wol 308G wth 10 YR V4 mottng

|

L1 Brown QLAYEY SLY. wotnm /44 '
Sand tacs F {ravel imeied i e ’
|

!

I

I

|

I

TLL CLAYEY SILT n v WY, poort; sored with 10 YR 4/4 momer
Li Browr QAYEY SILT, some Goave, o
48

ace M Send (motel|

|
] ]
jmww ] ]

|
Sampiat ken using 2¢° long. Z-nch g@meicr 5ol 3000N 33!, onven by 3 14016 harmmer groppad 30 mches

LITTLE NECK, IPswiICH, MA DESIGN SPECIFICATION
\AlaceTeEwaTER (01 FOTION SYSTRM — LANIHARY 7 2005




BORING LOG pr il
Boring Name B3

Project No. BWO004 1 Geologiat J. Rogers a—

Chent Lombardo Aasociales Drilling Method Auger ﬂ ».I.E

Project Name Little Neck Iatand Borehole Dia 8" GEOS“ C CONSULTANTS
Location Ipswich, MA 229 Ovt Rl Swise 1O

Drilling Co. Sail Explomtion (Tim Flores) Northing oMM Acxe, Mumsnciussos OF 720

Completon 1271372004 Easting M50 Ta (F78) 1639588 - g (573) 1099

Checimd By: DuA

- £ls
_ i 2 St
€ =3 - F s
5 | 2 1 § 13
Z z Liroioge D =] Ej Corrmants o1 Ssemple
= )
SANDY ALL 31 e 7
- Ix trown F<C SAND, sames Sl yacs 1
orwwa (ary) 0
-
5 ey N
TILL: BT 2 6 21 {Perched water it 4.5 feat
= LI Brown SiLT. kide F-u Sand. wace 1
Gravel {dry}
-
A0 mmt -
TILL: CLAYEY BLY LU 12 [ N [aomed grey
7 LI Brown CLAYEY SILT. vece F Groval =
(ary} L]
-
=
jorawaly sand
15 vt 15
TRL $LTY CLAY 8 16 | 62 {Maled grory. very danse
n L Browe: 3ILTY CLAY, yeos F 3and (ery) O
3

3mcks ¥ am barstdle SUng Kugenng

20 w—aweed . ®
TILL 2ATY CLAY Bb 18 10 [Maited prary, plestc
1 L) Brown SILTY CLAY, Eaoe Graresd (dry) 1»
: 2
|
-t
-q
25 v "
_ TIL. CLAYEY BLT 94 12 {1
Gray CLAYEY SILT, ¥ea Grieal (ary} 7
2%

% — Sarrpies tekan uming 24 kg, 24nch A Mets medll sp0on AETEM, OTiven by & 1408 hamrmer drogped X0 Ndws

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION Envi Engs



APPENDIX B
CHIMNEY LOCATIONS AND APPROXIMATE HEIGHTS

L R

|8 COVE RD

|8 CLIFF RD

s MIDDLE RD

12 COVERD ’ 00+07 32

l46 RIVER RD 00+51 3.2

110 CLIFF RD 00+79 3.3

123 BAYCREST RD 01+51 | 33

116 BAY RD | 05+64 ,’ 3.3

22 KINGS WAY | 02+24 ! 3.4

5 GALA WAY 01+30 J 3.5

l4 PLUM SOUND RD 00+55 | 36

22 PLUM SOUND RD 02+53 J 36

148 RIVER RD 00+83 37

115 PLUM SOUND RD 03+45 3.7

l41 MIDDLE RD | 01+70 | 3.8 |

IS MIDDLE RD | 02+44 | 3.8 ]

43 MIDDLE RD ] 01+56 | 3.9 }

[14 KINGS WAY | 04+00 | 3.9 ]

133 BAY RD 07+87 J 3.9

117 COVE RD 00+93 ' 3.9

127 PLUM SOUND RD 00+80 | 3.9

11 RIVER RD 09+74 3.9

10 HILLTOP RD 03+56 ‘ 4.0

24 PLUM SOUND RD 01+68 4.3

6 RIVER RD Il 12+86 | 4.3

24 BAYCREST RD | 01+55 i 44 N

47 RIVER RD | 01+50 ] 4.5 ]

25 KINGS WAY | 01+44 | 4.5 l

7 MIDDLE RD 01+56 ] 4.6 |

25 PLUM SOUND RD 01+29 | 4.6

21 MIDDLE RD 04+94 j 46

17 KINGS WAY 03+43 | 4.8

37 RIVER RD | 01+21 } 4.9 |

5 PLUM SOUND RD | 01+36 ! 5.2 ]

3 BAYCREST RD | 00+84 | 5.3 |

30 MIDDLE RD [ 08+83 ;’ 53 |

35 HILLTOP RD } 03+33 | 55 1

6 MIDDLE RD 1 01+47 | 5.6 J

30 BAYCREST RD J 00+11 l 5.6

19 PLUM SOUND RD l 02+69 | 5.6

4 CLIFF RD [ 02467 l 57 ]
| :

Enviroamearal Enp'neenJConsuhanu
LOMBARDO ASSOCIATES, NG

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
WASTEWATER COLLECTION SYSTEM — DECEMBER 28, 2004

P el




i7 HILLTOP RD |
122 BAYCREST RD ‘

10 COVE RD

DNNEEEO
3 e b
| 04+10 | 6.1
116 KINGS WAY 03+47 | 6.1
145 RIVER RD 00+86 6.2
143 RIVER RD 00+20 6.2
31 MIDDLE RD 01+73 6.3
19 HILLTOP RD 04+86 6.3
137 HILLTOP RD 03+26 6.3
25 BAYCREST RD 01+23 | 6.3
28 MIDDLE RD K 07+73 | 6.4
31 RIVER RD 02+82 | 64
5 COVE RD 01+93 | 65
39 MIDDLE RD 01+23 6.5
13 PLUM SOUND RD 03+52 6.5
5 COVE RD 02+93 6.6
12 PLUM SOUND RD 03+38 6.6
6 CLIFF RD ‘ 02+06 6.6
9 BAYCREST RD 00+53 6.7
28 PLUM SOUND RD 00+92 6.7
26 MIDDLE RD 07+25 6.8
33 HILLTOP RD 01+12 6.8
16 RIVER RD 11+30 6.8
g COVE RD 02+11 6.9
2 CLIFF RD 03+19 6.9
22 MIDDLE RD 06+14 6.9
21 PLUM SOUND RD 00+41 7.0
39 RIVER RD 00+94 7.0
12 BAY RD 00+50 7.0
1 HILLTOP ROAD 00+50 7.1
24 MIDDLE RD 07+03 7.1
8 MIDDLE RD 00+47 71
35 RIVER RD 01+69 7.2
42 MIDDLE RD 12+36 74
11 KINGS WAY 02+91 75
6 BAYCREST RD 01+55 7.5
26 HILLTOP RD 03+34 76
15 COVE RD  01+44 76
12 HILLTOP RD 03+95 77
11 HILLTOP RD 03+17 77
21 RIVER RD 00+45 77
3 COVERD 03+55 7.8
126 BAYCREST RD 01+14 79
20 HILLTOP RD 04+12 i 80
;

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION
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o 2+51 L 8 4 i
| | | |
|
| | |
53 RIVER RD 03+69 8.6

[12 RIVER RD 12+19 8.9

124 HILLTOP RD 03+95 8.9

127 BAYCREST RD 00+85 8.9

149 RIVER RD 02+50 9.0

4 KINGS WAY | 00+64 3.0 !
13 RIVER RD i 13+12 ' g1

23 HILLTOP RD f 05+90 g3

137 Bay rd i 08+12 | 9.3 |
20 KINGS WAY - i 02+39 9.3

20 MIDDLE RD e 05+62 | g4

16 MIDDLE RD | 04+55 | 9.6

2 RIVER RD 13+56 E 9.7

21 HILLTOP RD ; 05+61 5.8

5 KINGS WAY ; 00+70 | 10.0

10 KINGS WAY 02+63 10.2

30 PLUM SOUND RD | 00+ 14 | 10.2

121 BAYCREST RD 1 01+96 10.4

12 MIDDLE RD 03+46 ; 10.5

57 RIVER RD 04+48 , 11.1

24 KINGS WAY ! 01+66 ; 11.3

10 MIDDLE RD | 00+76 ] 114

61 RIVER RD | 06+21 ; 11.7

55 RIVER RD 3 04+24 | 11.7

115 HILLTOP RD ; 03+88 11.8

135 BAY RD * 07+98 12.4 |
63 RIVER RD 06+85 12.4

37 MIDDLE RD | 01+41 12.7

8 KINGS WAY 02+47 13.0

14 PLUM SOUND RD | 03+75 f 13.0

28 BAYCREST RD 00+60 ; 13.5

e - -

35 MIDDLE RD 1+66 ; 13.5 ]
58 RIVER RD f 05+09 14 4 !
19 KINGS WAY 00+69 ; 213

41 RIVER RD ; 00+22 219 }

1. Chimney heights shown are approximate. Actual measurements will
be taken in the field during construction (Refer to Measurement and

Payment section)

Note:

LTTLE NECK, IPswicH, MA DESIGN SPECIFICATION
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2. Contractor shall confirm each individual chimney location and height, in
the field, with the Engineer, prior to the construction of every chimney.

LITTLE NECK, IPSWICH, MA DESIGN SPECIFICATION Exnvironmental Engineen/Coasulmon
gl - L T am A TR TR




Little Neck Wastewater Coliection System
Addendum # 1 to Contract Specifications and Drawings, Dated December 28" and
Revised January 10"

Specifications.

Delete Section 01020, Paragraph 10.0 in it's entirety and replace with the foliowing:

“10.0 GRAVITY SEWER PIPE, FORCE MAIN AND BURIED ELECTRICAL CONDUIT

A. The quantity for ltems 10A -10F shali be the actual length of trench in which 8" gravity
sewer pipe, 4" PVC force main, 3" PVC force main, 2" PVC force main and 2" PVC
electrical conduit is installed, in the combinations described in Table 01020-1, measured
in place after acceptance by the Engineer, on a linear foot basis along the horizontal
projection of the centerline, at ground level, of the new trench. The lengths of manhole
inverts (as measured between the inside walls of the manholes) are to be deducted.

Table 01020-1 Trench Types

IR o e L

ewer

108 8" PVC Gravity Sewer, 3" PVC Force Main, Two (2) 27
PVC Electrical Conduits and Pull Boxes as Needed

8" PVC Gravity Sewer, 4" PVC Force Main, 2" PVC Force

10C Main, Four (4) 2" PVC Electrical Conduit and Pull Boxes

as Needed '

1OD> 4" PVC Force Main, 2" Force Main, Four (4) 2" Electrical
Conduits and Pull Boxes as Needed

3" PVC Force Main, Two (2) 2" PVC Electrical Conduits

10E

and Pull Boxes as Needed
10F 8" PVC Gravity Sewer, 4" PVC Force Main, Four (4) 2"
Electricai Conduits and Pull Boxes as Needed

The unit price for items 10A -10F shall constitute full compensation for excavation and
disposal (except rock and below normal grade), clearing and grubbing, removal and
disposal of tree stumps, sheeting not left in place, backfill, crushed stone bedding and
backfill material, testing, installing the pipe, and all work incidental thereto, complete, as
indicated, specified, or directed by the Engineer. For trenches with electrical conduit,
price shall include electrical hand holes spaced at approximately every 200 feet, at
termination points and as needed for 90° bends.”

Delete Section 01020, Paragraph 15.0 Part C in it's entirety and replace with the following:

C. WASTEWATER PUMPING STATION #1 EMERGENCY STORAGE TANK,

The quantity for 'tem 15C shall be the number of 6-foot diameter 6,000 gallon FRP storage
tanks installed complete as shown on the Drawings and accepted by the Engineer at pumping

station #1.



The lump sum price for Item 15C shall constitute full compensation for furnishing and installing
the tank, complete, as shown on the drawings and as specified. The lump sum price shall
mclude, but not necessarily be limited to, the following: excavation, shoring, installation of the
FRP tank. antifiotation slab, piping, fittings, valves, backfill and restoration, and all other
appurtenances, as shown on the drawings and as specified, and all other work necessary to
complete the work under this item. The lump sum price shall inciude the pipe between the
storage tank and the pump station wetwell to a point two feet off the wetwell wall.

Add the following to Section 01020, Paragraph 15.0 immediately following Part C:

D. WASTEWATER PUMPING STATION #1 EMERGENCY STORAGE TANK,

The quantity for Item 15D shall be the number of 8-foot diameter 5000 gallon FRP storage tanks
instalied complete as shown on the Drawings and accepted by the Engineer at pumping station

#2.

The lump sum price for Item 15D shall constitute full compensation for furmnishing and installing
the tank, complete, as shown on the drawings and as specified. The lump sum price shall
include, but not necessarily be fimited to, the following: excavation, shoring, installation of the
FRP tank. antifloatation slab, piping, fittings, valves, backfill and restoration, and all other
appurtenances, as shown on the drawings and as specified, and all other work necessary to
complete the work under this item. The lump sum price shall include the pipe between the
storage tank and the pump station wetwell to a point two feet off the wetwell wall.”

Delete Section 00300, Bid Schedule A in it's entirety and replace with the following:

Little Neck Wastewater Collection System
Feoffees of the Grammar School in the Town of Ipswich
BID SCHEDULE A

ltem Description Unit Quantity Unit Price Total Price

1. Mobilization/Demobilization LS 1
(maximum 5%),

2. Excavation Below Normal CY 500~
Grade

3. Rock Excavation and CY 500
Disposal

4. Bank Run Gravel CYy 200"

5. Additional Common Fill CY 200*

6. Additional Screened CY 200
Gravel

7 Additional Crushed Stone CcY 200




10A.

10B.

10C.

10D.

10E.

10F.

11C.
12A
12B.
12C.

12D.

12E.
13A.

13B.

13C.

13D.
13E.
14A.

14B.

Dewatering
Sheeting Left In Place

Type A Pipe and Conduit
Trench

Type B Pipe and Conduit
Trench

Type C Pipe and Conduit
Trench

Type D Pipe and Conduit
Trench

Type E Pipe and Conduit
Trench

Type F Pipe and Conduit
Trench

§" Diameter PYC House
Lateral Connections

8" by 6" Diameter PVC
Service Wye or Tee

€" Sewer Chimney
4' Diameter Manholes
5’ Diameter Manholes

Manhole Frames and
Covers with Inflow Inserts

Manhole Frames and
Covers with Bolted ana
Gasketed Covers

8" inside Drop Connections
Gravel Base Course

Bituminous Concrete
Binder Course

Bituminous Concrete
Surface Course

pavement Leveling Course
Filter Fabric

Removal and Relocation of
Existing Cross-Drains

Removal and Relocation of
Existing, In-Service Electric
Conduit

Sk
LF

LF

LF

LF

LF

LF

LF

EA

VE
VF
VF
EA

EA

VF

Sy
SY

SY

TONS
SY
EA

LF

1.000"
2,000"
6.800

910

560

150

140

100

6,200

168

900

440

120
56

10

25

3,350
§,700

11,750

100°
500"
5“

500"




14C Removal and Proper LF 5007
Disposal of Existing, Out-

Oi-Service Electrnic Condunt

14D Removal and Reiocation of LF 500"
Existing, In-Service Water
Main

14E Removal and Proper LF 500"
Disposal of Existing, Out-
Of-Service Water Main

14F Removal and Relocation of LF 500
Existing, In-Service
Cable/Telephone Conduit

14G. Removal and Proper LF 500"
Dispasal of Existing, Out-
Of-Service
Cable/Telephone Conduit

14H  Proper Abandonment of EA 200"

~  Existing Septic

Tanks/Cesspools

141 Concrete Encasement of LF 500
Existing Utilities

15A. Submersible Wastewater LS 1
Pumping Station #1

158, Submersible Wastewater LS 1
Pumping Station #2

15C. PS #1 Emergency Storage LS 1
Tanks

15D. PS #2 Emergency Storage RS 1
Tanks

16. Loaming and Seeding SY 500~

17. Test Pit Excavation CYy 100*

18. Hay Bales and Silt Fence LF 2,000

19, Engineer’s Field Office LS 1

20. Temporary 1,000 Galion EA 5*
Tight Tanks

21. Trench Dams EA 60
TOTAL

* Indeterminate quantity assumed for comparison of bids

TOTAL (IN WORDS) BID SCHEDULE A



Drawings:

« Delete Sheet 7 of the Drawings in it's entirety, and replace with the attached Sheet 7. Where
discrepancies exist between Plan and Profile sheets with respect to quantity and type of
pipe within a given trench, Sheet 7 will govern.



Little Neck Wastewater Collection System
Addendum # 2 to Contract Specifications and Drawings, Dated December 28" and
Revised January 10%"

Specifications:

» Add the following to the end of the Table of Contents:
*“APPENDIX C - IPSWICH CONSERVATION COMMISSION ORDER OF CONDITIONS”

« Add the attached Order of Conditions to the Appendix as Appendix C.



APPENDIX C
IPSWICH CONSERVATION COMMISSION ORDER OF CONDITIONS

TOWN OF IPSWICH

IPSWICH, MASSACHUSETTS 0193538

(878) 396-6661 OFFIL!

TOWN HALL CONSERVATION COMMISSION
25 GREEN STREET (97B) 35G-6616 FAX

January 13, 2005

Donald Whiston. Trustee
FeofTees of the Grammar School
7 Jeffrex’s Neck Road

Ipswich, M A 01938

Re: Order of Conditions far Feoffees: All of Litle Neck. Ipswich (IPS/DEP #36-911)

Dear Mr: Whastort

Anached is the Order of Conditions wetlands permn for the above-referenced project. Afier the
10 day appeal peniod has expired from the i1ssuance dale, bu within 30 days of that issuance, this
7} ——=o—> permit must be recorded at 1he Essex Counry Southerp District Remsiry of Deeds in Saletn. M A
s e 7Mx’nu& be submitied to the Ipswich Conservation Commission withun 21
days of recording. No work may begin on the project until proof of recording has been submitied.

ght to revoke any Orders of Conditions which bave not been

m the official date of :ssuance

The Commuissiop reserves the n
recorded within this tirne fraroe. This permit expires three vears fro

listed on the docurnest.

and 1o the best mterests of the property owner 1o make him/herself
cormpletely aware of all the conditions and requirements contained m the permit. The approved
work has been conditioned 1o prevent adverse impacts to the functions of wedand resource arcas.
Noncompliance with the Order of Conditions can result in significant eovironmental damage and
serious legal and financial consequences for the landowner and contracior(s). The Conservation
Agent will work together with those involved io the project to belp ensurc that it i1s completed

successfully in compliance with the permit.

It 1s the responsibiiry

Before commencing work. the Copservation Agent must be notified in writing of the imended
commencement date and the name and number of the conuact person(s) responsibie Jor
compliance on the site. Once work has begun, the landowner and persons responsible for the
work on the site should expect periodic site visits by members of the Ipswich Conservavon
Commission and /or the Conservaton Agent 10 inspect work for compliance with the Order of

Condinions.

regarding the enclosed wetlands permut, please do not besiate o call
) 356-6661 for clarification or further informauon Thrus cover
all copies of the Order of Conditions but NOT recorded.

If you have any questions
the Conscrvarion office at (978
d be dismibuted nd

pswich Conservation Agent
cc: File: BOH/Codes Dept.:

Town Clerk: DEP/NERQO: Lombardo Associaies. Inc.

Enclosures: QOrder of Condinons for PSWICH/DEP= 36-911
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Massachusstts Dapartment of Environmantal Protection T Fro Bamert
Bureau of Resource Proteciion - Wetiands 38911

WPA Form 5 — Order of Conditions Presiod o1 DE?

Massachusetts Wetiands Protection Act M. L. c. 131,540
dpewich Watiands Protecton Sy-lem————

A. General Information

From.

Ipswich Cansarvation Commiasion e — e — —
Cormanaiin (ommison -

This resuance Il for {Theck one:
[Z] Order of Conoriors

) Amended Order of Condilons

Progarly Owners (& tflerant from applcant):

To. Appicant:
Feoflags of lhe Grammar School same o
cio Donald Whaion Na3me
WA -
2 Jdefireys Neck Road n e
KaEng ADSEIL bRy AXY eSS T
\pawich MA 01838 . _
CeyiTom Stety T Coce Ty own EIT Zg Coce
1. Projsc Lozaorn:
Licle Nack (8n enbre, tak distingt, rca of wwn} _tprwich I
Chreyl AJorERY ’ CayTomn
24C &9 {for enire underying pocsl of Lello Neck)
ALsmaacrs MopPla Fumbar Partalial NuDs ’
2  Propory recorded et the Regrstry of Deeds Ior
‘Esasex South . U
Tarvnry Bork Pace

Cactiicais I'ﬂ_lnpw ra|

3. Daes
119804 12¢1504 3 ;25 ~N
D Prbiic Howedg Clowed “

Do Hotix of ihine fAed
4. Final Approvad Plans and Qiner Documents (allach adchlionat plan references a8 noeoed):

Linla Nech ipswich, Mess. Y asiewsios Collecion Symteen 127/D4 .
THNe ) Date
Ravision 1 120144

th

e etes i . e o P
6 o Fea: HLF M‘?L F?@/ @)




woL o L

Re. 297

Massachusatts Departmen! of Environmental Protection

att

Sureau of Resource Protechion - wetiands
Crnngret y 11

WPA Form 5 - Order of Conditions

Massachusetts Wetlands Protection Act M.G.L.c. 131, §40

5375 00 State fiing fee (plus $225.00 Jocat Bylaw filing fee)

(hom Appenuir 8 Welland Fee 1ransmmal Form)

B. Findings

Findings pursuant lo the Massachusetis Wallands Protection Act:

enced Notics of Inlent and based on the information provided 10
biic hearng, this Comrmission finds that the areas in which work 1s
e Wellands Protection Act Check all \nat apply:

Following lhe review of the above-refer
\hus application and presented al the pu
nroposed s signilicant 1o the foliowing nlerests of th
) Pubhic Water Supply (5 Land Containing Shelifish Prevention of Pollutton

[3) Protection of Wadlife Habual

T} Pnvate Water Supply X Fishenes

X Groundwaler Supply [ Sworm Damage Prevention 4 Fiood Convo!

Furthesmore, this Commission hereby inds the project. zs proposed. is (check one of the {ollowing boxes)

Approved subject lo°

X the following condttions which are necessary. In accordance with the performance standards set forik
In 1he wellands regliatioris, 1o prolact those inlerests checked above. This Commrssion orders that alt
work shall be performed n accoraance vwith Iha Nolce of Intent referenced above. the following
General Conditions, and any other specal congitons attached 10 this Order. To the exiert that the
following condilions modify or differ from the plans, spectfications. or othar propasals submitied with

ine Notce of intert, these condltions shall convol.

Donied because:

[ the proposed work cannot b
regulafions to proiect thase interesis c

{orward unless and unll a new Notice
adequate to protect these interests, an

e conditioned o meel the performance standards sel forth in the welland
necked atove. Therefore, work on this project may not go

of Intent is submitted which provides measures which are

d a final Orger of Condittons s issuad.

applicart is nat sutficient 1o describe the stie. the work. or the eflect
ified in the Wetiands Protection Act. Therefore, work on this project
a revised Notice of intent is submitted which provides sufficient

which are adequate to protect the Acl's interests. and a final

n of the specific information which is facking and wny 1l is

310 CMR 10.05(6)(c).

[ tre information submiied by the
of the work on the interests ident
may not go forward unless and unti
information ang inclugdes measures
Order of Condilions 15 issued. A descriptiol
necessary is attached o this Order as per

General Conditions (only appilicable to approved projects)
Failure 10 comply with all conditions stated herein. and with all related statutes ang other requiatory
measures, shall be deemed cause o revoke or modify this Order.

The Order does nol grant any property rights or any exclusive privileges: it does not authonze any
injury la private propery or invasion of private rights.

permitiee or any other person of the necessity ol compiying vaith all

4. This Order does na! relieve the
tes. ordinances. bylaws. or regulations

other apalicable fedesal. stafe. o7 tocal statu

Poelc?



; . =P Fi
Massachusetts Department of Environmental Protection P File Numbes
Bureau of Resource Protection - Wetlands 16-514

WPA Form 5 — Order of Conditions Prowaed by DZP

Massachusetis Wetlands Protection Act M.G.L. c 131, 840

B, Findings (cont.)

4. The work authorized hereunder shall be complete
uniess either of 1he following apply.
a.  Ihe work is 2 maimenance dredging projecl as provided for in the Act: or
b. the time lar complelion has been exiended 1o a specified dale more than three years, but less
than five years, from the date of issuance. !t this Order 1 intended to be valid ior more than three
years, the exlension date and the special circumstances warranling lhe extended time period are

set forth as a special condition in this Order.

d within three years from the date of this Order

5. This Order may be extended by the issuing authority for one or more penods of up to three years each
upon application to the issuing authonty at leasl 30 days prior to the expiration date of the Order.

B. Any fill usedin conneclion with this project shall be clean fill. Any fill shali contain no trash. refuse,
rubbish, or debris, including but nat imited to lumber, bricks, plaster, wire, \ath, pap er, cardboard.
pipe, llres, ashes. refrigerators, motor vehicles, or parts of any of the taregoing.

7 This Order is nol final untit ali administalive appeal perods from this Order have el apsed. or if such
an appeal has been taken. unll all proceedings befare the Department have been completed.

8 No work shall be undertaken until the Order has become final and then has been rezcorded in the
Regisiry of Deeds or the Land Court for the distnct in which the land is located, wilkin the chaln of title
of the affected property. In lhe case of recorded land, the Final Order shall also be noled in the
Registry's Grantor index under the name of the owner of the tand upan which the propased work is o
be done. in the case of the registered land. the Final Order shall also be noted on the Land Court
Cenrtificale of Tille of the owner of the {and upan which the proposed work is done. “The recording
information shall be submitied to this Conservalion Commission on the form at the end of this Order,
which form must be slamped by the Registry of Deeds, priof lo the commencemen of work.

9. A sign shall be dispiayed at the sile not jess than two sguare feel or more than three square feet in
size bearing the words,
“Massachusetts Department of Environmental Proteciion” [or. "MA DE P7)

“Fite Number  36-811

| Protection is requested to issue 2 Supers eding Order. the

10, Where the Department of Environmenta
1o ail agency procesdings and hearings before DEP.

Conservation Commission shall be a party

11 Upon completion of the work described herein, the applicant shall submil a Request far Cerlificate af
Compliancs (WPA Form 8A} to the Conssrvalion Commission.

12 The wark shall conform to the plans and special conditions referenced in this order.

13. Any change to the plans identified in Condilion #12 above shall require the applicant to inguire of the
Conservation Commission in writing whether the change Is significant enough to reequire the filing of a

new Notice of IntenL

14 The Agent or members of the Conservation Commission and the Depertimeni of E nvironmental
protection shall have the right to enter and mspect the area subject lo this Order at reasonable haurs
10 evaluate campliance wilh the condrtions stated n this Order, and may require the submittat of any

Pagz2 =TT
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Maccachusetts Department of Environmental Protection C

Bureau of Resource Protechon - wettands

WPA Form 5 — Order of Conditions

wellands Protection Act M.G.L c. 131, §40

46 61

Provans

Massachusetls

ey

B. Findings (cont )

15 This Orger of Conditions shall apply Lo BNy SUCCESSOT |
property subjec lo this Order and to any contractor or o
this Order.

n interes! of successor in control of the
ther person performing work condihioned by

16 Prior to the stan of work, and il the project involves wark adjacent lo a Bordering Vegelated Wellant
Ihe boundary of the wettand in lhe vicinity of the proposed work area shall be marked by woooen
stakes or flagging. Once in place, the wetiand boundary markers shall be matntained vntl 3
Gendicate of Compliance has been |ssusd by the Conservation Commission

17 All sedimenation barmers shall be mamntained in good reparr untl all dristurbed areas have been iully
stabilized with vegetation or other means. At no time shatl sediments be deposited in a wellant of
waler pody. During constuction. the applicant or his/her designee shall Inspect the eraston controls
on a daily basis and shall remove sccumutated sediments as nesded. The applicant shall mmedialely
control any erosion problams thal occcur at the site and shall also immsdiately notify the Conservation
Comrmussion, which reserves the right to require sdditionat eroston and/or damage prevenion conlirols
1 may deem necessary Segimentation bamers shall serve as Ihe Iimit of work unless another hmit of

work fine nas been gpproved by this Order

Special Conditions {use addilional paper, i necessary)’

See anached conditons made part hereo! )

Findings as to municipal bylaw or ordinance

ipswich Conservation Commission heraby finds {check one that apphies)

Conservason Commissmmn

Furthermore, the
[J thatthe propased work cannot be conditioned to meset he standards set forth tn a municipal

ordinance or bylaw specificatly:
tpswich Wetlantds Protection Bylaw Ipswich General Bviaws Chapler XV
Name Muncpal Omdinance of Bylaw

unless and unfil a revised Notice of Intent is

Theretore, work on this project may not go forward
quate to meel these standards, and a final Oraer of

submitied which provides measures which are ade
Condiuons ts issued.

& that the {ollowing additional condilions are necessary to comply with 3 nunicipal ardinagnce of bylaw,

specifically.
ipswich Wetlands Protecton Bviaw ipswich General Bylaws Chapler XVitl
Muuspat Orginance ar Bylaw

Name
The Commission orders that al] work shall be performed in accordance with the said addllionai

conditions and with the Natce of intent referenced above. To the extent that the following condilions
modify or difier from the plans. specifications, or other proposals submitied with the Notice of infenl,
Lrr et

N
Res TTC
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Massachusetts Department of Environmental Protection e Numos
Bureau of Resource Protection - Wetlands

WPA Form 5 — Order of Conditions

Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

36-911
Provitea by DEP

8. Findings (cont.)

Additional conditions relating to municipal ordinance or bylaw:

See atlached special conditions made par hereof.

—

or three years, unless otherwise specified as @ special congition pursuan! to General

wﬁsuancz.

y a majority of the Conservation Commission. The Order mus! be mailed by
ested) or hand delivered to the applicant. A capy alsp mus! be mailed or
the appropriate Department of Environmental Protection Regional

rty owner (if different from apphcant).

This Orger is valid I
Conditions #4, from the dat

——— e —_——

This Order must be sign
certiied mah {return receipt requ
hand delivered at the sama time to
Ofiice (see Appendix A) and the prape!

AT L Sy -

R -

Of January, 2005
Month and Year

——

on 127
Day

before me personally appeared

David Standiey, Chair ) _

o me known to be the person described in and who executed the foregoing instrument and
acknowiedged that helshe executed lhe same as histher free act and deed.

Marie Rodgers hj, Q &;( . 2 asod .
Notary Pubic My Commission Expues

This Order s 1s5ued to he applicant as follows:

5 by hand delivery on [ by certified mail. relum recelp! requested. on

e s



Order of Conditions: IPS/DED 4 36-91)
Speciat Conditions: Feoff

NOTE: THIS PROJECT HA

ees of the Grammar School: Little Nech Sewerage Project, Phase

[, at Little Neck, Ipswich, MA

S BEEN BIFURCATED INTO TWO PARTS WITHIN THIS
ONE FILING. THE BIFURCATION WAS APPROVED BY THE COMRMISSION
DURING TRE NOTICE OF INTENT HEARING PROCESS UPON REQUEST OF
THE APPLICANT. THE PURPOSE OF THE BIFURCATION IS TO ALLOW
THE PROJECT TO BE SPLIT INTO TWO SEPARATE BUT RELATED
CONSTRUCTION COMPONENT PHASES, PHASES 1 AND II. ONLY PHASE |
1S PERMITTED HEREIN AND CONSISTS OF COLLECTION SEWER PITING
THROUGHOUT LITTLE NECK AND TWO UNDERGROUND SEWER PUMNP
STATIONS FOR COLLECTION TRANSFERANCE (TO THE HOLDING
TANKS, TO BE CONSIDERED DURING ONGONG PHASE ). PHASE 1115
NOT YET APPROVED AND IS CONTINUING AS PART OF THIS FILING.

PROPOSAL FOR MULTIPLE LARGE CAPACITY
CB THE COLLECTION SYSTEM WILL EMPTY
HE APPLICANT ON A REGULAR BASIS.

PHASE 11 CONSISTS OF A
HBOLDING TANKS INTO WH!
FOR ULTIMATE PUNMP-OUT BY T

PHASE 1 IS BEING BUILT FIRST AND 1S APPROVED HEREIN. THE NEED
70 BIFURCATE IS RELATED TO SIGNIFICANT TIME CONSTRAINTS FOR
COMPLETION OF THE OVERALL SYSTEM BY SUMMER OF 2005, WHICH
TIME CONSTRAINTS ARE IMPOSED BY THE MASSACHUSETTS DEFPT. CF
ENVIRONMENTAL PROTECTION IN ITS REGULATORY CAPACITY V1A
AN ADMINISTRATIVE CONSENT ORDER ENTERED INTO WITH THE
APPLICANT. FOR THE REASON OF THE TIME CONSTRAINTS AND THE
FACT THAT THE HOLDING TANK DETAILS ARE NOT YET RESOLVED.
PHASE } IS BEING APPROVED TO ALLOW THE APPLICANT TO START
THE WORK SOONER. IN ORDER TO MEET THE DEP DEADLINE.

haose 1 of this proposed project. consisting of the
marily within existing roadwsys) on Little Neck for
domestic sewnge generated by private users of stnuctures located on that property, which
Phase | shall consist of common seweTs. dwelling connectiops. two pumping stations. and
force mains; and also tbe abandonment of all or most of the existing on-sie subsurface
sewape disposal systems as provided in the draft Admimstrative Consent Order issued by
MA DEP an 8/2/04. This project 1s described as Phase 1 of a 2-phase project, per above,
the second phase of which is the construction of 3 holding tank and waste wansfer facihity
vet 10 be permitied. A copy of this Order of Conditions, construction plans. and copies of
{he docurnents ang Teports cited in Condition 12. shall be onsite upon commencement and
gunng any site work for contractors to view ang adhere lo.

This Order of Conditions perrits P
installation of collection sewers (pri
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h)

The applicant shall notify the Conservanon Commissian in wnung at least 48 hours prior
10 commencement of activity on the site and shall advise the Cnmumission of the name(s)
and phone pumber(s) of the person(s) responsibie un site for compliance with this Order.

Work shall halt on the site if 8 Cormmission member. Copservation Agent, or DEP
representative determines that any of the work is nat in comphance with this Order of
Condirions. Work shall nol resurne unul the Commission 1s saushed that the work wif)

coraply, and has so notilied the appiicant in writing.

Tis Order shall apply to any suceessor-in-contral or successor-in-interest of the property

descrihed in the Notice of Intent and accompanying plans. These obligations shall he

expressed in covenants in all deeds to succeeding owners of all or partians of the

property.

The form provided at the end of this Order shall be completed and stamped at the
Registry of Deeds afier the expiration of Lbe |0-day appeal period and within 30 days of
issuance if no request for appeal has been filed with the Department of Environmnental
Protection. This form shal! be rerured to the Commissien within 21 days of recording
and prior to commenccment of any activities subject to the Order of Conditions. in accord
with the Ipswich Wetlands Protection By-law. Section 3. The Conservation Cornmission
reserves the right to revoke any order oot recorded within 30 days of issuance.

Prior to any work commencing, a sign shail be displayed showing DEP file No. 36-911.
not placed on a living tree.

The term "Appiicant” as vsed in this Order of Conditions shall refer 10 the owner. any
successor ip inlerest or SuEcessor in conuol of the propeny referenced in the Notice of
irent. supporting documents and this Order of Conditions. The Cormmission shall be
hotified in writing within 30 days of all transfers of title of any portion of the property
thzt take place prior to issuance of the Centificate of Comoliance.

With respect to this Order. the Comnission designates the Conservelion Agent as its
agent with powers 10 act on its behalfin administering and enforcing this Order.

This docurnent shall be inchuded in all construction contracts. subcontracts. aod
specifications dealing with the work proposed and shall supersede any canflicting
contract requirements. W is the responsibility of the Applicant Owners and‘ar
successor(s) to ensure that the project enginecr and contraclors are provided with @ copy
off this Order of Conditions and rejerenced documents before commencement of
consmruction. and that personne! performing the permitied work are fully aware of the
permit's terms and coaditions. Thereafter. the contractor shall be held jointly liable for
apy wioluticn of this Order resulting from the failure to comply with its condittons.

adc in the above-described plan(s} which may or will alter an arca
e Wetlands Protection Act andeor the Town of Ipswich
changes in activity subject 10 regulations undcr

Il any changes are m
subject 1o protecton under 1l
Wetlands Protecuon By-Law. or any



M.G. L. Ch. i3] Paragraph 40. or the Town of ipswich Reguiabons. the apphizen’ Wbl

inguire from this Commission 1n wnung. prior 10 their implementation in the hHicld.
whether the change(s) is significant enough 1o require the filing of a new Notice of Inten

Any crrars in the plans or information submiticd by the apphicant shall be considercd

changes and the above procedures shall be faltowed.

28 I unforeseen problems occur during construction which may affect the statutory interests

of the Wetlunds Protecrion Aci or the Town of lpswicly's Wetland Protection By-law,
upon discovery by cither the Consenstion Commission. its sgemt. of the applicant, the
Commission shall immedhately be notified. and an \mmediate mecting shall be held
berween the Commission or its agenl. the applicant. and other concerned paries 10
determine the COMECt MEasures 1o be employved. The applicant shall then act o correct
the problems using the corrective MEAsures agreed upon. Subscquent 1o resolution, the
acuwviry and resulting aciions shall be documented 10 wnting.

29, The owners of the project 20d their successors-in-ntle. i the event they proceed to alter

areas subject 10 the Commission's jurisdiction under the Order. agrec that the Order does
not in itself imposc upon the Town any responsibility to maintain any project camponent
or any proposed drainage system and that the Town of ipswich shall not be liable for any
damage in the evenl of failure, error or problems. By acceptance of this Order. the
owners agree 1o indemnify and hold harmiess the Town of fpswich and its residents for
any damages attibutable to alicrations undertaken op this property pursuant to the Order.
issuance of the Order does not umiply or cenify that the site or downstream areas will not
be subject ro fooding. storm damage, or any other form of water damage. Maintenance
of the drainage system. if aceepted by the Town of Ipswich as pant of a public way at any
urne in the fuure. becomes the responsibility of the Town of lpswich only at that ume

s praject, the applicant shall submit the following to the

30. Upon completion of thi
on to receive 2 Certificale of Compliance:

Conservation Commissi

a A lener from the applicent requesting 2 Cerrificate of Compliance.

b. A written statement from a registered professional engineer of the Commonwecalth
certifying that the work has been conducted as shown an tbe plan(s)/documnents
refercnced above. and as conditioned by the Commission. Any deviation trom the
referenced plans and documents must be detailed in this statement

An “as-built” plan prepered and signed and stamped by 2 remstered pro fessional

c.
engineer or land surveyor of the Commonwealth, for the public recard.
33 Conditions numnbered 33 und 58 shall conrinue in force bevond the Certificate of
d to in ail futurc deeds to this property.

Compliance, in perpenuity. and shall be referre

d this Order of Conditions after a Jegally

32, The Commission Meserves the right to amen
stances are changed or if new condiyons ar

advertised public hearing if ptans or circum
information so warrant.
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40.

Afier the completion of Phase | of the proictcl. the appheant ma} requcst 10 wriung from
tc of Compiiancc. Al that time. the Commission will

{he Commuission a partial Cerufica
condurt 5 final inspectian of tus phast Lo be surc that all conditions have heen met.

it 1s the responsihility of the applicant te procure al] other applicable federa), stalc and
jocal permits and approvals associared with this project. (No such federal or state permit
requirements are known to the Commission at {his time with respect to this project.}

Prior to any work onsie. 3 revised plan shall be submitted to the Commission showing all
changes described in these Special Canditions (if any).

Prior lo any work on site the applicant shall submit 1o the Conservation Commission for
approval a scquencing plan for constnuction and erosion and sedirocntation control with
supponting plans and details as appropriale. Prior 1o any work COmMERcINg on site. the
applicant shail subimit to the Commission for approval. a detailed sequence of
consguction. including the construction of camnpensation and retention areas. and re-
vegemtion (o be completed hefore other work begins on site.

Any other work within 100 feet of wetland resource areas or 200 feet from the riveer of
150 feet from the ACEC shall requnre that a new Natice of Intent or Request tor
Determination of Applicabiliry be filed with the Commission.

d ideally followinp the installaton

Priar to the start of any gxcavation of construction. {an
the site,

of ercsion conlrol measures). 3 pre-construction conference shall be held on
\ovolving the contracior conducting the work. the site engincer. the applicant. the wetland
ccientist and members or agent of the Conservation Commission to ensure that the
requiremncnts of this Order are understood by all parties. 4 reasonable period of timue
shall be provided as notice of the pre-construction meeting {¢.g. 72 hours).

Prior to any work onsite, the proposcd limits of work shall be clearly marked with siakes
or flags and shall be confirmed by the Conservation Commission. Such markers shall be
checked and replaced as necessary and skal! be maintained until o}l construction is

complete. ‘Warkers shall be informed that no usc of machinery. siorage of machhnery or

materials. stockpiling of soil. or construction pCHVity 1s 10 DECUT beyond this line atany

ume.

Prior to commencement of construction on site, the limits of wetland resource areas
closest to consTuction activities shall be flagged with Surveyor's lape and shall romain io
place during consuuctiop. [he limits of aress to be impacied and the fimits of work n
the replication areals) shall be clearly flageed.

Prior to the corumencement of construction on the site. adequate erosion and
sedimentation control MEASUTCS shall be implemented and toaintained in effect
throughout the entire construction phase. and until the site bas been siabilized.

WS03231
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47

el . o
sedimentation conols achieve the specificauons sp

All flags used for the above purposct chall be g coior difteren nom e Lo uscd

on the siz.

Appropriate €rosion contro! devices shall be in place pmor to the bemnning of any phascs
of construction. and shall be maintmned dunng construction in the wetland weas and
puficr zope. The erosion control specificanan provided in the Notice of Intent and the
crosion control provision in the Order will be the minimum standards for this project; the
Comrmission may require additional measures. The location of these bartiers shall be as
shown on the approved plan(s) or as specified in this order. These bamers shal) further
define the himit of disturbance and shall be mamntained in good repair unril all disturbed
arcas have been stabihized with vegetauon or other means, or unti! the Commission
determines the control measures ar

e no longer necessary. Trench erosian contro) shatl he
45 shown on plan ritled “'Littie Neck Wastewaler Collection Systern Erosion and

Sedimentation Control Details™ received by the Commission on ) }/24/04.

ce will be placed downyrade between the construction ared
depicted on the referenced plans. pror 1o construction
Hay bales will be tred with twine and will be placed with ends tightly aburting and
anchored in piace by wooden stakes. The first stake in each bale will be angled toward
previously taid bales in order (o force bales weether. Sult fence will be trenched into the
oround and placed m front of the bales. Erosion cantrol will he inspecied daily and

repaired or replaced as necessary and shall remain in place unti! the area has become
stable and re-vegetated.

graked hay bales and silt fen
and the existing resouree area. as

¢ beyand the depicted hay pale linc. Any future work proposed

No aclivity shall take plac
Notice of Intent.

nevond the dcpicted hey bale linc will require the fihng of anew

LUinder no condition shall operation of equipment, stor2ge of matenals, stockpiling of soil.
or other site disturbance wake place on the wetland side of the limit of work line. All
debns, fill and excavated materiat shall be stockpiled at 2 locavon far enough away from
wetland resGUrce arcas to prevent sediment from entering wetlond resource areas.

irected at the site hy the Design engineer n order
ctland resource areas aod the erosion and
ccified as part of the Notice of intent
silt fence matenals should be based

Placcment of erosion controls shall be d
1o cnsure that no sedirpentaton will reach w

and these Orders of Conditions. Choice of suttable
on the destgn specifications listed by vanous manufacturers.

a) A row of filter fabnc fencing. bocked by one row of staked hay bales placed end
10 end. shall be placed up-gradient of all resource areas along the Himit of activity
between all disturbed areas and the wetland or within 100 feet of wettand resource
areas.

Filter fabnc fencing shall be set and staked every 1§ -36 inches. Fitter fabric shall
be no less than 15 inches high.



48.

49.

De-walernng activities shall be conducted as shown on the approved plans and shall be
monitored daily to ensure that sediment-laden water is approprinlely serted prior
discharge toward the wetland resource arcas. No discharee of waler 15 allowed directly
into an area subject to jurisdiction of the Wetlands Protection Act or the Town of 1p5uj;ch
By Law. Tf emergency de-walering requirements arise. the applicant shail submit a
contingency plan to the Commussion for approval which provides for the pumped waler
10 be contained in @ settling basin, to reduce turbidity prior to discharge into a resource
arex A sedirnentation basin shall be constructed at {locauon) shown on the plans to
cnirap any soils that may be eroded during construcuon.

The applicant shell designatc an £rosian control monilor Lo DVersee any eMErgency
placement of controls and regular inspection or replacement of erosion and sedimentation
contro) devices. The namc and phore number of the monitar must be provided to the
Comrmission in Lhe event that this person has 1o be concted, due 1o an emergency at the
site, during any 24-hour period, including weekcnds. This person shall be given authonty
to stop construction for erosion control purposes. The erosion control monilor will be
required 10 inspect all such devices and oversee cleaning and the proper disposal of waste
products. Cleaning shall include remaval of any entrapped silt.

An sdequatc stockpile of crosion control materials shall be on site at all times for
emergency o routine replacement and shall include materials to repair or replace silt
fences, hay bales, crosion control blankets, stone rip-rap. filter berms or any other devices
pianned for use during construction.

The Commission reserves tbe right 10 imposc additional canditions on portions of this
project to mitigate any impacts which could result from site erosion, or any noticeable
degradation of surface water quality discharging from the site. For example, installation
of erosion control measures may be required in areas not shown on the plan(s) referenced
in this Order of Conditions. Shouid the Commission require such inswsliation, thty shall
be installed within 48 howrs of the Commission's request

The areas of construction shall remain in o swble condition at the close of each
construction day. Erosion controls should be inspected at this ime. and repaired.
reinforced or replaced as pecessary. These devicss shall also be inspected Lo assure that
maxiznum control bas been provided after any rainfall.

All crosion contol devices shall be inspected, cleaned and/or replaced &8s necessary
during CODSLrUCHON and shall remain in place until such time as stabilization of all areas
that may impact resource areas is permanent.

Within thirty days of completion of construction on any Ziven portion of the project. all
disturbed aress in the completed portien of the site shall be permanently stabilized with
rapidly growing vegeiative cover, using sufficient top soil to assure long-term
stabilization of disturbed arcas. Continued maintenance of this aca. 10 4 manner that
assurcs permanent stabilization and precludes any soil erosion, shall be the responsibility

wWS03233
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56.
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of the applicani. Thivconaition wall aat xnneowith the reuanes O Cemfieme of
Comphance.

Subscquent to seeding. disturhed areas will be covercd with hay mulch. erosian contro!

blunkect or nermung or other suitable matenal order (o provide an adequate surtace
protection until seed germinauoo. preference should be given to erosion contro! aeting
with bindegradable sutching.

If s0ils are 1o be disturbed for longer than 1wo months. a temporary caver of nve or other

grass should be esiablished 1o prevent erosion ond sedimentation. J[ the season s not
appropniale for plant growth. exposcu surfaces shall be stabilized by ather appropnatc
crosion contral measures. firmly anchored, to prevent soils from betng washed by rasn o

fooding.

The appheant shall notify the Conservabon Commission in writing at least 48 hours pnos
\0 comumencement of scuvity on the site and shall advisc the Commission of the name(s)
and telephone number(s) of the personts) responsible on site for compliance with this
Order.

cure 2 Professional Engincer 0 act as 3 Clerk of the Works to be

d by the Commussion. The Engineer will supervisc the contractor
and will inspect the site regularty whenever construction in or wittun 100 foet of wetland
resouUTCe area 15 10 Progress. The Engineer will provide weekly inspection notes to the
Commissicn. and be an site dunng and afier sioom events 5O as 1o take responsibility for
the propet funcnoning of dranage and erusion control systems for the project. The
spphicant shall provide that person's phone number for the Cormumission.

‘The applicant shall s¢
approved or designatc

All equipment shall be operated. parked. and maintained so as 1o fimit alerations of
wetlands and buffer zone 1o thase areas clearly 1dentibed on the plans and demarcated 10
he feld by the flagging and construction barmiers installed pursuant 10 Conditions 40
through 43. No equipment is to entcr into Or cTOSS welland resource arcas at any wue
unless the location of disturbance 15 marked on the plans referenced in this Order and
flagged in the field. Most work which is subjected to this Order is within Rivertront
Protection Area 1o the Jpswich River and within the Parker River/Essex Bay Area of
Critcal Environmental Concern (ACEQC). This Order contemplates and 2pproves the
parminted work within those areas as defined in the ptans and limited 10 those plans. This
paragraph is meant o profuibit entry into adjacent saltmarsh and bank areas and any other
jurisdictional areas which arc outsidc the work arcas approved herein per the cited plans.

astuction materials. erc. shall be deposited

All waste prodocts, grubbed stumps. slash. co
150 feet from the ACEC. and 200 feet from

at least 100 feet from wetland resource areas.
rivers.

No fuel, oil, or other pollutants shall be stored in any resource area or the buffcr zone

ihereto, anless specifizd n this Order of Conditions.



There shall be nO sedimentalion 1010 wetlands or water bodies from discharge pipes or

surfacc run-ofT leaving the site.

No vchiculas yathic shall enier into the wier-udal areas seaward of the wark arca o1 other

wetland resource areas.

d refueling operalions shall be lacated in an upland arca

Equipmenl for fuel storage an
\imils of wetland respurce areas.

greater than 100 feet from the

will be allowed within 100 feer of arcas subject 10 protection Lander

No trash dumpsters
own of Ipswich By-Law.

the Massachusetts Wetlands protection Actor the T

END
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N assachusetts Department of Environmenta! Protection

3ureau of Resource Zrotechion - Wetlanzs

WPA Form 5 — Order of Conditions

Massachusetts Wetlancs Srotection Act M.G.L. c. 131, §40

C. Appeals

The applicant. the owner. any person aggneved by this Order. any
0 this Order, or any ten residents of the ity of lown in which such tand s tocaled are hereby notifiec of
Iheir right to request the appropriate DEP Regional Office to ssue a Superseding Order of Conditions

The request must be made by cenified mail of hand deirvery to the Department, with the appropnate ling
fee and a compleled Appendix E- Regues! of Depanmental Action Fee Transmitial Form. as provided in
310 CMR 10.03(7) within ten business gays from Ihe date of issuance of this Order. A copy of Ihe equest
shall al the same tme be sent by certified mail or hand delivery to the Conservation Commission and 10

the apphcant d hefshe 1s not the appetiani.

owner of land abutting the 1and sutrect

shall stale cleary and conzisely the abjections to the (3rder which s being appealed and now

ute to the protection of Ihe interests ide ntified 1n the Massachusetts Weltands

131.§40)anc s inconsistent with the wetllands ragulations (310 CMR 10 00)
ordinance or bylaw. and not on the Massachusells

s np appeliate jurnisdichion

The request
the Oroer does nol contrib
protection Acl. (MG.L €

To the exient thal the Orgeris b
wstlands Protecuon ACt O regu

ased on a municipal
\auons. the Depanment ha

[
D. Recording Information

This Oroer ¢! Condilons must be recorded in the Regstry of Deeds or the Land Court for the district in
which the lang is incated. withtn the chain of tile of the afiecied property In the case of recorded land. the
Final Orger shall alsc be noted in the Registry's Grantor index under the name of the owner of the and
subjact lo the Orde: in the case of reglsiered lang, (his Orger shall also be noted on the Lano Court
Cenificate of Tile of Ihe ownes of the land subject to the Order of Conditions The recording informalion
on Page 7 of Form 5 shall be submilted to the Conservation Commission isted below

Ipswich Consenvation Commission :
Conservavon Commission

S ELE

weaFs—!
. (2



DTP “ilc Numee!

Massachusetts Departmenl of Environmental Protection
- Wetlands 36-911

Bureau of Resource Protection
Prowped by DEP

WPA Form & - Order of Conditions

Massachusefts wetlands Protection Act M.G.L. c. 131, 8§40

D. Recording information (cont.)
gsiry of Deeds and submit 1o the Conservation Commission.

Detach on dotted ine, have stamped by the Re

To:

\nswich Conservation Commission
Cansesrvaton Commussion

-
—_

al the Order i Condilions for the Project at.
36911

Entire area of Little Neck. Ipswich. MA _
DEFP File Number

Project Locauon

please be advised th

Has been recorded at the Regisiry of Deeds of:

Essex South
Coumty Book Page
for:

Feofiees of the Grammar School ¢/o Donald Whiston

Propeny Owned

and has been noted in the cham of title of the afiected property in:

__/_,————"'—‘_____.’——___’________—_,——-__________’
Book Page

in accorcance with the Order of Conditions issued on.
/
/\@ 4

\f recorded tand, the instrument number identifying t

//-_

insTumnent Number

his ransaclion is:

Il registered tand. the document number isentitying this transaction is:

e ’_d_/_.———————'———___’__d______’———————’—__
Document Number

///

—
cugrsture of Apphcan

[

WFLfa™ "
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ADDENDUM # 3
Littie Neck Wastewater Collection System
Contract Specifications and Drawings, Dated January 10', 2005

Specifications:

Section 16000 Paragraph 2.5 A 1
Delete the following:
“(per "E" below)”, and Replace with “(per "D" below).

Delete Section 16000 Paragraph 2.23 in its entirety.

Drawings:

Sheet 8 House at 27 Bay Road:

DELETE sewer service connection and ADD 10-foot section of lateral piping connected
to the main line, capped and ready for future connection. Do not abandon onsite system
as directed in the Drawings and Specifications for this property.

Sheet 15, House at 5 Cove Road:

DELETE sewer service connection and ADD 10-foot section of lateral piping connected
to the main line, capped and ready for future connection. Do not abandon onsite system
as directed in the Drawings and Specifications for this property.

Sheet 16, House at 25 Baycrest Road:

DELETE sewer service connection and ADD 10-foot section of lateral piping connected
to the main line, capped and ready for future connection. Do not abandon onsite system
as directed in the Drawings and Specifications for this property.

Sheet 18, House at 21 Plum Sound Road:
DELETE sewer service connection and ADD 10-foot section of lateral piping connected

to the main line, capped and ready for future connection. Do not abandon onsite system
as directed in the Drawings and Specifications for this property.

Sheet 18 House at 13 Plum Sound Road:

DELETE sewer service connection and ADD 10-foot section of lateral piping connected
to the main line, capped and ready for future connection. Do not abandon onsite system
as directed in the Drawings and Specifications for this property.

Sheet 11, River Road East Plan and Profile:

REPLACE slopes on the section between STA 10+50 and STA 11+50 with 'S = 0.147",



Clarifications:

It is acknowledged that electrical work performed after December 21% that interferes with
the work of this contract shall be a changed condition that may be a basis for a change

arder with respect to relocation of existing utilities.

The detail for sewer chimneys on Sheet 27 shows a 90° elbow. Replace the 90° elbow
with two 45° elbows It is preferred that the use of sewer chimney systems be avoided
Contractor may substitute service lateral connections coming off the main line at a 45°

angle at his discretion.

On Sheets 21 and 22, signal wires shall be connected directly to the holding tank site,
through the conduit labeled as “spare”. No telephone service connection shall be
provided.

On Sheet 7, where Electrical conduits are listed for each trench type, halif of number of
conduits called for are to be conduits for signal wires, as specified in Section 16000. The
number and type of signal wires to be pulled will be specified in a subsequent Change

Orger.

In Specification Section 02601, Paragraph 3.4 C1, the acceptable test for precast
concrete manholes and structures is the vacuum test specified in Section 02069

in Specification Section 020689, certification from the manufacturer for the vacuum test to
11.5 mm Hg that is specified is required for acceptance by the Engineer. .
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