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SECTION 007300 SUPPLEMENT TO GENERAL CONDITIONS

A. Definitions

Whenever the following terms occur in the contract documents, their meaning is

as follows:

OWNER

GOVERNING BODY

CONSULTANT/ENGINEER

CONSTRUCTION MANAGER
And OWNER’S
REPRESENTATIVE

PROJECT

CONTRACTOR

PROJECT SPECIFICATIONS

B. Terms

Nipomo Community Services District

Board of Directors
Nipomo Community Services District

AECOM Technical Services
1194 Pacific Street, Suite 204
San Luis Obispo, CA 93402

MNS Engineers, Inc and its Subsidiaries
2231 Broad Street
San Luis Obispo, CA 93401

Waterline Intertie Project (WIP) — Bid
Package No. 3

The individual, partnership, corporation, joint-
venture, or other legal entity with whom the
District has executed the construction
contract.

The District’s Contract Documents consisting
of the General Conditions, Supplement to
General Conditions, and the Technical
Specifications.

Numbered section subjects are selected for
indexing convenience only and do not indicate
division of work among trades or
subcontractors.

1. Command-type sentences used in the contract documents refer to and are

directed to the Contractor.
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2.  Terms and Conditions contained in this section prevail over the General
Conditions.

C. Authority for the Work

The drawings, specifications, and other contract documents for the Work will be
approved and adopted by the District's Governing Body prior to be released for
bid.

D. Investigations and Reports

The following reports, which have been prepared for the Owner, are available for
review at the office of the District Engineer:

1. Nipomo Waterline Intertie Project. Concept Design Report. April 2009.
AECOM.

2. Geotechnical Report, Nipomo-Santa Maria Intertie, Blosser Road to Tefft
Street, Nipomo Community Services District, CA., March 2009, Fugro West
Inc.

a. Boring Logs are in Appendix D, and are provided for information only.

3. Nipomo Community Services District Waterline Intertie Final Environmental
Impact Report, State Clearinghouse No. 2005071114, March 2009, Douglas
Wood & Associates, Inc.

E. Time for Completion (Contract Time) and Forfeiture Due to Delay

1. Work will be substantially completed within 215 CONSECUTIVE
CALENDAR DAYS, from and after the date stated in the notice to proceed.

2. As allowed by Government Code 53069.85, forfeiture for each day
completion is delayed beyond the time allowed will be at the rate of $1,000
per day.

F. Other Contracts

1. The Owner has awarded or is in the process of awarding the following
contracts for other work near the project site:

a. Waterline Intertie Project, Bid Package #1 — Santa Maria River
Crossing.

2. Cooperate with the above contractors in constructing the facilities in the
project herein. See Section 011100 — Coordination of Work, Permits, and
Regulations.
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G. Access of Owner's Representative's Personnel to Confined Spaces in Structures
Under Construction

The Contractor shall provide the following assistance to the personnel of the
Owner's Representative when said personnel must enter confined spaces in
structures under construction or structures which have not been accepted by the
Owner.

a. Training program for the Owner's Representative's personnel relevant
to the specific structures being entered. Training program shall identify
any required medical examinations/ certifications for use of breathing
apparatus and/or other safety equipment.

b. Testing equipment and personnel to operate said equipment for testing
the atmosphere in the confined spaces for oxygen deficiency,
explosive gases, and toxic gases.

c. Authorized competent person to stand by each confined space while
entrants are inside the space.

d. Safety equipment (e.g. breathing apparatus, harnesses, and rescue
equipment) in good working order.

e. Communication equipment.

f. Access equipment (hoists and ladders).
g. Signs.

h.  Alarm system.

i. Ventilation system.

2. The Contractor shall identify confined spaces on the project, mark them with
warning signs per OSHA requirements, and notify the Owner's
Representative that these structures now exist.

H. Utilities

1. The Consultant has endeavored to determine the existence of utilities at the
site of the Work from the records provided by owners of known utilities in the
vicinity of the Work. The positions of these utilities as derived from such
records are shown in the drawings. The service connections to these utilities
may not be shown in the drawings.

2. Prior to beginning the Work, the Contractor shall make its own
investigations, including exploratory excavations, to determine the locations
and type of existing service laterals or appurtenances on or adjacent to the
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site of the Work. If the Contractor discovers utility facilities not identified in
the drawings or specifications or in a position different from that shown in
the drawings and specifications, it shall immediately notify in writing the
Owner's Representative and the owner of the utility facility.

3. The Owner shall have the responsibility for the timely removal, relocation,
protection, and temporary maintenance of existing main or trunkline utility
facilities that are not indicated in the drawings and specifications with
reasonable accuracy.

4. In case it should be necessary to remove, relocate, protect, or temporarily
maintain a utility because of interference with the Work, the Work on such
utility shall be performed and paid for as follows:

a. When it is necessary to remove, relocate, protect, or temporarily
maintain an existing main or trunkline utility facility not indicated in the
drawings and specifications with reasonable accuracy, the Owner will
compensate the Contractor for the costs of locating, for the costs of
repairing damage not due to the failure of the Contractor to exercise
reasonable care; and for the costs of removing, relocating, protecting,
and temporarily maintaining such utility facilities. These costs, the work
to be done by the Contractor in locating, removing, relocating,
protecting, or temporarily maintaining such utility facilities shall be
covered by a written change order conforming to the provisions of the
General Conditions and paragraphs M and O of this Section. The
Owner may make changes in the alignment and grade of the Work to
obviate the necessity to remove, relocate, protect, or temporarily
maintain such utility facilities or to reduce the costs of the work
involved in removing, relocating, protecting, or temporarily maintaining
such utility facilities. Changes in alignment and grade will be ordered in
accordance with the General Conditions and paragraph M of this
Section.

b. When it is necessary to remove, relocate, protect, or temporarily
maintain a utility (other than [1] existing main or trunkline utility facilities
not indicated in the drawings and specifications with reasonable
accuracy, or [2] existing service laterals or appurtenances when their
presence cannot be inferred from the presence of other visible
facilities, such as buildings, meter and junction boxes, on or adjacent
to the site of the Work) the cost of which is not required to be borne by
the owner thereof, the Contractor shall bear all expenses incidental to
the work on the utility or damage thereto. The work on the utility shall
be done in a manner satisfactory to the owner thereof; it being
understood that the owner of the utility has the option of doing such
work with its own forces, or permitting the work to be done by the
Contractor. No representations are made that the obligations to
remove, relocate, protect, or temporarily maintain any utility and to pay
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the cost thereof is or is not required to be borne by the owner of such
utility, and it shall be the responsibility of the Contractor to investigate
to find out whether or not said cost is required to be borne by the
owner of the utility.

c. The right is reserved to governmental agencies and to owners of
utilities to enter at any time upon any street, alley, right-of-way, or
easement for the purpose of making changes in their property made
necessary by the Work and for the purpose of maintaining and making
repairs to their property.

Safety

Contractor shall be solely 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 damages, injury, or loss to: (1) all persons on the Site or who
may be affected by the Work; (2) all the Work and materials and equipment to be
incorporated therein, whether in storage on or off the Site; and (3) other property
at the Site or adjacent thereto, including trees, shrubs, lawns, walks, pavements,
roadways, structures, utilities, and underground facilities not designated for
removal, relocation, or replacement in the course of construction. Contractor shall
comply with all applicable laws and regulations relating to the safety of persons or
property, or to the protection of persons or property 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 of underground
facilities and other utility owners when prosecution of the Work may affect them,
and shall cooperate with them in the protection, removal, relocation, and
replacement of their property.

J. Excavation Sheeting, Shoring, and Bracing Plans for Worker Protection Required
by Labor Code Section 6705

The Contractor shall submit to the Owner’'s Representative for acceptance, in
advance of excavation, a detailed plan showing the design of shoring, bracing,
sloping, or other provisions to be made for worker protection from the hazard of
caving ground during the excavation. The plan shall be prepared by a registered
civil or structural engineer. As a part of the plan, a note shall be included stating
that the registered civil or structural engineer certifies that the plan complies with
the CAL/OSHA Construction Safety Orders, 29CFR1926 Subpart P-Excavations,
or that the registered civil or structural engineer certifies that the plan is not less
effective than the shoring, bracing, sloping, or other provisions of the Safety
Orders.

The Owner or their consultants may have made investigations of subsurface
conditions in areas where the work is to be performed. If so, these investigations
are identified in the Contract Documents and the records of such investigations
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are available for inspection at the office of the District Engineer. The detailed plan
showing the design of shoring, etc., which the Contractor is required to submit to
the Owner’'s Representative for acceptance in advance of excavation will not be
accepted by the District if the plan is based on subsurface conditions which are
more favorable than those revealed by the investigations made by the District or
their consultants; nor will the plan be accepted if it is based on soils-related
design criteria which is less restrictive than the criteria set forth in the report on
the aforesaid investigations of subsurface conditions.

The detailed plan showing the design of shoring, etc., shall include surcharge
loads for nearby embankments and structures, for spoil banks, and for
construction equipment and other construction loadings. The plan shall indicate
for all trench conditions the minimum horizontal distances from the side of the
trench at its top to the near side of the surcharge loads.

Nothing contained in this article shall be construed as relieving the Contractor of
the full responsibility for providing shoring, bracing, sloping, or other provisions
which are adequate for worker protection.

K. Construction Survey Staking

When the Contractor requires construction survey staking or marks, the
Contractor shall notify the Owner’'s Representative of his requirements in writing
at least ten (10) working days in advance of starting operations that require such
stakes or marks.

L. Owner's Representative Status During Construction

1. Owner's Representative: The Construction Manager is the Owner's
Representative during the construction period. The duties, responsibilities,
and the limitations of authority of the Owner's Representative during
construction are set forth in this Section and as agreed upon with the Owner
per the Contract Documents.

2. Visits to Site: Owner’'s Representative and Engineer will make visits to the
Site at intervals appropriate to the various stages of construction as Owner’s
Representative deems necessary in order to observe as an experienced and
gualified professional the progress that has been made and the quality of the
various aspects of Contractor’'s executed Work to determine, in general, if the
Work is proceeding in accordance with the Contract Documents. On the
basis of such visits and observations, Owner's Representative will keep
Owner informed of the progress of the Work and will endeavor to guard
Owner against defective Work.

Owner’'s Representative’s and Engineer’s visits and observations are subject
to all the limitations on authority and responsibility set forth in Section 007300-
M-6, and patrticularly, but without limitation, during or as a result of visits or
observations of Contractor's work, Owner’s Representative or Engineer will
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not supervise, direct, control, or have authority over or be responsible for
Contractor's means, methods, techniques, sequences, or procedures of
construction, or the safety precautions and programs incident thereto, or for
any failure of Contractor to comply with Laws and Regulations applicable to
the performance of the Work.

3. Project Representative: If Owner and Owner’'s Representative agree,
Owner’'s Representative will furnish a Resident Project Representative to
assist Owner’s Representative in providing more extensive observation of the
Work. The responsibilities and authority and limitations thereon of any such
Resident Project Representative and assistants will be as provided in Section
007300-M-6. If Owner designates another representative or agent to
represent Owner at the Site who is not Owner’'s Representative’s Consultant,
agent or employee, the responsibilities and authority and limitations thereon
of such other individual or entity will be as provided in the Section 007300-M-
6.

4. Clarifications and Interpretations: Owner's Representative will issue with
reasonable promptness such written clarifications or interpretations of the
requirements of the Contract Documents as Owner's Representative may
determine necessary, which shall be consistent with the intent of and
reasonably inferable from the Contract Documents. Such written clarifications
and interpretations will be binding on Owner and Contractor. If Owner and
Contractor are unable to agree on entitlement to or on the amount or extent, if
any, of any adjustment in the Contract Price or Contract Times, or both, that
should be allowed as a result of a written clarification or interpretation, a Claim
may be made therefor as provided in General Conditions Section GC-9-K.

5. Determinations for Unit Price Work: Owner’s Representative will determine
the actual quantities and classifications of Unit Price Work performed by
Contractor. Owner’s Representative will review with Contractor the Owner’s
Representative’s preliminary determinations on such matters before
rendering a written decision thereon (by recommendation of an Application
for Payment or otherwise). Owner's Representative’s written decision
thereon will be final and binding (except as modified by Owner's
Representative to reflect changed factual conditions or more accurate data)
upon Owner and Contractor, subject to the provisions of the General
Conditions.

6. Authorized Variations in Work: Owner’s Representative may authorize minor
variations in the Work from the requirements of the Contract Documents
which do not involve an adjustment in the Contract Price or the Contract
Times and are compatible with the design concept of the completed Project
as a functioning whole as indicated by the Contract Documents. These may
be accomplished by a Field Order and will be binding on Owner and also on
Contractor, who shall perform the Work involved promptly. If Owner and
Contractor are unable to agree on entitlement to or on the amount or extent, if
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any, of any adjustment in the Contract Price or Contract Times, or both, as a
result of a Field Order, a Claim may be made therefor as provided in General
Conditions Section GC-9-K.

7. Rejecting Defective Work: Owner's Representative will have authority to
disapprove or reject Work which Owner’'s Representative believes to be
defective, or that Owner’'s Representative believes will not produce a
completed Project that conforms to the Contract Documents or that will
prejudice the integrity of the design concept of the completed Project as a
functioning whole as indicated by the Contract Documents. Owner’s
Representative will also have authority to require special inspection or testing
of the Work as provided in General Conditions Section GC-6, whether or not
the Work is fabricated, installed, or completed.

8.  Shop Drawing Submittals, Change Orders, and Payments:

a. In connection with Owner's Representative’s authority as to shop
drawing submittals, see paragraph S of this Section.

b. In connection with Owner’s Representative’s authority as to Change
Orders, see General Conditions Section GC-4-D.

c. PAYMENTS: In connection with Owner’s Representative’s authority as
to Applications for Payment, see General Conditions Section GC-9.

9. Decisions on Requirements of Contract Documents and Acceptability of
Work: Owner's Representative will be the initial interpreter of the
requirements of the Contract Documents and judge of the acceptability of
the Work thereunder. Claims, disputes and other matters relating to the
acceptability of the Work, the quantities and classifications of Unit Price
Work, the interpretation of the requirements of the Contract Documents
pertaining to the performance of the Work, and Claims seeking changes in
the Contract Price or Contract Times will be referred initially to Owner’s
Representative in writing, in accordance with the provisions of General
Conditions Section GC-9-K, with a request for a formal decision.

When functioning as interpreter and judge under this paragraph, Owner’'s
Representative will not show partiality to Owner or Contractor and will not be
liable in connection with any interpretation or decision rendered in good faith
in such capacity. The rendering of a decision by Owner's Representative
pursuant to this paragraph with respect to any such Claim, dispute, or other
matter (except any which have been waived by the making or acceptance of
final payment as provided in General Conditions Section GC-9-H) will be a
condition precedent to any exercise by Owner or Contractor of such rights or
remedies as either may otherwise have under the Contract Documents or by
Laws or Regulations in respect of any such Claim, dispute, or other matter.
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10. Limitations of Owner's Representative’s Authority and Responsibility:
Neither Owner’'s Representative’s authority or responsibility under this
Section or under any other provision of the Contract Documents nor any
decision made by Owner’s Representative in good faith either to exercise or
not exercise such authority or responsibility or the undertaking, exercise, or
performance of any authority or responsibility by Owner's Representative
shall create, impose, or give rise to any duty in contract, tort, or otherwise
owed by Owner's Representative to Contractor, any Subcontractor, any
Supplier, any other individual or entity, or to any surety for or employee or
agent of any of them.

Owner’'s Representative will not supervise, direct, control, or have authority
over or be responsible for Contractor's means, methods, techniques, se-
guences, or procedures of construction, or the safety precautions and
programs incident thereto, or for any failure of Contractor to comply with Laws
and Regulations applicable to the performance of the Work. Owner’s
Representative will not be responsible for Contractor’s failure to perform the
Work in accordance with the Contract Documents.

Owner’'s Representative will not be responsible for the acts or omissions of
Contractor or of any Subcontractor, any Supplier, or of any other individual or
entity performing any of the Work.

Owner’'s Representative’s review of the final Application for Payment and
accompanying documentation and all maintenance and operating
instructions, schedules, guarantees, Bonds, certificates of inspection, tests
and approvals, and other documentation required to be delivered by General
Conditions Section GC-9-H will only be to determine generally that their
content complies with the requirements of, and in the case of certificates of in-
spections, tests, and approvals that the results certified indicate compliance
with, the Contract Documents.

The limitations upon authority and responsibility set forth in this Section shall
also apply to Owner’s Representative’s Consultants, Resident Project Repre-
sentative, and assistants.

M. Authorized Changes in the Work

1. Without invalidating the Agreement and without notice to any surety, Owner
may, at any time or from time to time, order additions, deletions, or revisions
in the Work by a Written Amendment, a Change Order, or a Work Change
Directive, as defined below. Upon receipt of any such document, Contractor
shall promptly proceed with the Work involved which will be performed
under the applicable conditions of the Contract Documents (except as
otherwise specifically provided).

2.  Work Change Directive:
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a. In lieu of a Request for Quote (RFQ), Owner may issue a Work
Change Directive (WCD) for the Contractor to proceed with a change
for subsequent inclusion in a Change Order.

b.  WCD will describe changes in the work, both additions and deletions,
with attachments as necessary to define details of the change, and will
designate the method of determining any change in the Contract Price
and any change in Contract Time.

c. Owner will sign and date the WCD as authorization for the Contractor
to proceed with the changes.

d. Contractor may sign and date the WCD to indicate agreement with the
terms therein.

3. If Owner and Contractor are unable to agree on entitlement to, or on the
amount or extent, if any, of an adjustment in the Contract Price or Contract
Times, or both, that should be allowed as a result of a Work Change
Directive, a Claim may be made therefor as provided in General Conditions
Section GC-9-K.

N. Unauthorized Changes in the Work

Contractor shall not be entitled to an increase in the Contract Price or an
extension of the Contract Times with respect to any work performed that is not
required by the Contract Documents as amended, modified, or supplemented as
provided in a fully executed (1) written amendment, (2) change order, or (3) work
change directive, except as otherwise stated in the General Conditions.

0. Execution of Change Orders

1. Owner and Contractor shall execute appropriate Change Orders
recommended by Owner's Representative (or Written Amendments)
covering:

a. Changes in the Work which are:
(2) Ordered by Owner pursuant to Section 007300-M,

(2) Required because of acceptance of defective Work under
paragraph R.8 of this Section or Owner's correction of
defective Work under paragraph R.9 of this Section, or

3) Agreed to by the parties.

b. Changes in the Contract Price or Contract Times which are agreed to
by the parties, including any undisputed sum or amount of time for
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Work actually performed in accordance with a Work Change Directive;
and

c. Changes in the Contract Price or Contract Times which embody the
substance of any written decision rendered by Owner’s Representative
pursuant to General Conditions Section GC-9-K; provided that, in lieu
of executing any such Change Order, an appeal may be taken from
any such decision in accordance with the provisions of the Contract
Documents and applicable Laws and Regulations, but during any such
appeal, Contractor shall carry on the Work and adhere to 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 Owner and Contractor may agree in writing.

P. Substitutes and “Or-Equals”

1. Contractor shall submit sufficient information to allow Owner's
Representative to determine that the item of material or equipment proposed
is essentially equivalent to that named in the Contract Documents and an
acceptable substitute therefor. Requests for review of proposed substitute
items of material or equipment will not be accepted by Owner’s
Representative from anyone other than Contractor.

2. Application of proposed substitute or “or-equal” shall be as follows:

a. Made in writing per the submittal process as described in Specification
Section 013300.

b. Include certification that the proposed substitute will perform
adequately the functions and achieve the results called for by the
general design, be similar in substance to that specified, and be suited
to the same use as that specified.

c. Identify all variations from that specified, and available engineering,
sales, maintenance, repair, and replacement services.

d. Include itemized estimate of all costs or credits that will result directly
from of indirectly from use of substitute item, including costs of
redesign.

e. Owner's Representative may require Contractor to furnish additional
data about the proposed substitute.

3. Owner’s Representative will be the sole judge of acceptability of substitutes
or “or-equals”. No “or-equal” or substitute will be installed or utilized until
Owner’'s Representative’s review is complete, which will be evidenced by
either a Change Order for a substitute, or an approved Submittal for an “or-

Waterline Intertie Project — BP3
SUPPLEMENT TO GENERAL CONDITIONS 007300-11
60031295 - 29 Jul 2010





equal”. Owner's Representative will advise Contractor in writing of any
negative determination.

4.  Owner’s Representative will record time required by Owner’'s Representative
and Owner's Representative’s Consultants in evaluating substitutes
proposed or submitted by Contractor pursuant to this Section P, and in
making changes in the Contract Documents (or in the provisions of any
other direct contract with Owner for work on the Project) occasioned
thereby. Whether or not the Owner's Representative approves the
substitute item so proposed or submitted by the Contractor, Contractor shall
reimburse Owner for the charges of Owner’'s Representative and Owner’s
Representative’s Consultants for evaluating each such proposed substitute.

Q. Delays

1. Delays beyond the Contractor's Control: Where Contractor is prevented from
completing any part of the Work within the Contract Times (or Milestones) due
to delay beyond the control of Contractor, the Contract Times (or Milestones)
will be extended in an amount equal to the time lost due to such delay if a
Claim is made therefor as provided in General Conditions Section GC-9-K.
Delays beyond the control of Contractor shall include, but not be limited to,
fires, floods, epidemics, abnormal weather conditions, or acts of God.

2. Delays within the Contractor’s control: The Contract Times (or Milestones)
will not be extended due to delays within the control of Contractor. Delays
attributable to and within the control of a Subcontractor or Supplier shall be
deemed to be delays within the control of Contractor.

3. Delay’s beyond the Owner's and Contractor's Control: Where Contractor is
prevented from completing any part of the Work within the Contract Times (or
Milestones) due to delay beyond the control of both Owner and Contractor,
an extension of the Contract Times (or Milestones) in an amount equal to the
time lost due to such delay shall be Contractor’'s sole and exclusive remedy
for such delay.

4. Delay Damages: In no event shall Owner or Owner’'s Representative be
liable to Contractor, any Subcontractor, any Supplier, or any other person or
organization, or to any surety for or employee or agent of any of them, for
damages arising out of or resulting from:

a. Delays caused by or within the control of Contractor; or

b. Delays beyond the control of both Owner and Contractor including but
not limited to fires, floods, epidemics, abnormal weather conditions, or
acts of God.

Nothing in this Section bars a change in Contract Price pursuant to this
Section to compensate Contractor due to delay, interference, or disruption
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directly attributable to actions or inactions of Owner or anyone for whom
Owner is responsible.

R. Tests and Inspections; Correction, Removal or Acceptance of Defective Work

1. Notice of Defects: Prompt notice of all defective Work of which Owner or
Owner’s Representative has actual knowledge will be given to Contractor. All
defective Work may be rejected, corrected, or accepted as provided in this
Section.

2. Access to Work: Owner, Owner’'s Representative, Owner's Representative’s
Consultants, other personnel of Owner, independent testing laboratories, and
governmental agencies with jurisdictional interests will have access to the Site
and the Work at reasonable times for their observation, inspecting, and testing.
Contractor shall provide them proper and safe conditions for such access and
advise them of Contractor’s Site safety procedures and programs so that they
may comply therewith as applicable.

3. Tests and Inspections

a. Contractor shall give Owner's Representative timely notice of
readiness of the Work for all required inspections, tests, or approvals
and shall cooperate with inspection and testing personnel to facilitate
required inspections or tests.

b. Owner shall employ and pay for the services of an independent testing
laboratory to perform all inspections, tests, or approvals required by the
Contract Documents except:

(2) for inspections, tests, or approvals covered by paragraphs
R.3.C. and R.3.D of this Section, below;

(2) that costs incurred in connection with tests or inspections
conducted pursuant to paragraph R.4.B of this Section shall be
paid as provided in said paragraph R.4.B; and

3) as otherwise specifically provided in the Contract Documents.

c. If Laws or Regulations of any public body having jurisdiction require
any Work (or part thereof) specifically to be inspected, tested, or ap-
proved by an employee or other representative of such public body,
Contractor shall assume full responsibility for arranging and obtaining
such inspections, tests, or approvals, pay all costs in connection
therewith, and furnish Owner’s Representative the required certificates
of inspection or approval.

d. Contractor shall be responsible for arranging and obtaining and shall
pay all costs in connection with any inspections, tests, or approvals
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required for Owner's and Owner's Representative’s acceptance of
materials or equipment to be incorporated in the Work; or acceptance of
materials, mix designs, or equipment submitted for approval prior to
Contractor’'s purchase thereof for incorporation in the Work. Such
inspections, tests, or approvals shall be performed by organizations
acceptable to Owner and Owner’s Representative.

e. If any Work (or the work of others) that is to be inspected, tested, or
approved is covered by Contractor without written concurrence of
Owner's Representative, it must, if requested by Owner’s
Representative, be uncovered for observation.

f. Uncovering Work as provided in paragraph R.4. of this Specification
Section shall be at Contractor’'s expense unless Contractor has given
Owner’s Representative timely notice of Contractor’s intention to cover
the same and Owner’s Representative has not acted with reasonable
promptness in response to such notice.

4.  Uncovering Work

a. If any Work is covered contrary to the written request of Owner’s
Representative, it must, if requested by Owner’s Representative, be
uncovered for Owner's Representative’s observation and replaced at
Contractor’s expense.

b. If Owner's Representative considers it necessary or advisable that
covered Work be observed by Owner’'s Representative or inspected or
tested by others, Contractor, at Owner’s Representative’s request, shall
uncover, expose, or otherwise make available for observation, inspec-
tion, or testing as Owner’'s Representative may require, that portion of
the Work in question, furnishing all necessary labor, material, and
equipment.

c. Ifitis found that such Work is defective, Contractor shall pay all Claims,
costs, losses, and damages (including but not limited to all fees and
charges of engineers, architects, attorneys, and other professionals and
all court or arbitration or other dispute resolution costs) arising out of or
relating to such uncovering, exposure, observation, inspection, and
testing, and of satisfactory replacement or reconstruction (including but
not limited to all costs of repair or replacement of work of others); and
Owner shall be entitled to an appropriate decrease in the Contract Price.
If the parties are unable to agree as to the amount thereof, Owner may
make a Claim therefor as provided in General Conditions Section GC-9-
K.

d. If, however, such Work is not found to be defective, Contractor shall be
allowed an increase in the Contract Price or an extension of the

Waterline Intertie Project — BP3
SUPPLEMENT TO GENERAL CONDITIONS 007300-14
60031295 - 29 Jul 2010





Contract Times (or Milestones), or both, directly attributable to such
uncovering, exposure, observation, inspection, testing, replacement,
and reconstruction. If the parties are unable to agree as to the amount
or extent thereof, Contractor may make a Claim therefor as provided in
General Conditions Section GC-9-K.

5.  Owner May Stop the Work: If the Work is defective, or Contractor fails to
supply sufficient skilled workers or suitable materials or equipment, or fails to
perform the Work in such a way that the completed Work will conform to the
Contract Documents, Owner may order Contractor to stop the Work, or any
portion thereof, until the cause for such order has been eliminated; however,
this right of Owner to stop the Work shall not give rise to any duty on the part
of Owner to exercise this right for the benefit of Contractor, any
Subcontractor, any Supplier, any other individual or entity, or any surety for, or
employee or agent of any of them.

6. Correction or Removal of Defective Work: Contractor shall correct all defective
Work, whether or not fabricated, installed, or completed, or, if the Work has
been rejected by Owner's Representative, remove it from the Project and
replace it with Work that is not defective. Contractor shall pay all Claims, costs,
losses, and damages (including but not limited to all fees and charges of
engineers, architects, attorneys, and other professionals and all court or
arbitration or other dispute resolution costs) arising out of or relating to such
correction or removal (including but not limited to all costs of repair or
replacement of work of others).

7. Correction Period:

a. If within one year after the date of Substantial Completion or such
longer period of time as may be prescribed by Laws or Regulations or
by the terms of any applicable special guarantee required by the
Contract Documents or by any specific provision of the Contract
Documents, any Work is found to be defective, or if the repair of any
damages to the land or areas made available for Contractor's use by
Owner or permitted by Laws and Regulations is found to be defective,
Contractor shall promptly, without cost to Owner and in accordance
with Owner’s written instructions:

(2) Repair such defective land or areas, or

(2) Correct such defective Work or, if the defective Work has been
rejected by Owner, remove it from the Project and replace it
with Work that is not defective, and

3) Satisfactorily correct or repair or remove and replace any
damage to other Work, to the work of others or other land or
areas resulting therefrom.
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If Contractor does not promptly comply with the terms of such instruc-
tions, or in an emergency where delay would cause serious risk of loss
or damage, Owner may have the defective Work corrected or repaired
or may have the rejected Work removed and replaced, and all Claims,
costs, losses, and damages (including but not limited to all fees and
charges of engineers, architects, attorneys, and other professionals
and all court or arbitration or other dispute resolution costs) plus 25%
arising out of or relating to such correction or repair or such removal
and replacement (including but not limited to all costs of repair or
replacement of work of others) will be paid by Contractor.

b. In special circumstances where a particular item of equipment is placed
in continuous service before Substantial Completion of all the Work, the
correction period for that item may start to run from an earlier date if so
provided in the Specifications or by Written Amendment.

c.  Where defective Work (and damage to other Work resulting therefrom)
has been corrected or removed and replaced under this Section, the
correction period hereunder with respect to such Work will be extended
for an additional period of one year after such correction or removal and
replacement has been satisfactorily completed.

d. Contractor’'s obligations under this Section are in addition to any other
obligation or warranty. The provisions of this Section shall not be
construed as a substitute for or a waiver of the provisions of any
applicable statute of limitation or repose.

8. Acceptance of Defective Work: If, instead of requiring correction or removal and
replacement of defective Work, Owner (and, prior to Owner’'s Representative’s
recommendation of final payment, Owner’s Representative) prefers to accept i,
Owner may do so. Contractor shall pay all claims, costs, losses, and damages
(including but not limited to all fees and charges of engineers, architects,
attorneys, and other professionals and all court or arbitration or other dispute
resolution costs) attributable to Owner’s evaluation of and determination to
accept such defective Work (such costs to be approved by Owner’s
Representative as to reasonableness) and the diminished value of the Work to
the extent not otherwise paid by Contractor pursuant to this sentence. If any
such acceptance occurs prior to Owner’'s Representative’s recommendation of
final payment, a Change Order will be issued incorporating the necessary
revisions in the Contract Documents with respect to the Work, and Owner shall
be entitled to an appropriate decrease in the Contract Price, reflecting the
diminished value of Work so accepted. If the parties are unable to agree as to
the amount thereof, Owner may make a Claim therefor as provided in General
Conditions Section GC-9-K. If the acceptance occurs after such
recommendation, an appropriate amount will be paid by Contractor to Owner.

9. Owner May Correct Defective Work
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a. If Contractor fails within a reasonable time after written notice from
Owner’'s Representative to correct defective Work or to remove and
replace rejected Work as required by Owner’'s Representative in accor-
dance with paragraph R.6. of this Section, or if Contractor fails to
perform the Work in accordance with the Contract Documents, or if
Contractor fails to comply with any other provision of the Contract
Documents, Owner may, after seven days written notice to Contractor,
correct and remedy any such deficiency.

b.  In exercising the rights and remedies under this paragraph, Owner shall
proceed expeditiously. In connection with such corrective and remedial
action, Owner may exclude Contractor from all or part of the Site, take
possession of all or part of the Work and suspend Contractor’s services
related thereto, take possession of Contractor’s tools, appliances, con-
struction equipment and machinery at the Site, and incorporate in the
Work all materials and equipment stored at the Site or for which Owner
has paid Contractor but which are stored elsewhere. Contractor shall
allow Owner, Owner’s representatives, agents and employees, Owner’s
other contractors, and Owner's Representative and Owner’s
Representative’s Consultants access to the Site to enable Owner to
exercise the rights and remedies under this paragraph.

c. All Claims, costs, losses, and damages (including but not limited to all
fees and charges of engineers, architects, attorneys, and other
professionals and all court or arbitration or other dispute resolution
costs) incurred or sustained by Owner in exercising the rights and
remedies under this Section will be charged against Contractor, and a
Change Order will be issued incorporating the necessary revisions in the
Contract Documents with respect to the Work; and Owner shall be
entitled to an appropriate decrease in the Contract Price. If the parties
are unable to agree as to the amount of the adjustment, Owner may
make a Claim therefor as provided in General Conditions Section GC-9-
K. Such claims, costs, losses and damages will include but not be
limited to all costs of repair, or replacement of work of others destroyed
or damaged by correction, removal, or replacement of Contractor’s
defective Work.

d. Contractor shall not be allowed an extension of the Contract Times (or
Milestones) because of any delay in the performance of the Work
attributable to the exercise by Owner of Owner’s rights and remedies
under this Section.

S. Shop Drawing Submittals

1. The Contractor shall review, mark with its approval, and submit for review by
the Owner's Representative Shop Drawing Submittals as called for in
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Specification Section 013300, as requested by the Owner's Representative,
or as otherwise required by the Contract Documents.

2.  Shop Drawing Submittals shall be complete in all respects. If the Shop
Drawings show any deviations from the requirements of the plans and
specifications because of standard shop practices or other reasons, the
deviations and the reasons therefor shall be set forth in the letter of
transmittal.

3. By submitting Shop Drawings, the Contractor represents that material,
equipment, and other work shown thereon conforms to the plans and
specifications, except for any deviations set forth in the letter of transmittal.

4. Per Specification Section 013300, the Owner's Representative will return
copies of the shop drawing submittals to the Contractor with any comments
noted thereon. If so noted by the Owner's Representative, the Contractor
shall correct the drawings and resubmit them per Specification Section
013300.

5. The review by the Owner's Representative is only for general conformance
with the design concept of the project and general compliance with the plans
and specifications and shall not be construed as relieving the Contractor of
the full responsibility for: providing materials, equipment, and work required
by the Contract; the proper fitting and construction of the work; the accuracy
and completeness of the Shop Drawings; selecting fabrication processes
and techniques of construction; and performing the work in a safe manner.

6. No portion of the work requiring a Shop Drawing submittal shall be
commenced until the submittal has been reviewed by the Owner's
Representative and returned to the Contractor with a notation indicating that
resubmittal is not required.

7. If the Contractor believes that any Shop Drawing or communication relative
thereto calls for changes in the work for which the contract amount or time
for completion should be changed, it shall not proceed with the changes in
the work so called for and shall promptly notify the Owner's Representative
in writing of its estimate of the changes in the Contract amount and time for
completion it believes to be appropriate. No payment for changes in the
work will be made and no change in the time for completion by reason of
changes in the work will be made, unless the changes are covered by a
written Change Order approved by the Owner in advance of the Contractor's
proceeding with the changed work.

END OF SECTION
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SECTION 011100 COORDINATION OF WORK, PERMITS, AND REGULATIONS

A.

Related Specifications

1. General Conditions

2.  Supplement to General Conditions: 007300.

3.  Mitigation Monitoring Compliance and Reporting: 011160.
4.  Construction Facilities and Temporary Controls: 015100.

Description

This section generally describes the project and includes work by others, work
sequence and schedule, Contractor's use of premises, construction survey
staking, permits, and regulations.

General Nature of Work

The work involves construction of an 18-inch diameter, approximately 5,000-linear
foot long pipeline, below-grade flow control and flow metering stations, a 36-inch,
270-linear foot long steel casing with 24-inch waterline via jack-and-bore under
the Santa Maria River levee, and a 24-inch diameter, 770-linear foot long, deep
cover, open cut pipeline.

Location of Project Site

The project site is located on Blosser Road in Santa Maria, California, between
West Taylor Street and Atlantic Place. It continues north of Atlantic Place and
Blosser Road, underneath the Santa Maria River levee and into the agricultural
fields between the levee and the active River bed.

Work by Others

1. The following construction contracts are planned by the Owner which may
restrict access to and full use of the site:

a. NCSD Waterline Intertie Project — Bid Package #1: Santa Maria River
Crossing.

2.  The following construction project planned by others may restrict access to
and full use of the site:

US Army Corps of Engineers, Los Angeles District, in cooperation with
Santa Barbara County Department of Public Works, Santa Maria Valley
Levees, South Levee Improvement (Reach 1, Blosser Road to U.S. Highway
101).
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The South Levee Improvement — Reach 1, involves overexcavation of the
existing levee toe, northward approximately 110-ft to the County’s Right-of-
way limits. The maximum excavation depth will reach approximately 23-feet
below existing grade within the river. The proposed improvements will
include a stepped soil cement layer placed on the face of the levee down to
the new toe, at the full excavated depth. Heavy excavation, temporary
spoils storage, and miscellaneous heavy equipment will be required for
construction of the South Levee Improvement — Reach 1 project, and may
conflict with site access for the PROJECT Contractor.

3.  With respect to work by others, the Owner will require that:

a. The PROJECT Contractor shall coordinate with Contractors for other
noted Bid Packages for site access, site laydown, and overall use of
sites within the Santa Maria River bed.

(1) Bid Package 1 and Bid Package 3 have overlapping
construction areas at the point of connection and during the
pipe pull back for the HDD in Bid Package 1. The contractor
for Bid Package 1 will have priority access for completion of
the pipe pull. The Bid Package 3 contractor will submit a
schedule of work for the area overlapping the pipe lay down
area in coordination with the schedule of work prepared by the
Bid Package 1 contractor. Bid Package 3 contractor will make
the connection to the pipe left by the Bid Package 1 contractor.

b. The PROJECT Contractor shall coordinate with Contractor(s) for the
Santa Maria Valley South Levee Improvement project for site access,
site laydown, and overall use of site within the Santa Maria River bed.

(1) Contractor shall conform to the easements and access
agreements with property owners and Santa Barbara County
Water Conservation and Flood Control District, see Appendix
B — Easements and Access.

4. In case of conflict in site use, see General Conditions.

F. Work Schedule and Constraints

1. A qualified biologist, provided by the Owner, will conduct pre-construction
surveys and worker orientation before initiation of any construction activity,
as described in Specification Section 011160.

2. A qualified biologist, provided by the Owner, shall be onsite during all
vegetation clearing and shall periodically monitor construction activities.

3. See Specification Section 011160 Mitigation Monitoring Compliance and
Reporting for specific permit and regulation requirements.
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G. Contractor's Use of Premises

1. Project construction shall be coordinated with property owners and any farm
lessee/operators. Impacts to agricultural use of the property shall be
avoided or minimized per the following:

a. Locate all existing irrigation systems in order to avoid damage to
buried irrigation lines, wells, risers, or other agricultural infrastructure.

b. Provide early notice of any planned closures or detours on existing
roadways either within the fields or along existing paved roads with
regular updates about forthcoming closures or detours to area
agricultural producers.

c. Conform with the project easements and access agreements in
Appendix B.

2. All equipment staging and construction crew parking areas shall be located
within pre-designated staging areas identified on the contract drawings. All
construction access routes shall be established in previously disturbed
areas.

3. At no time shall any equipment and/or materials staging be allowed within
the beds or banks of the Blosser Road drainage canal.

4. Provide adequate signage, barriers, and flagmen, if necessary, in order to
insure the safe diversion of traffic, bicyclists, and/or pedestrians. Ensure
continued adequate access from/to adjacent properties.

5. Install exclusionary and silt fencing along the boundaries of the construction
areas, as determined by an Owner-provided qualified biological monitor.
The fencing shall remain in place throughout the construction phase. (See
Exhibit A of Appendix C for potential fencing locations and Specification
Section 011160 for additional details).

6. If nighttime construction activities are warranted and approved by Owner,
shield wildlife habitat and open sky from equipment lighting to minimize
lighting/glare impacts to wildlife while still providing safe working conditions
for construction personnel. Construction lighting shall be designed to limit
offsite illumination to 0.01 foot-candles at 15-feet from boundary of
temporary construction easement or right-of-way.

7. Install temporary berms and sedimentation traps per Specification Section
011160 to minimize erosion of soils and sedimentation into the Blosser
Drainage Canal and Santa Maria River. Clean sedimentation traps
periodically with silt removal and dispose in a location approved by the
Owner and local authorities.
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8.  All project construction activities shall comply with local Noise Ordinances.

9.  During construction implement air pollution mitigation measures per Santa
Barbara APCD and San Luis Obispo APCD requirements. See Specification
Section 011160 for details.

H. Construction Survey Staking

See Section 015100.
Permits

1. The following permits for the permanent work have been obtained by the
Owner; see Section 011160 for associated Mitigation Monitoring
requirements:

a. State of California, Department of Industrial Relations, Division of
Occupational Safety and Health (DOSH), Mining and Tunneling Unit, a
Preliminary Tunnel Classification; a copy of which is included herein as
Appendix A.

b.  State of California Department of Public Health Domestic Water Supply
Permit Amendment for changes to the water system and supply.

c. California Department of Fish & Game, Streambed Alteration
Agreement permit, a copy of which is included herein as Appendix A.

2. The Owner has or will have submitted a Notice of Intent to Discharge, along
with appurtenant fee, under the Construction Activities Storm Water General
Permit (99-08-DWQ). Under this permit the Contractor must prepare and
submit Storm Water Pollution Prevention Plan per Specification Section
015725.

3. Obtain and pay the fees for the following permits:
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Name or Type of Permit Name, Address, Telephone
Number of Permitting Agency

State of California, Department of Industrial | CAL/OSHA Field Office

Relations, Division of Occupational Safety | Ventura County
and Health (DOSH): 1655 Mesa Verde, Room 125

Ventura, CA. 93003

Permit for Trenching/Excavations (805) 654-4581

Exceeding 5-feet in depth

Cal/OSHA Mining and Tunneling Unit
6150 Van Nuys Blvd, Suite 130

Van Nuys, CA 92401

(818) 901-5420

State of California, Department of Industrial
Relations, Division of Occupational Safety

and Health (DOSH), Mining and Tunneling

Unit:

Certification of safety representatives for
underground tunneling operations

NPDES discharge permit for discharging Central Coast Regional Water Quality
water for dewatering, pressure testing, Control Board

leakage testing, and disinfection 895 Aerovista Place, Suite 101

San Luis Obispo, CA 93401-7906
(805) 549-3147

State Water Resources Control Board State Water Resources Control Board
(SWRCB) — Construction Activities Storm PO Box 100

Water General Permit (99-08-DWQ) Sacramento, CA 95812-0100
(SWPPP) (916) 341-5536

City of Santa Maria Encroachment Permit City of Santa Maria Public Works
Department, Engineering Division
110 South Pine Street, Suite 221
Santa Maria, CA 93454

Construction Water Permit for water City of Santa Maria Utilities Department
obtained from fire hydrants owned by City 2065 E. Main Street
of Santa Maria Santa Maria, CA 93454

The permits contain requirements that affect the cost of project work and
some permanent permits require supplementary work permits and fees to
execute construction. Comply with the permit requirements and obtain and
pay the fees involved with the supplementary work permits.

J. Rights-of-Way

1.

The construction activities shall be limited to public rights-of-way, temporary
construction easements, and permanent utility easements shown on the
drawings, unless additional arrangements are made with adjacent property
owners. These public rights-of-way, temporary easements, and permanent
easements shown on the drawings collectively constitute the work area. The
Contractor will not be allowed to acquire additional land for construction of
the project without consultation and coordination with the Owner. The
Contractor shall also coordinate with and obtain the support of residents
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living or doing business in the immediate area of such land acquisitions. See
Appendix B for easement descriptions.

K. Cultural Resources

1. A qualified archaeologist, retained and paid for by the Owner, shall conduct
a preconstruction archeological workshop. See Specification Section
011160-D for details.

2. All ground disturbing construction activities on and adjacent to significant
sites will be monitored by a qualified archaeologist. See Specification
Section 011160-D for details.

3. During construction activities, the archaeologist shall have the authority to
temporarily divert or direct earthmoving to allow time to evaluate any
exposed prehistoric or historic material. In accordance with Public
Resources Code 5097.94, if human remains are found, the County coroner
must be notified within 24 hours of the discovery. If the coroner determines
that the remains are not recent, the coroner will notify the Native American
Heritage Commission in Sacramento to determine the most likely
descendent for the area. The designated Native American representative
shall then determine in consultation with the property owner the disposition
of the human remains.

END OF SECTION
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SECTION 011160 MITIGATION MONITORING COMPLIANCE AND REPORTING

A. Environmental Controls

Comply with the following environmental controls.

1. Dust Control:

a. Implement the following dust control measures during all ground
disturbance and construction activities:

(1)

)

3)

(4)

(5)

(6)

(7)

Use water trucks or sprinkler systems in sufficient quantities to
prevent airborne dust from leaving the construction site.
Increased watering frequency will be required whenever wind
speeds exceed 15 mph. Reclaimed water, if available, shall be
used for dust control and other construction-related purposes
during project construction. Indicate the source of reclaimed
water to be used for dust control.

All material excavated or graded shall be sufficiently watered
to prevent excessive amounts of dust. Watering shall occur at
least twice a day with complete coverage, preferably in the late
morning and after work is done for the day.

Designate a person or persons to monitor the dust control
program and to order increased watering, as necessary, to
prevent transport of particulate matter off site. Their duties
shall include holidays and weekend periods when work may
not be in progress. The name and telephone number of such
persons shall be provided to the APCD prior to construction.

All disturbed soil areas not subject to revegetation, including
soil stockpiles, shall be stabilized using approved chemical soil
binders, jute netting or other methods approved by the APCD
with jurisdiction.

Vehicle speed for all construction vehicles shall not exceed 15
mph on any unpaved surface at a construction site.

Where vehicles enter and exit unpaved roads onto streets,
install wheel washers of gravel pads or wash all trucks and
equipment when leaving site.

Sweep streets at the end of each day if visible soil material is
carried onto adjacent paved roads.
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(8)

Trucks transporting fill material to and from the site shall be
tarped or maintain at least two feet of freeboard.

2. Air Quality Control:

a. In addition to the above mentioned Dust Control measures, Implement
the following air quality control measures during all construction
activities:

(1)

(2)

®3)

(4)

The Owner has obtained a Geologic Exemption for the
requirements under CCR Section 93105 (Naturally Occurring
Asbestos ATCM) from the Air Pollution Control District. A copy
of the exemption is included in Appendix A. However, if any
naturally occurring asbestos, serpentine, or ultramafic rock is
found at the project site, the Contractor is responsible for the
following:

@) Comply with the requirements of CCR Section 93105

(b) Report the discovery to the Owner immediately and to
the APCD within one business day.

(c) An Asbestos Health and Safety Program and an
Asbestos Dust Control Plan shall be submitted to the
Air Pollution Control District for review and approval
prior to project grading.

All off-road and portable, diesel-powered equipment, including,
but not limited to, bulldozers, grading, cranes, loaders,
scrapers, backhoes, generator sets, compressors or auxiliary
power units, shall be fueled exclusively with  CARB motor
vehicles diesel fuel. Such equipment shall be stored within a
fenced enclosure during non-working hours in order to
minimize potential vandalism.

Diesel equipment shall either be certified pursuant to the
California Air Resources Board’'s Portable Equipment
Registration Program or will be subject to an Authority to
Construct issued by the San Luis Obispo County Air Pollution
Control District (APCD), and/or the Santa Barbara County
APCD, jurisdiction depending on location of construction
activity. This permit will allow implementation of Best Available
Control Technologies including diesel particulate filters and/or
proper fuel selection.

Where possible, diesel powered equipment shall be replaced
with gasoline, electrical, CNG or LPG powered equipment.
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3.  Site Restoration on non-agricultural land:

All disturbed, non-agricultural soils within the Santa Maria River shall be
stabilized with vegetation upon completion of construction. Implement site
restoration per the Revegetation Plan and requirements contained within the
Streambed Alteration Agreement (SAA) Permit (copy included in Appendix
A). At a minimum, work shall include:

4.  Site Restoration on Prime Farmland:
See Section E — Geology and Soils.

B. Protection of Surface and Ground Water

1. Prior to beginning work, prepare a storm water pollution prevention plan
(SWPPP) for construction and submit to the RWQCB in compliance with the
statewide General Construction Activity Storm Water Permit. See Part E.2 of
this Specification for requirements.

2. Install temporary berms and sedimentation traps, such as silt fencing, straw
bales, and sand bags, to minimize erosion of soils and sedimentation into
Blosser Ditch and/or Santa Maria River. Sedimentation traps shall be
cleaned periodically with silt removal and disposal in a location approved by
the Owner.

C. Biological Resources

1. The Owner's qualified Biological Monitor will conduct pre-construction
surveys within two (2) weeks prior to construction and a subsequent worker
orientation before initiation of any construction activity. Should special-
status or threatened species be identified, the Biological Monitor will consult
with the appropriate authority for relocation protocol, and construction
activities may be delayed as necessary.

2.  Erect exclusionary and silt fencing at the boundaries of construction areas
and other locations to protect special-status species and habitat, as directed
by the Owner’s Biological Monitor. Potential fencing areas are shown in
Exhibit A, Appendix C. Exact locations and amounts of fencing will be
determined by the Owner’s Biological Monitor prior to start of construction.

3.  All construction workers (including site supervisors, equipment operators,
laborers and subcontractors) shall attend a worker orientation to area
special-status species and applicable regulatory policies provided by the
Owner’s Biological Monitor.

4.  Limit all equipment staging and parking areas to pre-designated areas, as
shown in the drawings. All construction access routes shall be limited to
previously disturbed areas and/or existing roadways.
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5. If nighttime construction activities are warranted and approved by the
Owner, all equipment lighting shall be shielded away from wildlife habitat
areas and open sky to minimize lighting/glare impacts to wildlife while still
providing safe working conditions for construction personnel. Construction
lighting shall be designed to limit offsite illumination to 0.01 foot-candles at
15 feet beyond the temporary construction easement or right-of-way.

6. Implement a dust control program during construction (See Part 1.A for
requirements).

7.  The Owner’s Biological Monitor shall be onsite during all vegetation clearing,
and shall periodically monitor the project area during construction activities.

8. Nesting of Protected Migratory Birds and Raptors — The following measures
are required to protect protected migratory birds and raptors:

a. For construction activities scheduled between February 15" and
September 15", the Owner's Biological Monitor shall conduct
preconstruction surveys two (2) weeks prior to initiation of work to
identify potential bird nesting sites.

(2) If active nest sites of common bird species protected under the
Migratory Bird Treaty Act and Fish and Game Code Sections
3503 and 3503.5 are observed within 300 feet of construction
activities, then the project shall be modified and/or delayed as
necessary to avoid direct take of the identified nests, eggs,
and/or young.

(2) If active nest sites of raptors and/or species of special concern
are observed within the vicinity of project construction
activities, construction shall avoid the nest site or be
terminated until the California Department of Fish and Game is
contacted and an appropriate buffer zone around the nest site
is established. Construction activities in the buffer zone shall
be prohibited until the young have fledged the nest or the nest
is abandoned.

b. Special Status Aquatic and Semi-Aquatic Species - The following
measures are required to protect aquatic and semi-aquatic special
status species:

(2) All work areas within 100 feet of known California red-legged
frog (CLRF) habitat shall be surveyed by the Owner’s
Biological Monitor, each day prior to the initiation of
construction activities.

(2) In the event CRLF is identified in the work area, all work shall
cease until the CRLF has safely vacated the work area. At no
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time shall any CRLF be relocated and/or affected by project
operations without prior approval from the US Fish and Wildlife
Service (USFWS).

3) Install silt fencing around temporary aquatic habitat that have
formed during project activities (i.e., trenches that have
perched groundwater, etc) to minimize potential for CRLF
migration into project site. The location of exclusionary and silt
fencing shall be determined by the Owner’s Biological Monitor.

c. Special Status Plant Species — The following measures are required to
protect special status plant species

(2) Within two (2) weeks prior to construction, the Owner's
biological monitor, shall complete a focused botanical survey
of the pipeline alignment along the southern boundary of the
Santa Maria River. All Blochman’s ragwort identified within 50
feet of the proposed horizontal directional drilling laydown area
and pipeline alignment shall be marked with a temporary flag.

(2) Protective fencing shall be installed around populations of
Blochman’s ragwort to prevent loss of this special-status
species. As necessary, this shall include minor modifications
of the designated horizontal directional drilling laydown area to
avoid Blochman’s ragwort to the extent feasible.

D. Cultural Resources

1. A qualified archaeologist, retained by the Owner, will conduct
preconstruction archeological workshop in order to inform construction
personnel about common types of artifacts that may be uncovered during
construction and the reporting requirements and responsibilities of
construction personnel.

2. All ground disturbing construction activities on and adjacent to significant
sites will be monitored by a qualified archaeologist. In the unlikely event that
unexpected archaeological resources are discovered during construction, all
construction activities shall be halted in the area until the significance of the
finding is evaluated by a qualified archaeologist and appropriate
recommendations made pursuant to County Land Use Ordinance Section
22.0.

E. Geology and Soils

1. For excavation and construction staging/storage on prime farmland,
implement, at a minimum, the following measures to avoid potential
permanent impacts to soil resources:
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a. Place a geotextiie membrane on top of native soils prior to the
placement of any stockpile, fill, base materials or construction
materials.

b. Stockpile all excavated soils in a manner that protects the soils’
physical, chemical and biological characteristics. Biologically active
topsoil (A horizon) shall be segregated from deeper soils during
construction.

c. At the conclusion of construction, native soils shall be replaced in a
manner that mimics the pre-construction characteristics of the soils,
including compacting the soils to the same soil permeability, soil
texture and available water holding capacity

2.  The following erosion control protocol shall be followed in association with
pipeline construction:

a. Prior to any work beginning, prepare a project-specific storm water
pollution prevention plan (SWPPP) for construction and submit to the
RWQCB in compliance with the statewide General Construction
Activity Storm Water Permit. The SWPPP shall include provisions for
the installation and maintenance of Best Management Practices to
reduce the potential for erosion of disturbed soils at the project site.

b.  In order to minimize erosion of soils and sedimentation into the Blosser
Ditch and/or Santa Maria River and other local drainages during
project excavations and underground jacking-and-boring activities,
construct temporary berms and sedimentation traps or basins.
Temporary berms and sedimentation traps may be constructed from
silt fencing, straw bales lined with filter fabric, and/or sand bags.
Sedimentation basins and traps shall be cleaned periodically with silt
removal and disposal in a location approved by the District. These
basins shall be constructed prior to dewatering and regularly
maintained during construction, including after storm events, to remain
in good working order.

c. Construct straw balef/filter fabric barriers, backed by wire fencing for
strength, around spoil piles to contain sediment from runoff. These
barriers shall be installed immediately after stockpiling during the dry
season and shall be regularly maintained until the stockpiles are
completely removed.

F. Hazards and Hazardous Materials

1. Prepare a Spill Contingency Plan (SCP) outlining measures to prevent the
release of petroleum and hazardous materials including containment
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methods for emergency clean-up operations. Prevention and contingency
measures shall include, but not be limited to:

a. ldentification of appropriate fueling areas away from sensitive habitat
areas such as swales and/or drainages

b. Preparation of maintenance schedule for equipment, and a list of
appropriate containment and spill response materials to be stored on-
site.

2. Spill containment equipment shall be available on-site during all construction
activities. As necessary, this shall include placement of individual spill
response trailers at each active work area during project operations.

3. All vehicles shall be staged only in appropriately marked and protected
areas and at no time shall any cleaning and/or refueling of equipment be
allowed upslope and/or within the vicinity of any drainages and/or wetland
habitat areas, including agricultural stock ponds.

4. If an accidental spill of hazardous or toxic material occurs, immediately
notify the Regional Water Quality Control Board, the California Department
of Fish and Game, the California Department of Toxic Substances, and the
Owner.

5.  The following pollution prevention measures shall be followed in association
with pipeline construction:

a. If rain occurs during or within three days after concrete is placed for
any pipeline structures, spread and secure plastic sheets or tarps over
the concrete in such a manner to prevent rain from coming in contact
with the concrete.

b. Wash out concrete trucks in a designated area where the material
cannot run off into the stream or percolate into the groundwater. This
area shall be identified in the submitted SWPPP and shall be in place
before any concrete is poured.

c. Upon entering the site and regularly thereafter, equipment shall be
inspected and maintained prior to working in or immediately adjacent
to the Santa Maria River. Any leaks or hoses/fittings in poor condition
shall be repaired before the equipment begins work.

G. Noise

1. Comply with local Noise Ordinances.

2. All construction equipment utilizing combustion engines shall be equipped
with “critical” grade (rather than “stock” grade) noise mufflers that are in
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good condition. Tune back-up beepers to insure lowest possible noise
levels.

3.  All necessary measures to muffle, shield or enclose construction equipment
shall be implemented in order to insure that noise levels at the property line
of the nearest residence do not exceed an exterior noise level of 60 dBA.
During the project the Owner’'s Representative shall conduct construction
noise monitoring in order to insure the acceptable noise threshold of 60 dBA
at the property line of the nearest sensitive receptor.

H. Transportation and Circulation

At all construction sites accessing onto or occurring adjacent to public roadways,
provide adequate signage, barriers, and, if necessary, flagmen in order to insure
the safe diversion of traffic, bicyclists, and/or pedestrians. Insure continued
access from adjacent properties to local roadways. See Specification Section
015526 for additional details.

Heaving and Settling Monitoring

Monitor for heaving and settling during bore-and-jack operations in accordance
with Specification Section 317216.

END OF SECTION
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SECTION 012000 MEASUREMENT AND PAYMENT

A. Work Listed in the Schedule of Work Iltems

1.  Work under this contract will be paid on a unit price or lump-sum basis as
outlined on the Bid Form for the quantity of work installed.

2. The unit prices and lump-sum prices include full compensation for furnishing
the labor, materials, tools, and equipment and doing all the work involved to
complete the work included in the contract documents.

3. The application for payment will be for a specific item based on the
percentage completed or quantity installed. The percentage complete will be
based on the value of the partially completed work relative to the value of
the item when entirely completed and ready for service.

B. Work Not Listed in the Schedule of Work Items

1. The General Conditions and items in the Special Provisions, general
requirements, and specifications which are not listed in the schedule of work
items of the Bid Form are, in general, applicable to more than one listed
work item, and no separate work item is provided therefor. Include the cost
of work not listed but necessary to complete the project designated in the
contract documents in the various listed work items of the Bid Form.

2. The bids for the work are intended to establish a total cost for the work in its
entirety. Should the Contractor feel that the cost for the work has not been
established by specific items in the Bid Form, include the cost for that work
in some related bid item so that the Proposal for the project reflects the total
cost for completing the work in its entirety.

C. Bid Items
The following is a description of the bid items.
1. Bid Iltem No. 1 - Mobilization
a. Measurement

Measurement for Bid Item No. 1 shall be based upon completion of
such work as a lump sum. This is a non-proratable pay item, and shall
require completion of all of the listed items during the first 30 days
following Notice to Proceed.
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b. Payment

Payment for Mobilization shall be made at the time of the first progress
payment after the Contractor has obtained bonds, insurance and
permits, submitted an approved construction schedule, and
established a presence on the job site.

2. Bid Item No. 2 — Sheeting, Shoring, and Bracing
a. Measurement

Measurement for Bid Item No. 2 shall be based on completion of the
work on a lump sum basis.

b. Payment

Payment for Bid Item No. 2 shall be on a percent complete basis
based on the lump sum amount and shall include full compensation for
furnishing the labor, materials, tools, equipment, and doing all the work
involved for providing sheeting and shoring and bracing for the
protection of life and limb and protection of existing utilities, and shall
include, but is not limited to:

Complying with all applicable federal, state, and local regulations;
Design of shoring and/or bracing by a civil/ structural engineer as
required; Providing jacks, trench boxes, sheets, shoring, piles, etc, as
required to comply with the specifications, regulations and the
drawings; Protecting in place and bracing existing utilities, including
thrust blocks, high pressure gas pipelines, and overhead utility poles.

3.  Bid Item No. 3 - Traffic Control and Regulations
a. Measurement

Measurement for Bid Item No. 3 shall be based on completion of the
work on a lump sum basis.

b. Payment

Payment for Bid Item No. 3 shall be made on a percent complete basis
based on the lump sum amount, and shall include full compensation
for furnishing the labor, materials, tools, and equipment and doing all
the work involved to implement Traffic regulation/control throughout
the project duration in accordance with the Contract Documents, and
the City of Santa Maria Encroachment permit conditions.
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4. Bid Item No. 4 - Ductile Iron Water Main — 18-inch
a. Measurement

Measurement for Bid Item No. 4 shall be based on completion of the
work on a linear foot basis. The pipe shall be measured horizontally
over the pipe centerline from the outside face of valve flanges and/or
the outside face of fitting flanges in the case(s) where the fitting is part
of a separate pay item.

b. Payment

Payment for Bid Item No. 4 shall be by the linear foot of 18-inch Ductile
Iron Water Main and Appurtenance installed. The unit costs shall
include full compensation for furnishing all labor, materials, tools, and
equipment and doing all work involved to provide the 18-inch Ductile
Iron Water Main and Appurtenances in place and operational in
accordance with the plans and specifications including, but not limited
to:

Trench excavation, ductile iron pipe, fittings, pipe bedding, Pipe Zone,
Trench Zone, and Street Zone backfill, compaction, erosion control;
removal and disposal of excavated soil not suitable for backfill;
dewatering; pavement cutting along trench edge; joint restraint;
connection to fittings and pay items, maintenance of service; pipeline
disinfection, testing; pressure testing, including temporary bulkheads
and fittings required to perform the testing

5. Bid Item No. 5 — Connection at Blosser Road and West Taylor Street
a. Measurement

Measurement for Bid Item No. 5 shall be based on completion of the
work on a lump sum basis. The pay limit for this Bid Item is defined in
Detail 1, Sheet C-101 from connection to existing through the outside
face of the valve flange.

b. Payment

Payment for Bid Item No. 5 shall be made on a percent complete basis
based on the lump sum amount and shall include full compensation for
furnishing all labor, materials, tools, and equipment and doing all work
involved to provide the Connection at West Taylor Street and Blosser
Road in place and operational in accordance with the plans and
specifications including, but not limited to:

Trench excavation, pipe, fittings, couplings, adapters, thrust blocks,
valves, pipe bedding, pipe bedding, Pipe Zone, Trench Zone, and
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Street Zone backfill, compaction, erosion control; removal and disposal
of excavated soil not suitable for backfill; dewatering; pavement cutting
along trench edge; maintenance of service; pipeline disinfection,
testing; pressure testing, including temporary bulkheads and fittings
required to perform the testing.

6. Bid Item No. 6 - Flow Control Valve and Flow Meter Stations
a. Measurement

Measurement for Bid Item No. 6 shall be based on completion of the
work on a lump sum basis. The pay limit for this Bid Item is defined as
Station 15+34.42 through Station 16+10.29, as shown in Detail 1,
Sheet C-401.

b. Payment

Payment for Bid Item No. 6 shall be made on a percent complete basis
based on the lump sum amount and shall include full compensation for
furnishing all labor, materials, tools, and equipment and doing all work
involved to provide the Flow Control Valve and Flow Meter Stations in
place and operational in accordance with the plans and specifications
including, but not limited to:

Excavation, pipe bedding, backfill in the Pipe Zone, Trench Zone, and
Street Zone, compaction, dewatering, hauling and disposal of
excavated soil not suitable for backfill, normal crushed rock base;
precast concrete vaults, hatches, ladders, wall seals; connections to
distribution pipe; valves, meters, pipes, fittings, vents, sump pumps,
concrete pads, pipe supports, flexible couplings, grading, connections,
pressure reducing valves, gauges, transducers, limit switches, conduit,
antenna, control panel(s), connection to and integration with the
District’'s and the City’s SCADA systems, electrical wiring.

7. Bid Item No. 7 — Blow-off Valves, 6-inch
a. Measurement

Measurement for Bid Item No. 7 shall be based on completion of the
work on a unit cost basis.

b. Payment

Payment for Bid Item No. 7 shall be on a unit cost basis per 6-in Blow-
off assembly installed. The unit price for Bid Item No. 7 shall include
full compensation for furnishing all labor, materials, tools, and
equipment and doing all work involved to provide the 6-in Blow-off
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assembly in place and operational in accordance with the plans and
specifications including, but not limited to:

Trench excavation, pipe, fittings, couplings, adapters, thrust blocks,
valves, valve boxes, concrete rings, lids, pipe bedding, Pipe Zone,
Trench Zone, and Street Zone backfill, compaction; erosion control;
removal and disposal of excavated soil not suitable for backfill;
dewatering; pavement cutting along trench edge; maintenance of
service; pipeline disinfection, testing; pressure testing, including
temporary bulkheads and fittings required to perform the testing.

8. Bid Item No. 8 - Combination Air-Release Valves, 2-inch
a. Measurement

Measurement for Bid Item No. 8 shall be based on completion of the
work on a unit cost basis.

b. Payment

Payment for Bid Item No. 8 shall be on a unit cost basis per 2-in
Combination Air / Vacuum Release Valve assembly installed. The unit
price for Bid Item No. 8 shall include full compensation for furnishing all
labor, materials, tools, and equipment and doing all work involved to
provide the 2-in Combination Air / Vacuum Release Valve assembly in
place and operational in accordance with the plans and specifications
including, but not limited to:

Trench excavation, combination air and vacuum release valve, pipe,
fittings, couplings, adapters, thrust blocks, valves, valve boxes,
concrete rings, concrete pads, combination air valve enclosures, lids,
pipe bedding, Pipe Zone, Trench Zone, and Street Zone backfill,
compaction, erosion control; removal and disposal of excavated soil not
suitable for backfill; dewatering; pavement cutting along trench edge;
maintenance of service; pipeline disinfection, testing; pressure testing,
including temporary bulkheads and fittings required to perform the
testing.

9. Bid Item No. 9 - Combination Air-Release Valves, 4-inch
a. Measurement

Measurement for Bid Item No. 9 shall be based on completion of the
work on a unit cost basis.
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b. Payment

Payment for Bid Item No. 9 shall be on a unit cost basis per 4-in
Combination Air / Vacuum Release Valve assembly installed. The unit
price for Bid Item No. 9 shall include full compensation for furnishing all
labor, materials, tools, and equipment and doing all work involved to
provide the 4-in Combination Air / Vacuum Release Valve assembly in
place and operational in accordance with the plans and specifications
including, but not limited to:

Trench excavation, combination air and vacuum release valve, pipe,
fittings, couplings, adapters, thrust blocks, valves, valve boxes,
concrete rings, concrete pads, combination air valve enclosures, lids,
pipe bedding, Pipe Zone, Trench Zone, and Street Zone backfill,
compaction, erosion control; removal and disposal of excavated soil not
suitable for backfill; dewatering; pavement cutting along trench edge;
maintenance of service; pipeline disinfection, testing; pressure testing,
including temporary bulkheads and fittings required to perform the
testing

10. Bid Item No. 10 - Butterfly Valves, 18-inch
a. Measurement

Measurement for Bid Item No. 10 shall be based on completion of the
work on a unit cost basis, per Specification Section 400520 and in detail
1, drawing C-502.

b. Payment

Payment for Bid Item No. 10 shall be on a unit cost basis per 18-inch
Butterfly Valve installed. The unit price for Bid Item No. 10 shall include
full compensation for furnishing all labor, materials, tools, and
equipment and doing all work involved to provide the 18-inch Butterfly
Valve in place and operational in accordance with the plans and
specifications including, but not limited to:

Trench excavation, valve with appurtenances, valve boxes, lids,
concrete pad, locator wire, connections, thrust blocks, pipe bedding,
Pipe Zone, Trench Zone, and Street Zone backfill, compaction, erosion
control; removal and disposal of excavated soil not suitable for backfill;
dewatering; pavement cutting along trench edge; maintenance of
service; pipeline disinfection, testing; pressure testing, including
temporary bulkheads and fittings required to perform the testing.
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11. Bid Item No. 11 — Provisions for Future Pig Launching Facility
a. Measurement

Measurement for Bid Item No. 11 shall be based on completion of the
work on a lump sum basis. The pay limit for this item is defined as
Station 50+09.42 through Station 50+84.70 as shown on Sheet C-403.

a. Payment

Payment for Bid Item No. 11 shall be made on a percent complete basis
based on the lump sum amount and shall include full compensation for
furnishing all labor, materials, tools, and equipment and doing all work
involved to provide the provisions for the future pig launching facility in
place and operational in accordance with the plans and specifications
including, but not limited to:

Trench excavation, ductile iron pipe, fittings, valves, valve boxes,
concrete rings, anchor blocks and tie-downs; pipe bedding, Pipe Zone,
Trench Zone, and Street Zone backfill, compaction, erosion control,
removal and disposal of excavated soil not suitable for backfill;
dewatering; pavement cutting along trench edge; joint restraint;
connection to fittings and pay items, maintenance of service; pipeline
disinfection, testing; pressure testing, including temporary bulkheads
and fittings required to perform the testing.

12. Bid Item No. 12 - Ductile Iron Water Main and Appurtenances, 24-inch
(Deep Trench)

a. Measurement

Measurement for Bid Item No. 12 shall be based on completion of the
work on a linear foot basis. The pay limit for this item is defined as
Station 53+66 through Station 61+34.77 as shown on Sheets C-112,
C-113 and C-114. The pipe shall be measured horizontally over the
pipe centerline from the outside face of valve flanges and/or the
outside face of fitting flanges in the case(s) where the fitting is part of a
separate pay item.

b. Payment

Payment for Bid Item No. 12 shall be by the linear foot of deep trench
24-inch Ductile Iron Water Main and Appurtenances installed. The unit
costs shall include full compensation for furnishing all labor, materials,
tools, and equipment and doing all work involved to provide the 24-inch
Ductile Iron Water Main and Appurtenances in place and operational in
accordance with the plans and specifications including, but not limited
to:
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Trench excavation, marker tape, tracer wire, ductile iron pipe, fittings,
pipe bedding, Pipe Zone, and Trench Zone backfill, compaction, erosion
control; removal and disposal of excavated soil not suitable for backfill;
dewatering; joint restraint; connection to fittings and pay items,
maintenance of service; coordination of access to adjoining properties
and work areas for property owner, farmer(s) (in accordance with
easement) and Bid Package #1 Contractor; pipeline disinfection, testing;
pressure testing, including temporary bulkheads and fittings required to
perform the testing.

13. Bid Item No. 13 — Bore and Jack 36-inch Casing and 18-inch Ductile Iron
Pipe (Under Storm Drain)

a. Measurement

Measurement for Bid Item No. 13 shall be based on completion of the
work on a lump sum basis. The pay limit for this Bid Item is defined as
Station 21+63.38 through Station 22+47.78 on Sheet C-105 and Detail
1, Sheet C-404.

b. Payment

Payment for Bid Item No. 13 shall be made on a percent complete
basis based on the lump sum amount and shall include full
compensation for furnishing all labor, materials, tools, and equipment
and doing all work involved to provide the casing and carrier pipe in
place and operational in accordance with the plans and specifications
including, but not limited to:

36-inch steel casing (approximately 55 linear feet), 18-inch ductile iron
carrier pipe (approximately 72 linear feet), casing seals, filling the
casing, fittings, connections to pipelines, valves; pavement cutting,
removal and disposal of pavement, excavation, trenching, pipe
bedding, Pipe Zone, Trench Zone, and Street Zone backfill; sheeting
shoring and bracing; additional utility investigation, video inspection;
pipeline disinfection, testing; pressure testing, including temporary
bulkheads and fittings required to perform the testing, settlement
monitoring; complying with all requirements of jurisdictional permits
and agencies.
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14. Bid Item No. 14 - Bore and Jack 36-inch Casing and 24-inch Ductile Iron
Pipe (Under Levee)

a. Measurement

Measurement for Bid Item No. 14 shall be based on completion of the
work on a lump sum basis. The pay limit for this Bid Item is defined as
50+84.70 through Station 53+66 as shown on Sheet C-112.

b. Payment

Payment for Bid Item No. 14 shall be made on a percent complete
basis based on the lump sum amount and shall include full
compensation for furnishing all labor, materials, tools, and equipment
and doing all work involved to provide the casing and carrier pipe in
place and operational in accordance with the plans and specifications
including, but not limited to:

36-inch steel casing (approximately 270 linear feet), 24-inch ductile
iron carrier pipe (approximately 274 linear feet), casing seals, filling the
casing, fittings, connections to pipelines, valves; pavement cutting,
removal and disposal of pavement, excavation, trenching, pipe
bedding, Pipe Zone, Trench Zone, and Street Zone backfill; sheeting
shoring and bracing; additional utility investigation, protecting existing
utilities; pipeline disinfection, testing; pressure testing, including
temporary bulkheads and fittings required to perform the testing,
settlement monitoring; complying with all requirements of jurisdictional
permits and agencies.

15. Bid Item No. 15 - Protect Existing Utilities
a. Measurement

Measurement for Bid Item No. 15 shall be based on completion of the
work on a lump sum basis.

b. Payment

Payment for Bid Item No. 15 shall be made on a percent complete
basis based on the lump sum amount and shall include full
compensation for furnishing all labor, materials, tools, and equipment
and doing all work involved to protect existing utility in place and
operational, or removal and replacement if protection is not practical,
as determined by the Owner’'s Representative, in accordance with the
plans and specifications and the District's Standards including, but not
limited to:
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Trench excavation, utility support, additional shoring; raising 6” gas
main; maintenance of service; or reconstruction or repair of the utility as
required.

16. Bid Item No. 16 - Asphalt Concrete Paving and Repair
a. Measurement

Measurement for Bid Item No. 16 shall be based on a square footage
unit cost basis. Bid Item No. 16 shall be measured as providing trench
resurfacing in accordance with the Contract Documents, Detail 4 on
Sheet C-503 and the City of Santa Maria Encroachment Permit.
Pavement placed in excess of the maximum cross section will not be
considered for payment without prior written authorization from the
Owner.

b. Payment

Payment for Bid item No. 16 shall be on a square foot basis with the
limitations discussed in the measurement section. The unit cost shall
constitute full compensation for furnishing all labor, materials, tools,
and equipment associated with performing all work involved including
but not limited to:

Removal and disposal of existing pavement, secondary saw cutting,
placement of new pavement, surface finishing, temporary and
permanent pavement markings, traffic striping; connection to existing
pavement; Pavement Zone backfill; subgrade and base preparation
prior to placing pavement after backfilling.

17. Bid Item No. 17 — Potholing and Utility Investigation
a. Measurement

Measurement for Bid Item No. 17 for subsurface utility locating by test
hole excavation (potholing) will be based on a unit cost basis for each
completed test hole excavation. Locations will be as shown on the
Plans.

b. Payment

Payment for Bid Item No. 17 shall be made on a unit cost basis. The
unit cost shall constitute full compensation for furnishing all labor,
materials, tools, and equipment associated with performing all work
involved for each test hole excavation, including providing the
Contractor’'s pothole excavation field logs/reports to the Owner, and
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coordinating with and facilitating formal field data collection by Owner’s
Surveyor.

Pothole work performed for the Contractor’s convenience shall be paid
as part of the Bid Item the work is done for. No separate payment
shall be made.

18. Bid Item No. 18 — Protection and Restoration of Agricultural Topsoll
a. Measurement

Measurement for Bid Item No. 18 shall be based on a unit cost basis.
Bid Item No. 18 shall be measured per cubic yard of top soil removed
and protected onsite in accordance with the Contract Documents.
Excavation shall not exceed 5 feet of depth without prior written
authorization from Owner’s Representative.

b. Payment

Payment for Bid Item No. 18 shall be on a unit basis per cubic yard
and shall include full compensation for conducting all work required for
protection and restoration of topsoil on agricultural lands per
Specification Section 011160 Mitigation Monitoring Compliance and
Reporting to a depth of 5 feet. If additional depth is required, per the
Owner’'s Representative, payment for the authorized additional
protection and restoration will be made at the contract unit price.

19. Bid Item No. 19 — Exclusionary and Silt Fencing
a. Measurement

Measurement for Bid Item No. 19 shall be based on completion of the
work on a linear foot basis. The unit cost shall constitute full
compensation for furnishing all labor, materials, tools, and equipment
associated with installing and maintaining silt and/or exclusionary
fencing for compliance with the District's adopted environmental
mitigation requirements for the construction of the District’s Project.

b. Payment

Payment for Bid Item No. 19 shall be by the linear foot of silt or
exclusionary fencing installed. The unit price shall include full
compensation for installing and maintaining exclusionary and/or silt
fencing required for complying with the District’'s adopted environmental
mitigation requirements for the construction of the District’'s Project.
See Specification Section 011160 Mitigation Monitoring Compliance
and Reporting.
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Payment for this item does not include site security fencing (i.e. chain
link fencing around excavations, and/or staging areas), site security
fencing shall be paid as part of the work requiring the site security
fencing and no separate payment will be made therefor.

20. Bid Item No. 20 — Environmental Mitigation

Payment for Bid Item No. 20 shall be on a lump sum basis and shall include
full compensation for conducting all work, not covered in a separate pay
item, required for complying with the District's adopted environmental
mitigation requirements for the construction of the District’'s Project. See
Specification Section 011160 Mitigation Monitoring Compliance and
Reporting.

D. Additive Bid ltems

The following bid items shall not be included in the base bid, but may be required
as part of this work effort. The Contractor must notify and obtain written
authorization from the Owner’s Representative before conducting the activities
listed below.

21. Additive Bid Item No. 21 - Pipe Trench Foundation/Subgrade Stabilization
(rock refill encased in filter fabric):

a. Measurement

Measurement for Bid Item No. 21 shall be based on completion of the
work on a linear foot basis, and shall be measured horizontally over the
pipe centerline from the outside face of manholes and/or structures.

b. Payment

At locations authorized by the Owner’'s Representative, perform trench
subgrade/foundation stabilization by over-excavating soft, yielding, and
unstable soils and installing rock refill encased in filter fabric in
conformance with Specification Section 312316. Payment for this item
shall be on a linear foot basis and shall include full compensation for
furnishing all labor, materials, tools, and equipment and doing all work
involved to perform pipe trench foundation/sugrade stabilization in
place, operational, and in conformance with the specifications including,
but not limited to:

Removal and disposal of excavated soil not suitable for backfill; placing,
installing, and compacting rock refill material; placing and installing soil
stabilization fabric in conformance with manufacturer’s
recommendations; additional trench excavation, trench shaping,
additional shoring. Maximum overexcavation shall be 18 inches below
the pipe bedding.
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The Owner’s Representative shall be the sole judge as to the necessity,
the limits, and the depth of additional refill material required for trench
foundation/subgrade stabilization in any given situation. Rock refill that
is used by the Contractor for his convenience, but not authorized by the
Owner’s Representative, will not be measured for payment but shall be
at the Contractor’s sole expense.

END OF SECTION
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SECTION 013216 CPM CONSTRUCTION SCHEDULE REQUIREMENTS

PART 1 - GENERAL

A.

Cost Loaded Construction Schedule: As a condition of award during the period
after the opening of bids and prior to actual award of project by the District, the
apparent low bidder shall prepare a detailed cost loaded Construction Schedule
as set forth in this Section. The costs shall be developed by category from the
Bid Schedule of the Specifications with more detailed itemization as needed to
clarify lump sum items. This schedule shall essentially be the same as the final
project Construction Schedule required to be submitted and maintained for this
project. The Construction Schedule shall indicate the time of starting and
completion of each major structure or phase of the project and such intermediate
phases as will serve for well-defined control points. These phases and control
points shall be placed in chronological order on the Construction Schedule. The
schedule shall also indicate the anticipated date of receipt of major items of
equipment, and all items of equipment receipt and installation of which is critical to
the scheduled progress of the project.

Post Bid Pre Award Construction Schedule: Not Used.

Authority of Apparent Low Bidder's Representative: The apparent low bidder's
representative shall have the authority to act on behalf of the Contractor in
fulfilling the requirements of preparing the schedule in a professional and
acceptable manner demonstrating competence in use of the Construction
Schedule including scheduling experience on project of similar value and
complexity.

Completion of Schedule Preparation: After fulfilling requirements above, the
apparent low bidder's representative in a coordinated effort with the Owner’s
Representative shall complete the preparation of the schedule within 14 calendar
days after the Notice of Award. The schedule shall include costs allocations for
all the component activities which make up a phase of work.

Modifications to Schedule: After the award and Notice to Proceed have been
issued for the work, the Owner's Representative will return the Construction
Schedule to the Contractor within 28 calendar days from award of the Contract.
The Contractor shall modify the schedule to include any modifications, or changes
resulting from final phasing and scheduling of work items or control points.

The Contractor shall complete these modifications within seven (7) calendar days
from date the schedule is returned to him and shall resubmit it to the Owner’s
Representative for review and acceptance as the project Construction Schedule
to be used during the course of construction. Upon receiving written notice from
the Owner’s Representative that the schedule, as revised, has been accepted, it
will then become the initial approved project Construction Schedule by which the
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Contractor shall construct the reporting revision and updating procedures set forth
in these Specifications to be implemented during the course of construction.

F. Changes: The Construction Schedule as submitted in this form shall contain no
contract changes or delays which may have occurred during the interim submittal
period. Changes shall be entered at the first update revision as specified for
progress reporting and updating in these Specifications.

G. Delays: If the Contractor's progress has fallen behind the approved Construction
Schedule, the Contractor shall take such steps as may be required, including but
not limited to, increasing the number of personnel, shifts, overtime operations,
days of work, and amount of construction equipment until such time as the work is
back on schedule. He shall also submit for approval no later than the time of
submittal of the next request for partial payment, such supplementary schedule or
schedules as may be deemed necessary to demonstrate the manner in which the
approved rate of progress will be regained, all without additional cost to the
District.

H. Certain items cannot be constructed, removed, replaced, abandoned, or
demolished until certain other work has been accomplished.

PART 2: MEASUREMENT AND PAYMENT

A. Payment: Full compensation for conforming to the requirements of this Section
shall be considered as being included in the total Contract price and no additional
compensation shall be made therefore.
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SECTION 013300 SUBMITTALS

A. Related Work Specified Elsewhere

1.

2.

CPM Construction Schedule Requirements: 013216.

Operation and Maintenance Manuals: 019310.

B. Shop Drawings

1.

Submit shop drawings in accordance with the General Conditions, this
Section, and as required by the individual Specification Sections.

The use of contract drawing reproductions for shop drawings is subject to
rejection.

Submit six copies of shop drawings. The Owner's Representative will keep
four copies and return two copies. If the Contractor desires more than two
copies, he shall transfer the Owner's Representative's comments onto
additional copies at his own expense. Clearly indicate the specification
section and drawing number to which each shop drawing is referenced.

The Contractor shall review, mark with his approval, and submit for review
by the Owner’'s Representative shop drawings as called for in the General
Conditions, Specifications, Nipomo Community Services District Standard
Specifications, and/or requested by the Owner’'s Representative. Drawings
shall be submitted to the Owner’s Representative and be accompanied by a
letter of transmittal listing the drawings submitted. Drawings shall show the
name of the project, the name of the Contractor, and if any, the names of
suppliers, manufacturers, and subcontractors.

Complete shop drawings in all respects. If the shop drawings show any
deviations from the requirements of the plans and specifications because of
standard shop practices or other reasons, the deviations and the reasons
therefore shall be set forth in the letter of transmittal.

By submitting shop drawings, the Contractor represents that material,
equipment, and other work shown thereon conforms to the plans and
specifications, except for any deviations set forth in the letter of transmittal.

Within 30 calendar days after receipt of said drawings, the Owner’'s
Representative will return two copies of the drawings to the Contractor with
any comments noted on the submittal response letter. If so noted by the
Owner's Representative, the Contractor shall correct the drawings and
resubmit them in the same manner as specified for the original submittal.
The Contractor in the letter of transmittal accompanying resubmitted shop
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10.

11.

drawings shall direct specific attention to revisions other than the corrections
requested by the Owner’'s Representative on previous submittals.

The review by the Owner’'s Representative is only of general conformance
with the design concept of the project and general compliance with the plans
and specifications and shall not be construed as relieving the Contractor of
the full responsibility for: providing materials, equipment, and work required
by the contract; the proper fitting and construction of the work; the accuracy
and completeness of the shop drawings; selecting fabrication processes and
techniques of construction; and performing the work in a safe manner.

No portion of the work requiring a shop drawing submittal shall be
commenced until the submittal has been reviewed by the Owner's
Representative and returned to the Contractor with a notation indicating that
resubmittal is not required.

If the Contractor submits shop drawings of equipment by manufacturers
other than those listed in the specifications, provide the following information
with the submittal:

a. The name and address of at least three companies or agencies that
are currently using the equipment.

b.  The name and telephone number of at least one person at each of the
above companies or agencies whom the Owner's Representative may
contact.

c. A description of the equipment that was installed at the above
locations. The description shall be in sufficient detail to allow the
Owner's Representative to compare it with the equipment that is
proposed to be installed in this project.

For materials originating outside of the United States for which tests are
required, provide recertification and retesting by an independent domestic
testing laboratory.

C. Submittal Requirements

1.

Make submittals promptly in such sequence as to cause no delay in the
work. Schedule submission a minimum of 30 calendar days before reviewed
submittals will be needed.

Submittals shall contain:
a. The date of submission and the dates of any previous submissions.

b.  The project title and number.
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c.  Contract identification.
d. The names of:
(2) Contractor.
(2) Supplier.
3) Manufacturer.
e. Identification of the product, with the specification section number.
f. Field dimensions, clearly identified as such.
g. Relationship to adjacent or critical features of the work or materials.
h. Identification of deviations from contract documents.
i. Identification of revisions on resubmittals.
J- A 5-inch by 5-inch blank space for Engineer’s stamps.

k.  Contractor’'s stamp, initialed or signed, shall certify Contractor’s review
of submittal, verification of products, field measurements and field
construction criteria, and coordination of the information within the
submittal that the product meets the requirements of the work and of
the contract documents.

D. Submittal Format

1.

Each submittal shall have a transmittal form. A sample transmittal form is
included at the end of this section. Every page in a submittal shall be
numbered in sequence. Each copy of a submittal shall be collated and
stapled or bound, as appropriate. Copies not collated will be rejected.

Where product data from a manufacturer is submitted, clearly mark which
model is proposed, with all pertinent data, capacities, dimensions,
clearances, diagrams, controls, connections, anchorage, and supports.
Present a sufficient level of detail for assessment of compliance with the
contract documents.

Each submittal shall be assigned a unique number. Submittals shall be
numbered sequentially. The submittal numbers shall be clearly noted on the
transmittal. Original submittals shall be assigned a numeric submittal
number. Resubmittals shall bear an alphanumeric system which consists of
the specification section number assigned to the original submittal for that
item followed by a letter of the alphabet to represent that it is a subsequent
submittal of the original. For example, if Submittal 030500-01 requires a
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resubmittal, the first resubmittal will bear the designation “030500-01A" and
the second resubmittal will bear the designation “030500-01B” and so on.

4. Disorganized submittals that do not meet the requirements above will be
returned without review.

E. Resubmittals

Resubmittal of submittals will be reviewed and returned in the same review period
as for the original submittal. It is considered reasonable that the Contractor shall
make a complete and acceptable submittal by the second submission of a
submittal item. The Owner’s Representative reserves the right to withhold monies
due to the Contractor to cover additional costs of any review beyond the second
submittal.

F. Contractor's Jobsite Drawings

Provide and maintain on the jobsite one complete set of prints of all drawings
which form a part of the contract. Immediately after each portion of the work is
installed, indicate all deviations from the original design shown in the drawings
either by additional sketches or ink thereon. Upon completion of the job, deliver
this record set to the Owner's Representative.

G. Worker Protection and Waste Product Containment Plans

Within seven days of contract award, the Contractor shall submit a worker
protection plan and waste product containment plan to the Owner’s
Representative. The Notice to Proceed will not be issued until these plans have
been accepted.

H. Excavation and Shoring Drawings

Submit excavation and shoring drawings for worker protection in conformance
with Specification Section 007300 and 312316.
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SUBMITTAL REVIEW FORM

Project Name: City Project Number :
Submittal Number: [] Resubmittal Received
Submittal Title: Specification Number:

Contractor/Subcontractor:

. Date Number of Copies
Routing Sequence . — - -
Received | Checked By Date Sent | Original | Prints Samples | Mfg. Lit.
Submittal Compliance Submittal Status
We have verified that the material or equipment contained in D “1": No Bxceptions Taken.
this submittal meets the requirements specified or shown (no . .
exceptions). |:| “2”: Make corrections noted/Do not resubmit.

We have verified that the material or equipment cointained in D “3": Make corrections noted/Resubmit.

this submittal meets the requirements specificed or shown, D o . . .
except for the following deviations (list deviations, attach 4”: Rejected/Revise and resubmit.

separate sheet if necessary).
P V) |:| “5”: Accepted for information only or not required.

Contractor Remarks Engineer Remarks
Reviewed By Reviewed By
GC Representative: Engineer:
cC: ] Additional Sheet(s) Attached #

The submittals reviewed by AECOM are only for general conformance with the design concept of the project and general compliance with
the plans and specifications and shall not be construed as relieving the Contractor of the full responsibility for: providing materials,
equipment, and work required by the contract; the proper fitting and construction of the work; the accuracy and completeness of the
submittal; selecting fabrication processes and techniques of construction; and performing the work in a safe manner.
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SUBMITTAL REVIEW FORM - ADDITIONAL COMMENT SHEET

Project Name: City Project Number :
Submittal Number:
Submittal Title:
Additional Comments
Additional Comments
Page # of
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END OF SECTION
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SECTION 015100 CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

A.

Related Work Specified Elsewhere

1. Mitigation Monitoring Compliance and Reporting: 011160.
2.  Trenching, Backfilling, and Compacting: 312316.

3.  General Concrete Construction: 030500.

4.  Pressure Testing of Piping: 400515.

Construction Water

1. The Contractor shall make his own arrangements for developing water
sources and supply labor and equipment to collect, load, transport, and
apply water as necessary for compaction of materials, concrete construction
operations, testing, pipeline disinfection, dust control, and other construction
use.

2. Payment for costs connected with utilization of the source shall be made by
the Contractor. Water shall be clean and free from objectionable deleterious
amounts of acids, alkalies, salts, or organic materials.

3. Include the cost of construction water in the appropriate bid item to which it
is appurtenant. The cost shall include full compensation for furnishing all
labor, materials, tools, and equipment and doing all the work necessary to
develop a sufficient water supply and furnishing the necessary equipment
for applying the water as described in these specifications.

Electrical Power--Construction Phase

Provide for the purchase of power or provide portable power for the construction
of the project where existing outlets are not available. Provide for the extension of
utility lines to the point of usage. The cost of power shall be included in the
appropriate bid items to which it is appurtenant and shall include full
compensation for furnishing all labor, materials, tools, and equipment required to
obtain and distribute power for construction purposes.

Dust Control

Perform dust control operations as described in Specification Section 011160-Part
1, Section A.
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E. Fire Danger

Minimize fire danger in the vicinity of and adjacent to the construction site.
Provide labor and equipment to protect the surrounding private property from fire
damage resulting from construction operations.

F. Traffic Requlation

See Specification Section 015526.

G. Construction Staking

1. The Owner will provide construction survey staking in conformance with
General Conditions, except as modified in Section 007300.

H. Parking Areas

The Contractor and his employees will be permitted to park their vehicles onsite
or on public streets on which parking is permitted by local and state codes and
ordinances.

Temporary Site of Material Laydown and Staging Area

In addition to the temporary construction easements obtained for construction of
the PROJECT, The Contractor shall coordinate additional required temporary
laydown and staging areas and shall submit proposed site selections to the
OWNER or other governing agency with jurisdiction. Approval from the governing
agency is required prior to mobilization.

END OF SECTION
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SECTION 015526 TRAFFIC REGULATION

A. Description

This section describes procedures for traffic regulation and temporary steel plate
bridging during construction in public streets.

B. Standard Specifications

Wherever reference is made to the State Specifications and Plans, such
reference shall mean the State of California, Business, Transportation, and
Housing Agency, Department of Transportation 2006 edition Standard
Specifications and 2006 edition Standard Plans.

C. Submittals

The Contractor shall submit, not less than 14 working days prior to start of
construction operations, a traffic control plan, prepared, signed, and sealed by a
California licensed civil or traffic engineer to the City of Santa Maria for approval.
No work shall begin involving or requiring alternate traffic control until a traffic
control plan is approved by the City and an Encroachment Permit is issued.

D. General

1. Provide safe and continuous passage for pedestrian and vehicular traffic at
all times.

2. Control traffic in conformance with the approved traffic control plans and
specifications.

3.  Furnish, construct, maintain, and remove detours, road closures, lights,
signs, barricades, fences, K-rail, flares, solar-powered flashing arrow signs,
miscellaneous traffic devices, flagmen, drainage facilities, paving, and such
other items and services as are necessary to adequately safeguard the
public from hazard and inconvenience. All such work shall comply with the
ordinances, directives, and regulations of authorities with jurisdiction over
the public roads in which the construction takes place and over which
detoured traffic is routed by the Contractor. After devices have been
installed, maintain and keep them in good repair and working order until no
longer required. Replace such devices that are lost or damaged, to such an
extent as to require replacement, regardless of the cause of such loss or
damage.

4. Prior to the start of construction operations, notify the police and fire
department in whose jurisdiction the project lies, giving the expected starting
date, completion date, and the names and telephone numbers of two
responsible persons who may be contacted at any hour in the event of a
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condition requiring immediate emergency service to remove, install,
relocate, and maintain warning devices. In the event these persons do not
promptly respond or the authority deems it necessary to call out other forces
to accomplish emergency service, the Contractor will be held responsible for
the cost of such emergency service.

5. Provide a minimum of 48 hours' notice to the City of Santa Maria for any
work which may affect signal loops, equipment, or devices. In the event that
any underground utilities, traffic devices, pipes, or conduits are damaged
and require emergency repair by the City of Santa Maria, all costs incurred
by the City of Santa Maria in making such repairs, plus 15% for
administration costs, shall be paid by the Contractor.

6. Post temporary "No Parking - Tow Away" signs 48 hours prior to work in
areas where parking is normally permitted. The City of Santa Maria Police
Department shall be notified 24 hours prior to the posting of any temporary
parking restrictions along the pipeline route.

7. Coordinate the relocation of public bus and school bus routes, bus stops,
and trash collection services with the agencies listed on the plans in
advance of construction activity.

E. Traffic Control Devices and Signs

1. Traffic control devices and temporary striping shall conform to the California
Manual of Uniform Traffic Control Devices (California MUTCD).
Construction signs shall conform to the latest edition of the FHA publication
“Standard Highway Signs” and the State of California Sign Specification
Sheets.

2.  The placement of construction signing, striping, barricades, and other traffic
control devices used for handling traffic and public convenience shall
conform to the California MUTCD, and City of Santa Maria Standards. In
case of discrepancy, the City of Santa Maria Standards takes precedence
over the California MUTCD.

3.  Signs shall be illuminated or reflectorized when they are used during hours
of darkness. Cones and portable delineators used for night lane closures
shall have reflective sleeves. Equip barricades used in the diversion of traffic
with flashers if in place during hours of darkness.

4. During the duration of a detour, cover existing signs not in accordance with
the traffic control plan. Relocate existing signs that are in force to provide
visibility from all relocated traffic lanes.
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F. Temporary Steel Plate Bridging, With a Nonskid Surface

1. When backfilling operations of an excavation in the traveled way, whether
transverse or longitudinal, cannot be properly completed within a workday,
provide steel plate bridging with a nonskid surface and shoring to preserve
unobstructed traffic flow. In such cases, the following conditions shall apply:

a.

Steel plates used for bridging shall extend a minimum of 12 inches
beyond the edges of the trench.

Install steel plate bridging to operate with minimum noise.
Shore the trench to support the bridging and traffic loads.

Use temporary paving with cold asphalt concrete to feather the edges
of the plates if plate installation by Method 2 is used.

Secure bridging against displacement by using adjustable cleats,
shims, or other devices.

2. Install steel plate bridging and shoring using either Method 1 or 2:

a.

Method 1 (For Speeds More Than 45 mph): The pavement shall be
cold planed to a depth equal to the thickness of the plate and to a
width and length equal to the dimensions of the plate.

Method 2 (For Speeds 45 mph or Less): Attach approach plate(s) and
ending plate (if longitudinal placement) to the roadway by a minimum
of two dowels predrilled into the corners of the plate and drilled 2
inches into the pavement. Butt subsequent plates to each other.
Compact fine graded asphalt concrete to form ramps, maximum slope
8.5% with a minimum 12-inch taper to cover all edges of the steel
plates. When steel plates are removed, backfill the dowel holes in the
pavement with either graded fines of asphalt concrete mix or concrete
slurry.

3. Maintain the steel plates, shoring, and asphalt concrete ramps.

4. The following table shows the required minimal thickness of steel plate
bridging required for a given trench width:
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Trench Width Minimum Plate Thickness
(feet) (inches)

1 1/2
11/2 3/4
2 7/8
3 1
4 11/4

For spans greater than 4 feet, prepare a structural design by a registered
civil engineer and submit to the Owner's Representative for review.

Design steel plate bridging for HS20-44 truck loading per Caltrans Bridge
Design Specifications Manual. Maintain on the steel plate a nonskid surface
having a minimum coefficient of friction equivalent to 0.35 as determined by
California Test Method No. 342. The Contractor may use standard steel
plate with known coefficient of friction equal or exceeding 0.35.

Use a “Rough Road” sign (W8-8) with black lettering on an orange
background in advanced of steel plate bridging. This is to be used along with
any other required construction signing.

G. Vehicular Traffic Control

1.

Accomplish construction in phases by detouring traffic from its normal
patterns along the route in approximately 1/2-mile intervals between major
cross streets to form the construction zone, starting at the southerly end and
progressing northerly to the end of the project. Restore traffic to normal
patterns in each phase before proceeding to the next phase.

Complete backfill, compaction, testing, to a point not to exceed 1,000 feet
behind the working heading and the first lift of permanent paving to a point
not to exceed 2,000 feet behind the working heading. Shoring members,
beams, or other obstructions shall not be permitted within a 3-foot clearance
between the edge of excavation and the edge of any traffic lane. At
construction areas where an open trench exists and/or where traffic detour
will be in existence during night hours, replace delineators with barricades or
K-rail.

Accomplish construction in phases by detouring traffic from its normal
patterns. Restore traffic to normal patterns in each phase before proceeding
to the next phase.

Transition traffic lane transitions from permanent lanes to construction zone
patterns in accordance with the requirements for the normal posted speed
limit and as shown in the traffic control plan.
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5. Unless otherwise shown in the drawings or allowed by the City within whose
jurisdiction the work is being performed, limit construction activities to 7 a.m.
to 5p.m. Monday through Friday. Return roadways and sidewalks to
unrestricted vehicle and pedestrian usage when construction is not
underway.

6. During the peak traffic volume hours of the day, from 6:00 a.m. to 8:30 a.m.
and 3:30 p.m. to 7:00 p.m. on weekdays only, limit construction activities
within the construction zone to those which will not impact the free
movement of vehicular traffic in its detoured pattern. Construction equipment
or trucks shall not use or travel adjacent to traffic lanes during these time
periods. Truck operations in and out of construction and staging areas shall
be controlled by flagmen at all times.

H. Pedestrian Traffic Control

1. Maintain and delineate a minimum of one 4-foot-wide pedestrian walkway
along each public street at all times during construction. Maintain existing
pedestrian accesses at intersections at all times. When existing crosswalks
are blocked by construction activity, install signs directing pedestrian traffic
to the nearest alternative crosswalk.

2. Erect a fence or provide other means of securement to preclude
unauthorized entry to any excavation during all nonworking hours on a 24-
hour basis including weekends and holidays. Said fence shall be a minimum
of 7 feet high around the entire excavation, consisting of a minimum 9-
gauge chain-link type fence fabric and shall be sturdy enough to prohibit
toppling by children or adults. There shall be no openings under the wire
large enough for any child to crawl through. Lock any gates if no adult is in
attendance. Place warning signs spaced on 50-foot centers on the outside
of the fence with the statement "DEEP HOLE DANGER."

Access to Adjacent Properties

1. Maintain reasonable access from public streets to adjacent properties at all
times during construction. Prior to restricting normal access from public
streets to adjacent properties, notify each property owner or responsible
person, informing him of the nature of the access restriction, the
approximate duration of the restriction, and the best alternate access route
for that particular property.

J. Permanent Traffic Control Devices

1. Existing permanent traffic control signs, barricades, and devices shall
remain in effective operation unless a substitute operation is arranged for
and approved as a portion of vehicular traffic control above.
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2. Restriping of Streets: Permanent restriping shall be in accordance with the
requirements of the agencies having jurisdiction. Place and remove
temporary striping required for traffic control during construction by
sandblasting. Temporary striping includes any striping required on any
pavement replaced prior to the final surface course. Replace any damaged
or obliterated raised pavement markers in accordance with the standards of
the agency having jurisdiction.

END OF SECTION
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SECTION 015725 STORM WATER RUNOFF CONTROL PROGRAM

PART 1 - GENERAL

A. Description

1.

This section describes work necessary by the Contractor to allow the Owner
to comply with the existing California State Water Resources Control Board
(SWRCB) General Construction Activity Storm Water Permit No. 99-08-
DWQ (General Permit) for discharges of storm water associated with
construction activities as the permit requirements are edited to fit.
Specifically, this includes the development and implementation of a Storm
Water Pollution Prevention Plan (SWPPP) and Monitoring Program (MP).
The work must reflect the Contractor's experience, resources, and
capabilities in determining and meeting the requirements of the General
Permit.

Disposal of construction water from operations such as groundwater
dewatering and water used for testing, disinfecting, and flushing pipelines is
not part of the work under this section. Refer to Sections 312316, 331300,
and 400515 for permit requirements for those discharges.

B. Related Work Described Elsewhere

1. Supplement to General Provisions: 007300.
2. Coordination of Work and Permits: 011100.
3. Submittals: 013300.
4.  Construction Facilities and Temporary Controls: 015100.
5.  Trenching, Backfilling, and Compacting: 312316.
6. Disinfection of Piping: 331300.
7.  Pressure Testing of Piping: 400515.
C. General Construction Activity Storm Water Permit
1. The Contractor shall read and be familiar with all requirements contained in

the General Permit necessary to develop an SWPPP and MP. Attention is
directed to the publication entitled "Storm Water Quality Handbooks" which
have been prepared by the state and should assist the Contractor in the
development of the SWPPP. Copies of the handbooks may be purchased by
writing the Department of Transportation, Material Operations Branch,
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Publication Unit, 1900 Royal Oaks Drive, Sacramento, California 95815,
telephone 916-445-3520.

2.  The Contractor shall note that compliance with the requirements contained
in the General Permit may require the use of erosion and sedimentation
control procedures outside the limits of immediate construction activity.

Notice of Intent

The General Permit requires the Owner to file a Notice of Intent (NOI) with the
SWRCB. A copy of this NOI must be included in the SWPPP. The Owner will file
the NOI with the SWRCB and provide a copy to the Contractor for inclusion in the
SWPPP.

Submittals

Submit the SWPPP and MP following the procedure described for shop drawings
in Section 013300.

Measurement and Payment

1.  All costs to the Contractor for preparing the SWPPP and MP for the Owner's
approval shall be included in the various related Bid Items. No separate
payment will be made therefor.

2. In addition, the Contractor shall be responsible for all of his costs associated
with the implementation of the SWPPP and coordination with the Owner for
the Owner's implementation of the MP, including the installation,
maintenance, and removal of erosion control practices specified in the
SWPPP upon completion of the project or as requested by the Owner's
Representative. These costs shall be included in the prices shown for the
other related bid items.

PART 2 - MATERIALS

A.

Storm Water Pollution Prevention Plan

The Contractor shall develop an SWPPP in accordance with the requirements
specified in the General Permit.

Monitoring Program

The Contractor shall develop an MP in accordance with the requirements
specified in the General Permit.
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C. Other Products

Products to be determined by the Contractor for use in his development and
implementation of the SWPPP and MP.

PART 3 - EXECUTION

A. General

1.

Develop and submit the SWPPP and MP for acceptance by the Owner prior
to commencement of construction activities. Refer to "Time for Completion”
in Section 007300.

Comply with the conditions identified in the General Permit that apply to the
work under this contract.

The Contractor shall be responsible for the compliance of his personnel and
subcontractors with the SWPPP and for cooperation with the Owner in the
implementation of the MP.

Keep the SWPPP on site during construction activity. Make available upon
request of a representative of the RWQCB and/or other regulatory agency.

Amend the SWPPP whenever there is a change in construction or
operations which may affect the discharge of significant quantities of
pollutants to surface waters, groundwaters, or a municipal storm sewer
system.

B. Storm Water Pollution Prevention Plan

The SWPPP shall provide a description of potential sources which are likely to
add significant quantities of pollutants to storm water discharges or which may
result in nonstorm water discharges from the construction site. A description of
the items required to be included in the SWPPP is included in the General Permit
under Section A, "Storm Water Pollution Prevention Plan."

C. Monitoring Program

1. The Contractor shall develop an MP as identified in the General Permit
"Monitoring Program and Reporting Requirements."

2.  The Owner will implement the MP developed by the Contractor; however,
the Contractor shall also be responsible for monitoring his actions and the
activities of those responsible to the Contractor.

3. The Contractor shall allow representatives of the Owner, RWQCB, and/or

other regulatory agencies to enter upon the construction site, inspect the
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construction site for compliance, and sample and monitor the construction
site discharges.

4. The MP will extend past the completion date for this contract. The
Contractor's responsibilities for the MP will cease upon final of the contract
by the Owner.

D. Duty to Comply

1. The Contractor shall comply with all conditions identified in the General
Permit and the SWPPP. Nonadherence with the conditions specified in the
General Permit may constitute a violation of the Clean Water Act and the
Porter-Cologne Water Quality Control Act and may be grounds for
enforcement action by the RWQCB.

2. The Contractor shall take all reasonable steps to minimize or prevent any
discharge in violation of the General Permit.

E. Compliance Cetrtification

1.  An officer or other authorized representative of the Contractor shall certify in
writing to the Owner annually and at the completion of construction, if it
occurs before the next annual report, that its construction activity is and has
been in compliance or has been modified to comply with the requirements of
the General Permit and the SWPPP.

2. If the Contractor determines that he cannot certify compliance with any of
the General Permit and SWPPP requirements, he shall notify the Owner
immediately. The notification shall identify the type of noncompliance,
describe the actions necessary to achieve compliance, and include a time
schedule when compliance will be achieved. Each noncompliance
notification to the Owner shall be submitted within 15 days of identification of
the event by the Contractor.

END OF SECTION
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SECTION 017410 CLEANING DURING CONSTRUCTION AND FINAL CLEANING

A.

General

1.

This section includes cleaning during construction and final cleaning on
completion of the work.

At all times maintain areas covered by the contract and adjacent properties
and public access roads free from accumulations of waste, debris, and
rubbish caused by construction operations.

Conduct cleaning and disposal operations to comply with local ordinances
and antipollution laws. Do not burn or bury rubbish or waste materials on
project site. Do not dispose of volatile wastes, such as mineral spirits, oil, or
paint thinner, in storm or sanitary drains. Do not dispose of wastes into
streams or waterways.

Use only cleaning materials recommended by manufacturer of surface to be
cleaned.

Provide approved sanitary facilities for all Contractor personnel, as no
existing facilities will be available to the Contractor. Facilities shall be
maintained during the project to complete standards established by the
Owner's Representative, and shall be removed prior to Contractor’s
departure from the site at the completion of the project.

Cleaning During Construction

1.

During execution of work, clean site, adjacent properties, and public access
roads and dispose of waste materials, debris, and rubbish to assure that
buildings, grounds, and public properties are maintained free from
accumulations of waste materials and rubbish.

Wet down dry materials and rubbish to lay dust and prevent blowing dust.

Provide containers for collection and disposal of waste materials, debris,
and rubbish.

Cover or wet excavated material leaving and arriving at the site to prevent
blowing dust. Clean the public access roads to the site of any material falling
from the haul trucks.

Site Cleaning Prior to Landscaping

Remove concrete, concrete wash, stucco splatter, gunite overspray, and all other
wastes and debris prior to final grading and landscaping.
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D. Final Cleaning

1.

At the completion of work and immediately prior to final inspection, clean the
entire project site as follows.

Clean, sweep, wash, and polish all work and equipment including finishes.

Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign
materials from sight-exposed interior and exterior finished surfaces; polish
surfaces.

Repair, patch, and touch up marred surfaces to match adjacent surfaces.
Broom clean paved surfaces; rake clean landscaped areas.

Remove from the site temporary structures and materials, equipment, and
appurtenances not required as a part of, or appurtenant to, the completed
work.

END OF SECTION
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SECTION 019310 OPERATION AND MAINTENANCE MANUALS

A.

General

Submit six copies of all manufacturer's operation and maintenance manuals and
data pertinent to equipment supplied for the project. Prepare and organize the
material in three-ring binders with divider tabs and labels. Include a table of
contents. Include an electronic copy with the entire submittal in PDF format on

Submittals

Submittals shall include:

a. List of equipment furnished for project with name, address, and
telephone number of each vendor.

b.  List of serial numbers of equipment furnished.

c. A copy of shop drawings for mechanical, electrical, and instrument
equipment in final form.

d. Manufacturer's operation and maintenance instructions and parts lists.

Provide manuals for each piece of equipment including individual
components and subsystems of complete assemblies. Line out
nonapplicable text and illustrations. The section of the manual on operation
shall describe the functions and limitations of each component and its
relationship to the system of which it is a part. Where several models,
options, or styles are described, the manual shall identify the items actually
provided.

Each manual shall contain the following:

a. Manufacturer's identification, including order number, model, and serial
number.

b. Blue line prints or reviewed shop drawings and diagrams of all
systems.

c. Certified equipment drawings or reviewed shop drawing data clearly
marked for equipment furnished.

d. Complete operating and maintenance instructions for each and every
item of equipment, setting forth in detail and step-by-step the
procedure for starting, stopping, operating, and maintaining the entire
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system as installed. Include a schedule of recommended maintenance
intervals.

e. Complete parts list of replaceable parts, their part numbers, and the
name, telephone number, and address of their nearest vendor.

f. Any special emergency operating instruction and a list of service
organizations (including addresses and telephone numbers) capable of
rendering emergency service to the various parts of the system.

g. Copy of manufacturer's equipment guarantees and warranties.

4.  Brochures shall be loose leaf with durable plastic or fiberboard covers. Each
sheet shall be reinforced to prevent tearing from continued use, and each
brochure shall have the following information clearly printed on its cover:

a. Project name, name of Owner, and address.
b. Name and address of Owner's Representative.

C. Name and addresses of contractors and subcontractors and
department to contact.

d. Telephone number of contractors, including night and emergency
numbers.

e. Major equipment vendors' names and telephone numbers.

5.  Submit complete manuals at least four weeks before the date of the
instructions required by the subsections on "Manufacturer's Services" in the
various specification sections.

6. Operation and maintenance manuals specified herein are in addition to any
operation, maintenance, or installation instructions required by the
Contractor to install, test, and start up equipment.

C. Equipment Data Sheets

Provide six sets of equipment data sheets, bound in three-ring binders,
summarizing the equipment manufacturer's maintenance instructions and
recommendations. A blank data sheet is attached.
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Preventive Maintenance and Operating Requirement Sheets

Preventive Maintenance Program Equipment Record Number
EQUIPMENT DESCRIPTION ELECTRICAL OR MECHANICAL
DATA
Name: Size:
Serial No.: Model:
Vendor:
Vendor Address: Type:
Mfr.:
Vendor Rep: Voltage: Amps:
Phone: Phase: rpm:
Maintenance Work to be Done Frequency*

OPERATING REQUIREMENTS AND REFERENCE

*D - Daily; W - Weekly; B - Biweekly; M - Monthly; Q - Quarterly;
S - Semiannually; A - Annually.
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END OF SECTION
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SECTION 020120 PROTECTING EXISTING UNDERGROUND UTILITIES

PART 1 - GENERAL

A. Description

This section includes materials and procedures for protecting existing
underground utilities.

B. Related Work Specified Elsewhere

1. Supplement to General Conditions: 007300

2.  Trenching, Backfilling, and Compacting: 312316.

PART 2 - MATERIALS

A. Replacement in Kind

Except as indicated below or as specifically authorized by the Owner's
Representative, reconstruct utilities with new material of the same size, type, and
quality as that removed.

PART 3 - EXECUTION
A. General

1. Subsurface utility data are depicted to Level D as defined in “Standard
Guideline for Collection and Depiction of Existing Subsurface Utility Data,
CI/ASCE 38-02".

2. Replace in kind street improvements, such as curbs and gutters, barricades,
traffic islands, signalization, fences, signs, etc., that are cut, removed,
damaged, or otherwise disturbed by the construction.

3.  Where utilities are parallel to or cross the construction but do not conflict
with the permanent work to be constructed, follow the procedures given
below and as indicated in the drawings. Notify the utility owner at least 48
hours in advance of the crossing construction and coordinate the
construction schedule with the utility owner's requirements. For utility
crossings not shown in the drawings, refer to the General Conditions and
the instructions of the Owner's Representative for guidance.

4. Determine the true location and depth of utilities and service connections
which may be affected by or affect the work. Determine the type, material,
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and condition of these utilities. In order to provide sufficient lead time to
resolve unforeseen conflicts, order materials and take appropriate measures
to ensure that there is no delay in work.

5. Expose utilities 1,000 feet in advance of the pipeline construction.
B. Procedures

1. Protect in Place: Protect utilities in place, unless abandoned, and maintain
the utility in service, unless otherwise specified in the drawings or in the
specifications.

2. Cut and Plug Ends: Cut abandoned utility lines and plug the ends. Plug
storm drains and sewers with an 8-inch wall of brick and mortar. Cap
waterlines with a cast-iron cap or install a 3-foot-long concrete plug. Dispose
of the cut pipe as unsuitable material.

3.  Remove and Reconstruct: Where so indicated in the drawings or as required
by the Owner's Representative, remove the utility and, after passage,
reconstruct it with new materials. Provide temporary service for the
disconnected utility.

C. Compaction

1.  Utilities Protected in Place: Backfill and compact under and around the utility
so that no voids are left.

2. Utilities Reconstructed: Prior to replacement of the utility, backfill the trench
and compact to an elevation 1 foot above the top of the ends of the utility.
Excavate a cross trench of the proper width for the utility and lay, backfill,
and compact.

3. Alternative Construction--Sand-Cement  Slurry: Sand-cement  slurry
consisting of one sack (94 pounds) of portland cement per cubic yard of
sand and sufficient moisture for workability may be substituted for other
backfill materials to aid in reducing compaction difficulties. Submit specific
methods and procedures for the review of the Owner's Representative prior
to construction.

D. Special Construction

1. Reinforced Concrete Beam: Where indicated in the drawings or as
determined by the Owner's Representative, support utilities by a reinforced
concrete beam as shown on the utility support details in the drawings. The
primary purpose of the beam is to prevent settlement of the utility line after
construction. The Contractor is responsible for the protection of the utility
during construction and shall incorporate the beam as part of the protection.
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2. Concrete Support Wall: Where indicated in the drawings or as determined
by the Owner's Representative, support the utilities by a concrete support
wall as shown on the utility support details in the drawings. The purpose of
the concrete support wall is to prevent settlement of the utility line after
construction. The Contractor is responsible for the protection of the utility
during construction.

E. Thrust Blocks on Waterlines

1. The Contractor's attention is called to thrust blocks for waterlines throughout
the project whose thrust is in the direction of the new excavation and,
therefore, may be affected by the construction. These waterlines are owned
and operated by the City of Santa Maria. Protect thrust blocks in place or
shore to resist the thrust by a means approved by the Owner's
Representative and reconstruct. If the thrust blocks are exposed or rendered
to be ineffective in the opinion of the Owner's Representative, reconstruct
them to bear against firm unexcavated or backfill material.

2. Provide firm support by backfilling that portion of the trench for a distance of
2 feet on each side of the thrust block to be reconstructed from the pipe
bedding to the pavement subgrade, with either:

a. Sand-cement slurry (94 pounds of cement per cubic yard).
b.  The native material compacted to a relative compaction of 95%.
3.  Then excavate the backfill material for construction of the thrust block.

4. Test compaction of the backfill material before pouring any concrete thrust
block. Use Class A concrete per Section 030500 for reconstruction.

END OF SECTION
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SECTION 030500 GENERAL CONCRETE CONSTRUCTION

PART 1 - GENERAL

A. Description

This section includes materials, installation, and testing of formwork, reinforcing
steel, joints, concrete, and finishing and curing for general concrete construction.

B. Related Work Specified Elsewhere

1.
2.
3.
4.

Precast Concrete Vaults: 034220.
Painting and Coating: 099000.
Trenching, Backfill, and Compaction: 312316.

Asphalt Concrete Paving: 321216.

C. Submittals

1.

Submit shop drawings in accordance with the General Conditions and
Section 013300.

Prepare concrete and mortar mix designs and laboratory 7-day and 28-day
compressive tests, or submit test reports of 7- and 28-day compressive tests
of the mix where the same mix has been used on two previous projects.
Submit mix design in writing for review by the Owner at least 15 days before
placing of any concrete.

Submit manufacturer's catalog data and descriptive literature for form ties,
spreaders, corner formers, form coatings and curing compound, bond
breakers, joint sealant, backing rod, and epoxy bonding compound.

Submit mill test certificates identifying chemical and physical analyses of
each load of reinforcing steel delivered. If mill test reports are unavailable
and the quantity of steel for a structure exceeds 5 tons, provide a laboratory
test to prove conformance with the specified ASTM standard.

Submit reinforcing bending lists and placing drawings for all reinforcing.
Placing drawings shall indicate all openings (mechanical, electrical,
equipment, and architectural) including additional reinforcing at openings
and corner bar arrangements at intersecting beams, walls, and footings
indicated in the typical detail and structural drawings. Placing drawings shall
be coordinated with the concrete placing schedule. Each bending list and
placing drawing submitted shall be complete for each major element of a
structure (grade slabs, footings, walls, deck, floor, or roof slabs) including
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dowels and corner bars. Furnishing such lists shall not be construed that the
lists will be reviewed for accuracy. The Contractor shall be wholly and
completely responsible for the accuracy of the lists and for furnishing and
placing reinforcing steel in accordance with the details shown in the
drawings and as specified. Placing drawings shall be prepared by the
Contractor and shall not incorporate photocopies of the contract drawings.

Submit six copies of a report from a testing laboratory verifying that
aggregate material contains less than 1% asbestos by weight or volume and
conforms to the specified gradations or characteristics.

PART 2 - MATERIALS

A. Nondomestic Cement and Additives

1.

The use of nondomestic cement and additives in concrete may be permitted
only after review of a written request to use such materials. The request to
use nondomestic materials shall include a chemical analysis that indicates
the material meets the project specifications. Certifications that state the
nondomestic materials meet the project requirements will not be accepted.

2. Testreports for concrete materials shall be current to within three months of

inclusion into the project and shall be identifiable to the materials supplied.
B. Formwork

1. Design forms according to ACI 347.

2. Class | Forms: Use steel forms, ply form, or smooth-surface plywood 3/4-
inch minimum thickness for straight surfaces and 1/2-inch minimum
thickness for curved surfaces.

3. Class Il Forms: Use plywood in good condition, metal, or smooth-planed
boards free from large or loose knots with tongue and groove or ship lap
joints.

4. Class Il forms may be used for exterior concrete surfaces that are 1 foot or
more below finished grade. Use Class | forms for all other surfaces.

5. Coat forms with form release agent.

C. Bond Breaker

Bond breaker shall be a nonstaining type which will provide a positive bond
prevention, such as Williams Tilt-Up Compound, as manufactured by Williams
Distributors, Inc., Seattle, Washington; Silcoseal 77, as manufactured by SCA
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Construction Supply Division, Superior Concrete Accessories, Franklin Park,
lllinois; or equal.

Form Release Agent

1. Form release agent shall effectively prevent absorption of moisture and
prevent bond with the concrete. Agent shall be nonstaining and nontoxic
after 30 days.

2. For steel forms, release agent shall prevent discoloration of the concrete
due to rust.

Reinforcing Steel

1. Reinforcement shall conform to ASTM A615 or A706, Grade 60.

2. Fabricate reinforcing in accordance with the current edition of the Manual of
Standard Practice, published by the Concrete Reinforcing Steel Institute.
Bend reinforcing steel cold.

3. Deliver reinforcing steel to the site bundled and with identifying tags.

Welded Wire Reinforcement

Welded wire reinforcement shall conform to ASTM A185.
Tie Wire
Tie wire shall be 16 gauge minimum, black, soft annealed.

Bar Supports

Bar supports in beams and slabs exposed to view after form stripping shall be
galvanized and plastic coated. Use concrete supports for reinforcing in concrete
placed on grade.

Bar Couplers

Reinforcing steel bar splicing couplers shall be a mechanical type as
manufactured by Dayton Barsplice Inc. or equal. Use couplers that do not reduce
tensile or ultimate strength of bars.

Joint Sealant for Concrete Structures

1. Joint sealant shall be a multipart, gray, nonstaining, nonsagging, gun grade
polyurethane sealant, which cures at ambient temperature to a firm, flexible,
resilient, tear-resistant rubber. Sealant shall comply with ASTM C920, Type
M, Grade P, Class 25 for horizontal joints and Grade NS, Class 25 for
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vertical joints and be recommended by the manufacturer for continuous
immersion in water.

Characteristic or Parameter Technical Requirements
Pot life 1to 3 hours
Hardness 35 Shore A, +5, ASTM D2240
Elongation 650%, ASTM D412
Tensile strength 200 psi, ASTM D412
Peel strength on concrete No adhesion loss at 25 pounds
Temperature service range 40°F to 167°F
Immersion in water Continuous

2.  Sealant shall be Tremco Vulkem 227 or Sikaflex-2CNS (for Grade NS, Class
25), Sikaflex-2CSL of Sika Corporation or Vulkem 245 (for Type M, Grade P,
Class 25), or equal. Troweling of sealants into joints will not be permitted.

K. Backing Rod for Expansion Joints

Backing rod shall be an extruded closed-cell polyethylene foam rod, such as
Minicel backer rod, manufactured by Industrial Systems Department, Plastic
Products Group of Hercules, Inc., Middletown, Delaware; Ethafoam SB, as
manufactured by Dow Chemical Company, Midland, Michigan; or equal. The rod
shall be 1/4 inch larger in diameter than the joint width. Where possible, provide
full-length sections for the joint; minimize splices. Apply backup rod and bond
breaker tape in expansion joints.

L. Bond Breaker Tape

Bond breaker tape shall be an adhesive-backed glazed butyl or polyethylene tape
that will adhere to the premolded joint material or concrete surface. The tape shall
be the same width as the joint. The tape shall be compatible with the sealant.

M. Preformed Control Joint

Preformed control joint shall be a one-piece, flexible, PVC joint former, such as
Kold-Seal Zip-Per Strip KSF-150-50-50, manufactured by Vinylex Corp.,
Knoxville, Tennessee, or a one-piece steel strip with preformed groove, such as
Keyed Kold Retained Kap, manufactured by Burke Concrete Accessories, Inc.,
San Mateo, California, or equal. Provide the preformed control joint material in
full-length unspliced pieces.

N. Premolded Joint Filler

Joint filler shall be preformed, nonextruded type constructed of closed-cell
neoprene conforming to ASTM D1752, Type |, as manufactured by W. R. Grace
Company of Cambridge, Massachusetts; W. R. Meadows, Inc., Elgin, lllinois; or
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equal or bituminous-type preformed expansion joint filler conforming to ASTM
D994.

Steel Expansion Joint Dowels

1. Steel expansion joint dowels shall conform to one of the following:

a. Steel bar dowels with a 12-mil-thick epoxy coating. Steel bar dowels
shall conform to ASTM A36 or ASTM 615, plain rounds, Grade 40.
Epoxy coating shall be in conformance with ASTM A775.

b.  Stainless steel bar dowels conforming to ASTM A276, Type 302.

2.  Exposed portion of expansion joint dowels shall be thoroughly greased prior
to casting of adjoining wall or slab.

Cement
1. Use domestic portland cement that conforms to ASTM C150, Type II.

2. Use only one brand of cement in any individual structure. Use no cement
that has become damaged, partially set, lumpy, or caked. Reject the entire
contents of the sack or container that contains such cement. Use no
salvaged or reclaimed cement.

3.  Maximum tricalcium aluminate shall not exceed 8%. The maximum percent
alkalies shall not exceed 0.6%.

Agaregates

Aggregates shall be natural rock, sand, or crushed natural rock, shall comply with
ASTM C33, and shall contain less than 1% asbestos by weight or volume.
Aggregates shall be free from any substances that will react with the cement
alkalies, as determined by Appendix X-1 of ASTM C33.

Water and Ice

Use water and ice that is clean and free from objectionable quantities of organic
matter, alkali, salts, and other impurities that might reduce the strength, durability,
or otherwise adversely affect the quality of the concrete. Water shall not contain
more than 500 mg/L of chlorides or more than 500 mg/L of sulfate.

Concrete Admixtures

1. Concrete shall contain an air-entraining admixture conforming to ASTM
C260. Admixtures shall be Master Builders MB-AE 90, Sika AER, or equal.

2. Concrete shall contain a water-reducing admixture conforming to ASTM
C494, Type A. It shall be compatible with the air-entraining admixtures. The
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amount of admixture added to the concrete shall be in accordance with the
manufacturer's recommendations. Admixture shall be Master Builders
Pozzolith polymer-type normal setting, Plastocrete 161 or Plastiment, Sika
Chemical Corporation, or equal.

3. Pozzolan Admixture: Where specified, provide concrete containing pozzolan
admixture conforming to ASTM C618.

4. Do not use any admixture that contains chlorides or other corrosive
elements in any concrete. Admixtures shall be nontoxic after 30 days.

T. Grout

1. Nonshrink grout shall conform to ASTM C1107 and to these specifications.
Use a nongas-liberating type, cement base, premixed product requiring only
the addition of water for the required consistency. Grout shall be UPCON
High Flow, Master Flow 928, or equal. Components shall be inorganic.

2. Ordinary type grout (dry pack) shall consist of one part portland cement to
two parts sand (100% passing a No. 8 sieve). Add sufficient water to form a
damp formable consistency.

3. Expansive Grout: Premixed, cementitious mixture with a minimum 28-day
strength of 3,500 psi. Provide air-entraining admixture as recommended by
the manufacturer.

4. Epoxy Grout:

a. Mix the two components of epoxy bonding compound in compliance
with the manufacturer's instructions.

b. Use sand that is oven dry and meets the following gradation
requirements for epoxy grout:

Sieve Size No. 8 No. 50 No. 100
% Passing 100 30 £15 515
U. Grout Bedding for Horizontal Joints

The grout placed on horizontal construction joints shall be a mixture of cement,
sand, and water in the same proportions and strength used in the overplaced
concrete with coarse aggregate omitted.

V. Repair Mortar

1. Mortar used for repair of concrete voids shall be made of the same materials
as used for concrete, except that the coarse aggregate shall be omitted or
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the mortar shall consist of not more than one part cement to two and one-
half parts sand by damp loose volume. The quantity of mixing water shall be
no more than necessary for handling and placing.

Materials for repair of major defects or cracks shall be in accordance with
“Repair of Defects and Cracks” specified in Part 3.

W. Bonding Compound

1. Epoxy bonding compound shall be Sikadur 32 Hi-Mod, Sika Chemical
Corporation, Lyndhurst, New Jersey; Concresive by BASF; Euco Epoxy 452
by Euclid Chemical Company; or equal.

2. Nonepoxy bonding compound shall be Weldcrete by Larsen Products Corp.,
Link by Sta-Dry Manufacturing Corp., Euco Weld by Euclid Chemical Co., or
equivalent. The compound shall be rewettable for up to two weeks.

X. Concrete Mix Design

1. Conform to ASTM C94, except as modified by these specifications.

2. Air content as determined by ASTM C231 shall be 4% +1%.

3. Maximum water-cement ratio for Class A concrete = 0.45 by weight.

4.  Use classes of concrete as described in the following table:

28-Day
Compressive Minimum
Strength Cement Content
Class Type of Work (in psi) (in Ibs per C.Y.)
A Concrete for all structures 4,000 564
and concrete not
otherwise specified.
Concrete fill at structure
foundations, cradle,
supports across pipe
trenches, and reinforced
pipe encasement.
B Pavement 3,000 500
C Floor grout and 2,000 376
miscellaneous
unreinforced concrete.
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5.  Measure slump in accordance with ASTM C143. Slump shall be as follows:

Slab on grade or heavy sections wider

(in plan view) than 3 feet 3 inches maximum
Footings, walls, suspended slabs,

beams, and columns 4 inches maximum
Pavement 2 inches maximum
Floor grout 4 inches maximum

Proportion and produce the concrete to have a maximum slump as shown.
A tolerance of up to 1 inch above the indicated maximum shall be allowed
for individual batches provided the average for all batches or the most
recent 10 batches tested, whichever is fewer, does not exceed the
maximum limit. Concrete of lower than usual slump may be used provided it
is properly placed and consolidated.

6. Aggregate size shall be 3/4 inch maximum for slabs and sections 8 inches
thick and less. Aggregate size shall be 1 inch maximum for slabs and
sections greater than 8 inches and less than 17 inches. Aggregate size shall
be 1 1/2 inches maximum for all larger slabs and sections. Aggregate size
for floor grout shall be maximum 3/8 inch.

7. Combined aggregate grading shall be as shown in the following table:

Maximum Aggregate Size
11/2" 1" 3/4"
Sieve Sizes Percent Passing

2" 100

11/2" 90 - 100 100

1" 50 - 86 90 - 100 100
3/4" 45 - 75 55 - 100 90 - 100
3/8" 38 - 55 45 - 75 60 - 80
No. 4 30 - 45 35 - 60 40 - 60
No. 8 23 - 38 27 - 45 30 - 45
No. 16 17 - 33 20 - 35 20 - 35
No. 30 10 - 22 12 - 25 13 - 23
No. 50 4 - 10 5 - 15 5 - 15
No. 100 1 - 3 1 - 5 0 - 5
No. 200 o - 2 o - 2 o - 2

Waterline Intertie Project — BP3
GENERAL CONCRETE CONSTRUCTION 030500-8
60061295 - 29 Jul 2010





8. Mix design for pumped concrete shall produce a plastic and workable mix.
The percentage of sand in the mix shall be based on the void content of the
coarse aggregate.

Y. Slurry Cement Backfill

1.  Slurry cement backfill shall consist of a fluid, workable mixture of aggregate,
cement, and water.

2.  Aggregate shall be either:

a. Material selected from excavation, imported material, or a combination
thereof, free from organic matter and other deleterious materials and
meeting the following gradation:

Sieve Sieves Percentage Passing
1 1/2 inches 100
1 inch 80 to 100
3/4 inch 60 to 100
3/8 inch 50 to 100
No. 4 40 to 80
No. 100 10to 40

b. Commercial quality concrete sand.

3. Proportion the aggregate, cement, and water by either weight or volume.
Include at least 188 pounds of cement per cubic yard produced. The water
content shall be sufficient to produce a fluid, workable mix that will flow and
can be pumped without segregation of the aggregate while being placed.

4.  Thoroughly machine-mix the materials for the slurry cement backfill in
pugmill, rotary drum, or other mixer. Continue the mixing until the cement
and water are thoroughly dispersed throughout the material. Place slurry
cement backfill within one hour after mixing.

Z. Curing Compound

1.  Curing compound shall conform to ASTM C309, Type 1, Class A.

2. Curing compound shall be compatible with required finishes and coatings
and shall meet the State of California Clean Air Quality Standards which
limit the quantity of volatile organic compounds.

AA. Mats, Paper, and Sheeting for Curing

1. Burlap mats shall conform to AASHTO M182.
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2. Sisal-kraft paper and polyethylene sheets shall conform to ASTM C171.

BB. Reinforcing Dowel Adhesive

Dowel anchor adhesive shall be HIT-RE 500-SD by Hilti; Sikadur 31, Hi-Mod Gel
by Sika; or equal.

PART 3 - EXECUTION

A. Form Tolerances

1. Failure of the forms to produce the specified concrete surface and surface
tolerance shall be grounds for rejection of the concrete work. Rejected work
shall be repaired or replaced at no additional cost to the Owner.

2. The following table indicates tolerances or allowable variations from
dimensions or positions of structural concrete work:

Maximum Tolerance

(inch)
Sleeves and inserts +1/4 -1/4
Projected ends of anchors +1/4 -0.0
Anchor bolt setting +1/4 -1/4

Finished concrete, all locations

+1/4 -1/4 in 10 feet

Max £1-inch in total length

The planes or axes from which the above tolerances are to be measured
shall be as follows:

Centerline of sleeve or insert.

Plane perpendicular to the end of the
anchor as located in the drawings.

Centerline of anchor bolt.

Sleeves and inserts:
Projected ends of anchors:

Anchor bolt setting:
Finish concrete:

The concrete surface as defined in the
drawings.

Where equipment is to be installed, comply with manufacturer's tolerances if
more restrictive than above.

B. Form Surface Preparation

1. Clean form surfaces to be in contact with concrete of foreign material prior to
installation.
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2. Coat form surfaces in contact with concrete with a release agent prior to
form installation.

C. Form Reuse

Reuse only forms that provide a uniform surface texture on exposed concrete
surfaces. Apply light sanding or other surface treatment between uses for uniform
texture. Plug unused tie rod holes with corks, shave flush, and sand the concrete
surface side. Do not patch forms other than filling tie rod holes, except in the case
of Class Il forms. Do not use metal patching discs on Class | forms.

D. Removal of Forms

1. Forms and shoring for elevated structural slabs or beams shall remain in
place until the concrete has reached a compressive strength equal to the
specified 28-day compressive strength as determined by test cylinders. Do
not remove supports and reshore. The following table indicates the minimum
allowable time after the last cast concrete is placed before forms, shoring, or
wall bracing may be removed:

Sides of footings and encasements 24 hours

Walls, vertical sides of beams,
girders, columns, and similar
members not supporting loads 48 hours

Slabs, beams, and girders 10 days (forms only)

Shoring for slabs, beams, and girders | Until concrete strength reaches
specified 28-day strength

Wall bracing Until top or roof slab concrete
reaches specified 28-day
strength

2. Do not remove forms from concrete that has been placed with outside air
temperature below 50°F without first determining if the concrete has properly
set without regard for time. Do not apply heavy loading on green concrete.
Immediately after forms are removed, the surface of the concrete shall be
carefully examined and any irregularities in the surface shall be repaired and
finished as specified.

E. Formed Openings

Openings shall be of sufficient size to permit final alignment of pipes or other
items without deflection or offsets of any kind. Allow space for packing where
items pass through the wall to ensure watertightness. Provide openings with
continuous keyways and water stops. Provide a slight flare to facilitate grouting
and the escape of entrained air during grouting. Provide formed openings with
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reinforcement as indicated in the typical structural details. Reinforcing shall be at
least 2 inches clear from the opening surfaces and encased items.

F. Embedded Items

Set anchor bolts and other embedded items accurately and hold securely in
position until the concrete is placed and set. Check all special castings, channels,
or other metal parts that are to be embedded in the concrete prior to and again
after concreting. Check nailing blocks, plugs, and strips necessary for the
attachment of trim, finish, and similar work prior to concreting.

G. Time Between Pours

At least two hours shall elapse after depositing concrete in the columns or walls
before depositing in beams, girders, or slabs supported thereon. Place beams,
girders, brackets, column capitals, and haunches monolithically as part of the floor
or roof system, unless otherwise indicated in the drawings.

H. Placing Reinforcement

1. Place reinforcing steel in accordance with the current edition of
Recommended Practice for Placing Reinforcing Bars, published by the
Concrete Reinforcing Steel Institute.

2. Place reinforcing in accordance with the following, unless otherwise
indicated:

a. Reinforcement indicated in the drawings is continuous through the
structure to the farthest extent possible. Terminate bars and hooks 2
inches clear from faces of concrete.

b. Splices may be used to provide continuity due to bar length limitations.
Minimum length of bars spliced for this reason is 30 feet. Splicing of
reinforcement that is detailed to be continuous in the drawings is not
permitted.

3. Reinforcing steel, before being positioned and just prior to placing concrete,
shall be free from loose mill and rust scale and from any coatings that may
destroy or reduce the bond. Clean reinforcing steel by sandblasting or wire
brushing and remove mortar, oil, or dirt to remove materials that may reduce
the bond.

4. Do not straighten or rebend reinforcing steel in the field.

5. Position reinforcing steel in accordance with the drawings and secure by
using annealed wire ties or clips at intersections and support by concrete or
metal supports, spacers, or metal hangers. Do not place metal clips or
supports in contact with the forms. Bend tie wires away from the forms to
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provide the specified concrete coverage. Bars, in addition to those shown in
the drawings, which may be found necessary or desirable by the Contractor
for the purpose of securing reinforcement in position shall be provided by
the Contractor at his own expense.

6. Place reinforcement a minimum of 2 inches clear of any metal pipe or
fittings.

7.  Secure reinforcing dowels in place prior to placing concrete. Do not press
dowels into the concrete after the concrete has been placed.

8. Roll wire mesh used for reinforcement flat before placing concrete. Support
and tie wire mesh to prevent movement during concrete placement.

9.  Position dowels for masonry walls to occur at reinforced block cells.

Site-Mixed Concrete

Conform to ACI 304.

J. Ready-Mixed Concrete

Conform to ASTM C94.

K. Placing Concrete

Conform to ACI 304.

L. Pumping Concrete

Conform to ACI 304.2R-91.

M. Weather Requirements

1. Conform to ACI 305 for placing during hot weather.
2.  Conform to ACI 306 for placing during cold weather.

N. Grouting Machinery Foundations

Block out the original concrete or finish off a sufficient distance below the bottom
of the machinery base to provide for the thickness of grout shown in the drawings.
After the machinery has been set in position and placed at the proper elevation by
steel wedges, fill the space between the bottom of the machinery base and the
original pour of concrete with a pourable nonshrink grout. Grout and grouting
procedure shall be in accordance with API 686, Chapter 4, paragraphs 3.6 and
3.7, and Chapter 5.
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O. Backfill Against Walls

1. Do not place backfill against walls until the concrete has obtained a
compressive strength equal to the specified 28-day compressive strength.
Where backfill is to be placed on both sides of the wall, place the backfill
uniformly on both sides.

2. Do not backfill the walls of structures that are laterally restrained or
supported by suspended slabs or slabs on grade until the slab is poured and
the concrete has reached the specified compressive strength.

P. Placing Slurry Cement Backfill

Place slurry cement backfill in a uniform manner that will prevent voids in, or
segregation of, the backfill. Remove foreign material that falls into the excavation
or trench. Do not commence backfilling over or place any material over the slurry
cement backfill until at least four hours after placing the slurry cement backfill,
except that when concrete sand is used for the aggregate and the in-place
material is free draining, backfilling may commence as soon as the surface water
is gone.

Q. Concrete Finishes

1. Complete concrete surfaces in accordance with the following schedule:

Finish
Designation Area Applied

F-1 Beams, columns, and exterior walls not exposed to
view.

F-4 Exterior and interior surfaces to be coated.

S-1 Slabs and floors to be covered with concrete or grout.

S-4 Slabs and floors of structures or buildings exposed to
view.

E-1 Exposed edges. EXCEPTION: edges normally
covered with earth.

E-2 Top of walls, beams, and similar unformed surfaces.

2. Finish F-1: Repair defective concrete, fill depressions deeper than 1/2 inch,
and fill tie holes.

Finish F-4: Repair defective concrete, remove fins, fill depressions 1/16 inch
or deeper, fill tie holes, remove mortar spatter, and remove bulges higher
than 1/16 inch.

Finish S-1: Screed to grade without special finish.
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Finish S-4: Steel trowel finish without local depressions or high points and
apply a light hair-broom finish. Do not use stiff bristle brooms or brushes.
Leave hair-broom lines parallel to the direction of slab drainage.

Finish E-1: Provide chamfer or beveled edges.

Finish E-2: Strike smooth and float to an F-3 or F-4 finish.

R. Curing Concrete

1.

2.

Conform to ACI 308.

Water cure with burlap mats unless optional curing methods are permitted.

Do not use curing compound on surfaces that are to be coated in
accordance with Section 099000.

It is the responsibility of the Contractor to select the appropriate curing
method in response to climatical and/or site conditions occurring at the time
of concrete placement. Take appropriate measures as described in ACI 305
and 306 for protecting and curing concrete during hot and cold weather.

S. Repair of Defects and Cracks

1.

Do not repair defects until concrete has been evaluated by the Owner's
Representative.

Surface Defects:

a.

Repair surface defects that are smaller than 1 foot across in any
direction and are less than 1/2 inch in depth.

Repair by removing the honeycombed and other defective concrete
down to sound concrete, cut or grind edges perpendicular to the
surface and at least 3/8 inch deep, abrasive clean and thoroughly
dampen the surface, work into the surface an epoxy bonding agent,
and fill the hole with one part cement to one part fine sand. Match the
finish on the adjacent concrete, and cure as specified.

Severe Defects:

a.

Repair severe defects that are larger than surface defects but do not
appear to affect the structural integrity of the structure.

Repair by removing the honeycombed and other defective concrete
down to sound concrete, make edges of the repair area perpendicular
to the surface, as required above, sandblast the sound concrete
surface, coat the exposed surfaces with epoxy bonding compound,
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place nonshrink grout, match the finish on the adjacent concrete, and
cure as specified.

4. Repair minor cracks in concrete structures that are wider than 1/10 inch by
cutting out a square edged and uniformly aligned joint 3/8 inch wide by 3/4
inch deep, preparing exposed surfaces of the joint, priming the joint, and
applying polyurethane joint sealant.

5. If the cracks are major or affect the hydraulic capacity or function of the
element, the Owner's Representative may require the concrete to be
repaired by epoxy injection.

6. Major Defects and Cracks: If the defects affect the structural integrity of the
structure or if patching does not satisfactorily restore quality and appearance
to the surface, the Owner’'s Representative may require the concrete to be
removed and replaced, complete.

T. Aluminum Surfaces in Contact With Concrete

Coat aluminum surfaces in contact with concrete per Section 099000, System No.
54.

u. Concrete Tests

1. Concrete quality testing will be performed on the concrete by the Owner as
follows:

a. Frequency of Sampling: Cast four concrete test cylinders from each 50
cubic yards, or fraction thereof, of each class of concrete placed in any
one day. Sampling and curing of cylinders shall conform to ASTM C31.

b.  Strength Testing: Test cylinders in accordance with ASTM C39. Test
one cylinder at 7 days for information; test two cylinders at 28 days for
acceptance; and hold one cylinder for verification. Strength acceptance
will be based on the average of the strengths of the two cylinders
tested at 28 days. If one cylinder of a 28-day test manifests evidence
of improper sampling, molding, or testing, other than low strength,
discard it and use the fourth cylinder for the test result.

c. Determine concrete slump by ASTM C143 with each strength test
sampling and as required to establish consistency.

d. Determine air content of the concrete using ASTM C231 to verify the
percentage of air in the concrete immediately prior to depositing in
forms.
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e. The average value of concrete strength tests shall be equal to or
greater than the specified 28-day strength. No test shall be less than
90% of the specified 28-day strength.

f. If the 28-day strength tests fail to meet the specified minimum
compressive strength, the concrete will be assumed to be defective
and one set of three cores from each area may be taken as selected
by the Owner and in accordance with ASTM C42. If the average
compressive strength of the set of three concrete cores fails to equal
90% of the specified minimum compressive strength or if any single
core is less than 75% of the minimum compressive strength, the
concrete will be considered defective. The Owner may require
additional coring, nondestructive load testing, or repair of defective
concrete. Costs of coring, testing of cores, load testing, and required
repairing pertaining thereto shall be paid by the Contractor at no extra
cost to the Owner.

2.  To facilitate concrete sampling and testing, the Contractor shall:

a.  Furnish labor to assist the Owner in obtaining and handling samples at
the project site.

b. Advise the Owner in advance of concrete placing operations to allow
for scheduling and completion of quality testing.

c. Provide and maintain facilities for safe storage and proper curing of
concrete test specimens on the project site, as required by ASTM C31.

END OF SECTION
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SECTION 034220 PRECAST CONCRETE VAULTS

PART 1 - GENERAL

A. Description

This section includes materials, design, and installation of precast concrete vaults.

B. Related Work Specified Elsewhere

1.

2.

3.

4.

5.

General Concrete Construction: 030500

Access Hatches: 055300.

Painting and Coating: 099000.

Trenching, Backfilling, and Compaction: 312316.

Gravel and Crushed Rock Base for Structures: 312323.

C. Submittals

1.

Submit shop drawings in accordance with the General Conditions and
Section 013300.

Submit manufacturer's catalog data on precast concrete items. Show
dimensions of vaults and thicknesses of walls, floors, and top slabs. Show
reinforcing wire and steel. Show materials of construction by ASTM
reference and grade.

Submit manufacturer's design calculations and certification signed and
sealed by a professional civil or structural engineer registered in the state of
California that vault design and construction comply with the specified
design load conditions and the referenced ASTM specifications (e.g., ASTM
C857 and C858).

PART 2 - MATERIALS

A. Manufacturers

Precast concrete vaults shall be manufactured by Brooks Products Inc., Utility
Vault Company, Midstate Concrete Products, or equal.
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B. Precast Concrete Vaults

1.

10.

Precast concrete vaults shall comply with ASTM C858 except as modified
herein.

Design loads shall be in accordance with ASTM C857, except as modified
herein. Traffic loads, unless otherwise stated, shall conform to Load
Designation A-16 per Table 1. Soil lateral loads shall be as determined by
ASTM C857 or loadings specified in the project soils report, whichever is
greater. Alternate design by the strength design method shall include a load
factor of 1.7 times the lateral earth or hydrostatic pressures.

Include the following load conditions in the design:

a. Vault roof removed while structure is backfilled to grade and subject to
live and dead loads.

b. Vault roof in place and walls subject to simultaneous vertical and
horizontal application of all live, impact, and dead loads. Include the
case of an A-16 designated load placed directly above the wall.

Design shall also comply with the following restrictions:

a. The maximum reinforcement ratio allowed is one-half the
reinforcement ratio that would produce a balanced strain condition.

b. Earth pressure shall be converted to a horizontal pressure using a
coefficient of earth pressure at rest of 0.5 and not a coefficient of active
earth pressure.

c. Include a live load surcharge in the design of the walls.
Design all vaults to receive the specified traffic loading.

Precast vault construction shall be in the form of monolithic walls or
horizontal wall sections; do not use panel walls.

Minimum wall thickness shall be 6 inches. Design knockout wall panels to
accommodate loading pressures defined above.

Design vault roof with removable and resealable panels for equipment
access.

Floor slab shall be precast concrete. Calculations for the floor slab design
shall be included in the vault design submittal.

Design joints using a butyl rubber sealant per ASTM C990.
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Sealants and Mortar

Butyl rubber sealing compound shall comply with ASTM C990. Mortar shall
comply with ASTM C387, Type S or use grout complying with Section 030500.

Ladders

Provide aluminum and steel-reinforced copolymer polypropylene ladders per as
specified in Section 055300 and in the drawings.

Access Hatches

1. Provide traffic-rated access hatches per Section 055300.

Sump Covers

Steel, minimum 1/4-inch thick, galvanized per ASTM A123, unless otherwise
indicated in the drawings.

Cement

Cement shall be ASTM C150, Type II.

Admixtures

Provide concrete admixtures as specified in Section 030500.

Crushed Rock Base

Crushed rock base material shall comply with Section 312323.

PART 3 - EXECUTION

A.

Vault Base

1. Excavate for the vault and install a crushed rock base wrapped in filter fabric
as indicated in Specification Sections 312323 and 312316, and the
drawings.

Sealing and Grouting

Fill joints between precast sections with either a butyl rubber sealing compound or
mortar.

Installing Vaults

1. Set each precast concrete vault section plumb on a bed of sealant or
cement mortar at least 1/2-inch thick to make a watertight joint with the
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concrete base and with the preceding unit. Point the inside joint and wipe off
the excess mortar or sealant.

2. Install the concrete roof such that it slopes at least 1/8 inch per foot toward
the outer edge of the roof.

D. Backfill Around Vaults

Backfill and compact around the vault using fill as specified in Section 312316.
Compact to 95% relative compaction.

END OF SECTION
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SECTION 055300 ACCESS HATCHES

PART 1 - GENERAL

A. Description

This section describes materials, fabrication, and installation of access hatches.

B. Related Work Specified Elsewhere

1. General Concrete Construction: 030500.
2. Precast Concrete Vaults: 034220.
3. Painting and Coating: 099000.

C. Design Criteria

Access hatches shall be designed to support AASHTO H-20 wheel loading.
D. Submittals

1. Submit shop drawings in accordance with the General Conditions and
Section 013300.

2.  Submit drawings of fabricated items, such as ladders, access hatches, and
lock boxes. Show dimensions and reference materials of construction by
ASTM designation and grade. Show design criteria.

3.  Submit details showing connection to the vault walls and installation.

4.  Submit manufacturer's structural design calculations stamped by a
registered Professional Structural or Civil Engineer.

E. Measurement and Payment

See Section 012000

PART 2 - MATERIALS

A. Aluminum Access Hatches

1. Access Hatches:

a. Access hatches shall be Halliday Series 2R (Double-Leaf, reinforced to
support AASHTO H-20 wheel load) of the sizes and configurations
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shown in the drawings or approved equal. Aluminum doors shall be
anodized. Latch and lifting mechanism assemblies, hold-open arms
and guides, and all brackets, hinges, pins, and fasteners shall be 316
stainless steel.

Operation of the hatches shall be smooth and easy with controlled
operation throughout the entire arc of opening and closing.

Covers: Shall be made of aluminum diamond pattern. Covers shall be
designed as specified in Part 1.C of these specifications.

Hinges: Shall be specifically designed for horizontal installation and
shall be through bolted to the covers with tamperproof Type 316
stainless steel lock bolts and shall be through bolted to the frame with
Type 316 stainless steel bolts and locknuts.

Lifting mechanisms: Manufacturer shall provide the required number
and size of compression spring operators enclosed in telescopic tubes
to provide, smooth, easy, and controlled cover operation throughout
the entire arc of opening and to act as a check in retarding downward
motion of the covers when closing. The upper tube shall be the outer
tube to prevent accumulation of moisture, grit, and debris inside the
lower tube assembly. The lower tube shall interlock with a flanged
support shoe fastened to a formed gusset support plate.

A removable exterior turn/lift handle with a spring loaded ball detent
shall be provided to open the hatch and the latch release shall be
protected by a flush, gasketed, removable screw plug.

Hardware

(2) Hinges: Type 316 stainless steel hinges and steel pin, shall be
provided and shall pivot so the cover does not protrude into
the channel frame.

(2) Covers shall be equipped with a hold open arm which
automatically locks the cover in the open position.

3) Covers shall be fitted with the required number and size of
compression spring operators.

4) A Type 316 stainless steel snap lock with fixed handle shall be
mounted on the underside of the cover.

(5) Compression spring tubes shall be an anti-corrosive
composite, all fasteners and hardware shall be Type 316
stainless steel material. Springs shall have an electrocoated
acrylic finish for corrosion resistance.
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B.

(6) Cover shall be fitted with a large recessed lock box,
continuously welded to the underside of the access cover, with
an independently hinged cover. Padlock hole shall be
minimum 3/8-inch diameter. Box shall be sized to allow room
for locking device to swivel and lie horizontally.

h.  Factory Finishes: Aluminum surfaces shall be provided with a Mill
finish by the factory. See Section 3.C for protective coatings to be
applied before installation.

I. Locking Device:

(1) Padlock to be provided by Owner.

Ladder

1.

Ladder shall be aluminum and steel-reinforced copolymer polypropylene,
conforming to ASTM D4101. Minimum diameter of rungs shall be % inch.
The distance between rungs shall not exceed 12 inches and shall be
uniform throughout the length of the ladder. The minimum clear length of
rungs shall be 16 inches. Provide pull-up handrail as shown in the drawings.
Ladder shall meet all ASTM C497 load requirements. Manufacturer: Lane
International of Tualatin, Oregon, or equal.

PART 3 - EXECUTION

A.

Storage of Materials

Store structural material, either plain or fabricated, above ground on platforms,
skids, or other supports. Keep material free from dirt, grease, and other foreign
matter and protect from corrosion.

Installation and Erection

1.

Coordinate access hatch installation requirements with Precast Vault
manufacturer.

Clean the surfaces of metalwork to be in contact with concrete of rust, dirt,
grease, and other foreign substances before placing concrete.

Set frames and supports accurately in position when concrete is placed and
support it rigidly to prevent displacement or undue vibration during or after
the placement of concrete. Unless otherwise specified, where metalwork is
to be installed in recesses in formed concrete, said recesses shall be made,
metalwork installed, and recesses filled with dry-pack mortar.
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4. Mount ladder to provide clearance in back of ladder so that the distance
from the centerline of the rungs to the nearest permanent object in back of
the ladder is not less than 7 inches. Mount ladder per manufacturer's
recommendations.

C. Coatings:

1. Coat aluminum surfaces to be embedded or which will be in contact with
concrete per Section 099000, System No. 54 and per manufacturer’s
recommendation before installation. Allow the coating to dry before the
aluminum is placed in contact with the concrete.

2. Where aluminum surfaces come in contact with dissimilar metals, keep the
dissimilar metallic surfaces from direct contact by use of neoprene gaskets
or washers.

END OF SECTION
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SECTION 099000 PAINTING AND COATING

PART 1 - GENERAL

A. Description

This section includes materials and application of painting and coating systems
for the following surfaces:

1.

2.

3.

4.

Submerged metal.
Exposed metal.
Buried metal.

Metal in contact with concrete.

It does not include coating steel water tanks and reservoirs.

B. Related Work Specified Elsewhere

1.

2.

3.

4.

General Concrete Construction: 030500.
Cold-Applied Wax Tape Coating: 099752.
Polyethylene Sheet Encasement: 099754.

Fusion-Bonded Epoxy Linings and Coatings: 099761.

C. Submittals

1.

Submit shop drawings in accordance with the General Conditions and
Section 013300.

Submit manufacturer’s data sheets showing the following information:
a. Percent solids by volume.

b.  Minimum and maximum recommended dry-film thickness per coat for
prime, intermediate, and finish coats.

c. Recommended surface preparation.

d. Recommended thinners.
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e. Statement verifying that the specified prime coat is recommended by
the manufacturer for use with the specified intermediate and finish
coats.

f. Application instructions including recommended equipment and
temperature limitations.

g. Curing requirements and instructions.
3. Submit color swatches.

4.  Submit certificate identifying the type and gradation of abrasives used for
surface preparation.

5.  Submit material safety data sheets for each coating.

PART 2 - MATERIALS

A. Painting and Coating Systems

The following index lists the various painting and coating systems by service and
generic type:

PAINT COATINGS SYSTEM INDEX

No. | Title Generic Coating
Submerged Metal Coating System
7. Submerged Metal, Potable or Nonpotable Epoxy
Water
Exposed Metal Coating System
10. Exposed Metal, Corrosive Environment High-build epoxy (two-

coat system) with
polyurethane topcoat

Buried Metal Coating System

21. Buried Metal Epoxy
24. Buried Metal Corrosion-resisting
grease

Nonferrous Metal Coating System

54. Aluminum Insulation from Concrete and Epoxy
Carbon Steel

These systems are specified in detail in the following paragraphs. For each
coating, the required surface preparation, prime coat, intermediate coat (if
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required), topcoat, and coating thicknesses are described. Mil thicknesses shown
are minimum dry-film thicknesses.

B. Submerged Metal Coating System

1. System No. 7--Submerged Metal, Potable or Nonpotable Water:
Type: Epoxy.

Service Conditions: For use with structures, valves, piping, or equipment
immersed in potable or nonpotable water.

Surface Preparation: SSPC SP-10.

Coating System: Apply the manufacturer's recommended number of coats
to attain the specified minimum coating thickness. Products: Devoe Bar-
Rust 233H, Tnemec N140 or 100, Sherwin-Williams Tank Clad HS B62-80,
PPG AQUAPON® LT NSF Low Temperature Epoxy Coatings 95-172,
Carboline Carboguard 891, Ameron 395, International Interline 785HS,
Carboline Plasite 7133 or 9133, Keysite 740, Scotchkote 306, or equal; 30
mils total. Color of topcoat: white. Each coat shall be different color than the
one preceding it.

C. Exposed Metal Coating System

1. System No. 10--Exposed Metal, Corrosive Environment:

Type: High-build epoxy intermediate coat having a minimum volume solids
of 60%, with an inorganic zinc prime coat and a pigmented polyurethane
finish coat having a minimum volume solids of 52%.

Service Conditions: For use with metal structures or pipes subjected to
water condensation; chemical fumes, such as hydrogen sulfide; salt spray;
and chemical contact.

Surface Preparation: SSPC SP-10.

Prime Coat: Self-curing, two-component inorganic zinc-rich coating
recommended by the manufacturer for overcoating with a high-build epoxy
finish coat. Minimum zinc content shall be 12 pounds per gallon. Apply to a
thickness of 3 mils. Products: Tnemec 90E-92, Devoe Catha-Coat 304 or
304V, International Interzinc 22HS, Ameron 9HS, Carboline Carbozinc
11HS, Sherwin-Williams Zinc-Clad 1l Plus, PPG METALHIDE® 28 Inorganic
Zinc-Rich Primer 97-672, or equal.

Intermediate Coat: Tnemec 104, ICI Devoe Devran 224HS or 231,
International Interseal 670HS, Ameron 385, Carboline Carboguard 890,
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Sherwin-Williams Macropoxy 646 B58-600, PPG PITT-GUARD® Direct-to-
Rust Epoxy Mastic Coating 97-145 series, or equal; 5 mils.

Finish Coat: Two-component pigmented acrylic or aliphatic polyurethane
recommended by the manufacturer for overcoating a high-build epoxy
coating. Apply to a thickness of at least 2 mils. Products: Tnemec Series
1075, ICI Devoe Devthane 379, International Interline 990HS, Ameron
450HS, Carboline 134HG, Sherwin-Williams Hi-Solids Polyurethane B65-
300, PPG PITTHANE® Ultra Gloss Urethane Enamel 95-812 series, or
equal.

D. Buried Metal Coating System

1. System No. 21--Buried Metal:

Type: High solids epoxy or phenolic epoxy having a minimum volume solids
of 80% (ASTM D2697).

Service Conditions: Buried metal, such as valves, flanges, bolts, nuts,
structural steel, and fittings.

Surface Preparation: SSPC SP-10.

Coating System: Apply three or more coats of Ameron 400, Tnemec 104HS
or 80, ICI Devoe Bar-Rust 233H, Carboline 890LT, Sherwin-Williams Tank
Clad HS B62-80 series, or equal; 30 mils total. Maximum thickness of an
individual coating shall not exceed the manufacturer's recommendation.

2.  System No. 24--Buried Metal:
Type: Corrosion-resisting grease.

Service Conditions: Buried metal, such as bolts, bolt threads, tie rods, and
nuts.

Surface Preparation: SSPC SP-3 or SP-6.

Coating: NO-OX-ID GG-2 as manufactured by Sanchem, Inc. Apply to a
minimum thickness of 1/4 inch.

E. Coating Systems for Nonferrous Metals

1. System No. 54--Aluminum Insulation from Concrete and Carbon Steel:

Type: High solids epoxy or phenolic epoxy having a minimum volume solids
of 80% (ASTM D2697).
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Service Conditions: Coat areas of aluminum grating, stairs, structural
members or aluminum fabrications, in contact with concrete or carbon steel
with this system.

Surface Preparation: Solvent or steam cleaning per SSPC SP-1; do not use
alkali cleaning. Then dust blast.

Coating System: Apply three or more coats of Ameron 400, Tnemec Series
135, ICI Devoe Bar-Rust 233H, Sherwin-Williams Macropoxy B58-600, PPG
PITT-GUARD® Direct-to-Rust Epoxy Mastic Coating 97-145 series, or
equal; 30 mils total. Maximum thickness of an individual coating shall not
exceed the manufacturer’'s recommendation.

F. Abrasives for Surface Preparation

1.

Abrasives used for preparation of ferrous (excluding stainless steel)
surfaces shall be one of the following:

a. 16to 30 or 16 to 40 mesh silica sand or mineral grit.
b. 20 to 40 mesh garnet.

c. Crushed iron slag, 100% retained on No. 80 mesh.
d. SAE Grade G-40 or G-50 iron or steel grit.

In the above gradations, 100% of the material shall pass through the first
stated sieve size and 100% shall be retained on the second stated sieve
size.

Abrasives used for preparation of copper and aluminum surfaces shall be
one of the following:

a. Crushed slag, 80 to 100 mesh.

b.  Very fine silica sand, 80 to 100 mesh.

PART 3 - EXECUTION

A. Weather Conditions

1.

Do not paint in the rain, wind, snow, mist, and fog or when steel or metal
surface temperatures are less than 5°F above the dew point.

Do not apply paint when the relative humidity is above 85%.

Do not paint when temperature of metal to be painted is above 120°F.
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4. Do not apply epoxy and polyurethane paints on an exterior or interior
surface if air or surface temperature is below 60°F or expected to drop
below 60°F in 24 hours.

B. Surface Preparation Procedures

1. Remove oil and grease from metal surfaces in accordance with SSPC SP-1.
Use clean cloths and cleaning solvents and wipe dry with clean cloths. Do
not leave a film or greasy residue on the cleaned surfaces before abrasive
blasting.

2. Remove weld spatter and weld slag from metal surfaces and grind smoothly
rough welds, beads, peaked corners, and sharp edges including erection
lugs in accordance with SSPC SP-2 and SSPC SP-3. Grind 0.020 inch
(minimum) off the weld caps on pipe weld seams. Grind outside sharp
corners, such as the outside edges of flanges, to a minimum radius of 1/4
inch.

3. Do not abrasive blast or prepare more surface area in one day than can be
coated in one day; prepare surfaces and apply coatings the same day.
Remove sharp edges, burrs, and weld spatter.

4. For carbon steel, do not touch the surface between the time of abrasive
blasting and the time the coating is applied. Apply coatings within two hours
of blasting or before any rust bloom forms.

5.  Surface preparation shall conform with the SSPC specifications as follows:

Solvent Cleaning SP-1
Hand Tool Cleaning SP-2
Power Tool Cleaning SP-3
White Metal Blast Cleaning SP-5
Commercial Blast Cleaning SP-6
Brush-Off Blast Cleaning SP-7
Pickling SP-8
Near-White Blast Cleaning SP-10
Power Tool Cleaning to Bare Metal SP-11
Surface Preparation and Cleaning of Steel and SP-12
Other Hard Materials by High- and Ultrahigh-
Pressure Water Jetting Prior to Recoating
Surface Preparation of Concrete SP-13
6. Dust blasting is defined as cleaning the surface through the use of very fine

abrasives, such as siliceous or mineral abrasives, 80 to 100 mesh. Apply a
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fine etch to the metal surface to clean the surface of any contamination or
oxide and to provide a surface profile for the coating.

7.  Wherever the words “solvent cleaning,” “hand tool cleaning,” “wire brushing,”
or “blast cleaning” or similar words are used in these specifications or in
paint manufacturer’'s specifications, they shall be understood to refer to the
applicable SSPC (Society for Protective Coatings), surface preparation
specifications listed above.

8. For carbon steel surfaces, after abrasive blast cleaning, the height of the
surface profile shall be 2 to 3 mils. Verify the surface profile by measuring
with an impresser tape acceptable to the Owner’s Representative. Perform a
minimum of one test per 100 square feet of surface area. Testing shall be
witnessed by the Owner’s Representative. The impresser tape used in the
test shall be permanently marked with the date, time, and locations where
the test was made. Test results shall be promptly presented to the Owner’s
Representative.

9. Do not apply any part of a coating system before the Owner's
Representative has reviewed the surface preparation. If coating has been
applied without this review, if directed by the Owner's Representative,
remove the applied coating by abrasive blasting and reapply the coat in
accordance with this specification.

C. Abrasive Blast Cleaning

1. Use dry abrasive blast cleaning for metal surfaces. Do not use abrasives in
automatic equipment that have become contaminated. When shop or field
blast cleaning with handheld nozzles, do not recycle or reuse blast particles.

2.  After abrasive blast cleaning and prior to application of coating, dry clean
surfaces to be coated by dusting, sweeping, and vacuuming to remove
residue from blasting. Apply the specified primer or touch-up coating within
the period of an eight-hour working day. Do not apply coating over damp or
moist surfaces. Reclean prior to application of primer or touch-up coating
any blast cleaned surface not coated within said eight-hour period.

3. Keep the area of the work in a clean condition and do not permit blasting
particles to accumulate and constitute a nuisance or hazard.

4. During abrasive blast cleaning, prevent damage to adjacent coatings.
Schedule blast cleaning and coating such that dust, dirt, blast patrticles, old
coatings, rust, mill scale, etc., will not damage or fall upon wet or newly
coated surfaces.
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D. Procedures for Items Having Shop-Applied Prime Coats

1.  After application of primer to surfaces, allow coating to cure for a minimum
of two hours before handling to minimize damage.

2. When loading for shipment to the project site, use spacers and other
protective devices to separate items to prevent damaging the shop-primed
surfaces during transit and unloading. If wood spacers are used, remove
wood splinters and particles from the shop-primed surfaces after separation.
Use padded chains or ribbon binders to secure the loaded items and
minimize damage to the shop-primed surfaces.

3. Cover shop-primed items 100% with protective coverings or tarpaulins to
prevent deposition of road salts, fuel residue, and other contaminants in
transit.

4. Handle shop-primed items with care during unloading, installation, and
erection operations to minimize damage. Do not place or store shop-primed
items on the ground or on top of other work unless ground or work is
covered with a protective covering or tarpaulin. Place shop-primed items
above the ground upon platforms, skids, or other supports.

E. Field Touch-Up of Shop-Applied Prime Coats

1. Remove oil and grease surface contaminants on metal surfaces in
accordance with SSPC SP-1. Use clean rags wetted with a degreasing
solution, rinse with clean water, and wipe dry.

2. Remove dust, dirt, salts, moisture, chalking primers, or other surface
contaminants that will affect the adhesion or durability of the coating system.
Use a high-pressure water blaster or scrub surfaces with a broom or brush
wetted with a solution of trisodium phosphate, detergent, and water. Rinse
scrubbed surfaces with clean water.

3. Remove loose or peeling primer and other surface contaminants not easily
removed by the previous cleaning methods in accordance with SSPC SP-7.
Take care that remaining primers are not damaged by the blast cleaning
operation. Remaining primers shall be firmly bonded to the steel surfaces
with blast cleaned edges feathered.

4. Remove rust, scaling, or primer damaged by welding or during shipment,
storage, and erection in accordance with SSPC SP-10. Take care that
remaining primers are not damaged by the blast cleaning operation. Areas
smaller than 1 square inch may be prepared per SSPC SP-11. Remaining
primers shall be firmly bonded to the steel surfaces with cleaned edges
feathered.
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Use repair procedures on damaged primer that protects adjacent primer.
Blast cleaning may require the use of lower air pressure, smaller nozzles,
and abrasive particle sizes, short blast nozzle distance from surface,
shielding, and/or masking.

After abrasive blast cleaning of damaged and defective areas, remove dust,
blast particles, and other debris by dusting, sweeping, and vacuuming; then
apply the specified touch-up coating.

Surfaces that are shop primed shall receive a field touch-up of the same
primer used in the original prime coat.

F. Painting Systems

1.

2.

All materials of a specified painting system, including primer, intermediate,
and finish coats, shall be produced by the same manufacturer. Thinners,
cleaners, driers, and other additives shall be as recommended by the paint
manufacturer for the particular coating system.

Deliver paints to the jobsite in the original, unopened containers.

G. Paint Storage and Mixing

1.

Store and mix materials only in areas designated for that purpose by the
Owner's Representative. The area shall be well-ventilated, with
precautionary measures taken to prevent fire hazards. Post “No Smoking”
signs. Storage and mixing areas shall be clean and free of rags, waste, and
scrapings. Tightly close containers after each use. Store paint at an ambient
temperature from 50°F to 100°F.

Prepare multiple-component coatings using all of the contents of the
container for each component as packaged by the paint manufacturer. Do
not use partial batches. Do not use multiple-component coatings that have
been mixed beyond their pot life. Provide small quantity kits for touch-up
painting and for painting other small areas. Mix only the components
specified and furnished by the paint manufacturer. Do not intermix additional
components for reasons of color or otherwise, even within the same generic
type of coating.

H. Procedures for the Application of Coatings

1.

Conform to the requirements of SSPC PA-1. Follow the recommendations of
the coating manufacturer including the selection of spray equipment,
brushes, rollers, cleaners, thinners, mixing, drying time, temperature and
humidity of application, and safety precautions.

Stir, strain, and keep coating materials at a uniform consistency during
application. Power mix components. For multiple component materials,

Waterline Intertie Project — BP3
PAINTING AND COATING 099000-9
60061295- 29 Jul 2010





premix each component before combining. Apply each coating evenly, free
of brush marks, sags, runs, and other evidence of poor workmanship. Use a
different shade or tint on succeeding coating applications to indicate
coverage where possible. Finished surfaces shall be free from defects or
blemishes.

3. Do not use thinners unless recommended by the coating manufacturer. If
thinning is allowed, do not exceed the maximum allowable amount of thinner
per gallon of coating material. Stir coating materials at all times when adding
thinner. Do not flood the coating material surface with thinner prior to mixing.
Do not reduce coating materials more than is absolutely necessary to obtain
the proper application characteristics and to obtain the specified dry-film
thicknesses.

4. Remove dust, blast particles, and other debris from blast cleaned surfaces
by dusting, sweeping, and vacuuming. Allow ventilator fans to clean airborne
dust to provide good visibility of working area prior to coating applications.
Remove dust from coated surfaces by dusting, sweeping, and vacuuming
prior to applying succeeding coats.

5. Apply coating systems to the specified minimum dry-film thicknesses as
determined per SSPC PA-2.

6. Apply primer immediately after blast cleaning and before any surface rusting
occurs, or any dust, dirt, or any foreign matter has accumulated. Reclean
surfaces by blast cleaning that have surface colored or become moist prior
to coating application.

7. Apply a brush coat of primer on welds, sharp edges, nuts, bolts, and
irregular surfaces prior to the application of the primer and finish coat. Apply
the brush coat prior to and in conjunction with the spray coat application.
Apply the spray coat over the brush coat.

8. Before applying subsequent coats, allow the primer and intermediate coats
to dry for the minimum curing time recommended by the manufacturer. In no
case shall the time between coats exceed the manufacturer’s
recommendation.

9. Each coat shall cover the surface of the preceding coat completely, and
there shall be a visually perceptible difference in applied shade or tint of
colors.

10. Applied coating systems shall be cured at 75°F or higher for 48 hours. If
temperature is lower than 75°F, curing time shall be in accordance with
printed recommendations of the manufacturer, unless otherwise allowed by
the Owner’s Representative.
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11. Assembled parts shall be disassembled sufficiently before painting or
coating to ensure complete coverage by the required coating.

Surfaces Not To Be Coated

Do not paint the following surfaces unless otherwise noted in the drawings or in
other specification sections. Protect during the painting of adjacent areas:

1. Concrete walkways.

2. Mortar-coated pipe and fittings.

3.  Stainless steel.

4.  Fencing.

5.  Electrical fixtures except for factory coatings.

6. Nameplates.

7. Grease fittings.

8.  Buried pipe, unless specifically required in the piping specifications.
9.  Aluminum handrail, stairs, and grating.

J. Protection of Surfaces Not To Be Painted

Remove, mask, or otherwise protect hardware, lighting fixtures, switch plates,
aluminum surfaces, machined surfaces, couplings, shafts, bearings, nameplates
on machinery, and other surfaces not intended to be painted. Provide drop cloths
to prevent paint materials from falling on or marring adjacent surfaces. Protect
working parts of mechanical and electrical equipment from damage during surface
preparation and painting process. Mask openings in motors to prevent paint and
other materials from entering the motors.

K. Surfaces To Be Coated

The exact coating to be applied in any location is not designated by the
descriptive phrases in the coating system titles such as “corrosive environment,”
“buried metal,” or “submerged metal.” Coat surfaces with the specific coating
systems as described below:

1. Coat aboveground and exposed piping or piping in vaults as described in
the various piping specifications. Color of finish coat shall be blue.

2.  Coat submerged ductile iron piping per System No. 7.
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Coat valves as described in the various valve specifications. Aboveground
valves, or valves in vaults and structures, shall match the color of the
connecting piping.

Coat aluminum surfaces in contact with concrete per System No. 54.

Coat buried flanges, nuts and bolts, valves, flexible pipe couplings, exposed
rebar in thrust blocks, and valve boxes per System No. 21. Coat buried bolt
threads, tie bolt threads, and nuts per System No. 24.

L. Dry-Film Thickness Testing

1.

5.

Measure coating thickness specified for carbon steel surfaces with a
magnetic-type dry-film thickness gauge in accordance with SSPC PA-2.
Provide certification that the gauge has been calibrated by a certified
laboratory within the past six months. Provide dry-film thickness gauge as
manufactured by Mikrotest or Elcometer.

Test the finish coat of metal surfaces (except zinc primer and galvanizing)
for holidays and discontinuities with an electrical holiday detector, low-
voltage, wet-sponge type. Provide measuring equipment. Provide
certification that the gauge has been calibrated by a certified laboratory
within the past six months. Provide detector as manufactured by Tinker and
Rasor or K-D Bird Dog.

Check each coat for the correct dry-film thickness. Do not measure within
eight hours after application of the coating.

For metal surfaces, make five separate spot measurements (average of
three readings) spaced evenly over each 100 square feet of area (or fraction
thereof) to be measured. Make three readings for each spot measurement
of either the substrate or the paint. Move the probe or detector a distance of
1 to 3 inches for each new gauge reading. Discard any unusually high or low
reading that cannot be repeated consistently. Take the average (mean) of
the three readings as the spot measurement. The average of five spot
measurements for each such 100-square-foot area shall not be less than the
specified thickness. No single spot measurement in any 100-square-foot
area shall be less than 80%, nor more than 120%, of the specified
thickness. One of three readings which are averaged to produce each spot
measurement may underrun by a greater amount as defined by SSPC PA-2.

Perform tests in the presence of the Owner’s Representative.

M. Repair of Improperly Coated Surfaces

If the item has an improper finish color or insufficient film thickness, clean and
topcoat the surface with the specified paint material to obtain the specified color
and coverage. Sandblast or power-sand visible areas of chipped, peeled, or
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abraded paint, feathering the edges. Then prime and finish coat in accordance
with the specifications. Work shall be free of runs, bridges, shiners, laps, or other
imperfections.

N. Cleaning

1. During the progress of the work, remove discarded materials, rubbish, cans,
and rags at the end of each day’s work.

2. Thoroughly clean brushes and other application equipment at the end of
each period of use and when changing to another paint or color.

3.  Upon completion of painting work, remove masking tape, tarps, and other
protective materials, using care not to damage finished surfaces.

END OF SECTION
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SECTION 099752 COLD-APPLIED WAX TAPE COATING

PART 1 - GENERAL

A. Description

This section includes materials and application of a three-part, cold-applied wax
tape coating system for buried piping per NACE RP0375-2006, Section 4 except
as modified herein.

B. Related Work Specified Elsewhere

Polyethylene Sheet Encasement (AWWA C105): 099754.
C. Submittals

1. Submit shop drawings in accordance with the General Conditions and
Section 013300.

2. Submit manufacturer's catalog data sheets and application instructions.

PART 2 - MATERIALS
A. Primer

1. Primer shall be a blend of petrolatums, plasticizers, and corrosion inhibitors
having a paste-like consistency. The primer shall comply with NACE
RP0375-2006 and shall have the following properties:

a. Pour Point: 100°F to 110°F.
b.  Flash Point: 350°F.
c. Coverage: 1 gallon per 100 square feet.

2. Primer shall be Trenton Wax Tape Primer, Denso Paste Primer, or equal.

B. Wax Tape

1. Wax tape shall consist of a synthetic-fiber felt, saturated with a blend of
microcrystalline wax, petrolatums, plasticizers, and corrosion inhibitors,
forming a tape coating that is easily formable over irregular surfaces. The
tape shall comply with NACE RP0375-2006 and shall have the following
properties:

a. Saturant Pour Point; 115°F to 120°F.
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b.  Thickness: 50 to 70 mils.
c. Tape Width: 6 inches.

2. Wax tapes used for pipe soil-to-air transitions shall be UV light stable so as
not to degrade in the presence of sunlight.

3.  Wax tape shall be Trenton No. 1 Wax Tape, Denso "Densyl Tape," or equal.

C. Plastic Wrapper

1. Wrapper shall be a polyvinylidene chloride plastic with three 50-gauge plies
wound together as a single sheet. The wrapper shall have the following
properties:

a. Color: Clear.
b. Thickness: 1.5 mils.
c. Tape Width: 6 inches.

2.  Plastic wrapper shall be Trenton Poly-Ply, Denso Tape PVC Self-Adhesive,
or equal.

D. Polyethylene Sheet Coating

See Section 099754.

PART 3 - EXECUTION

A. Wax Tape Coating Application

1. Surfaces shall be clean and free of dirt, grease, water, and other foreign
material prior to the application of the primer and wax tape.

2. Apply primer by hand or brush to fitting surfaces. Work the primer into
crevices and completely cover exposed metal surfaces.

3. Apply the wax tape immediately after the primer application. Work the tape
into the crevices around fittings. Apply the wax tape by pressing and
molding the tape into conformity with the surface so that it does not bridge
over irregular surfaces configurations. Begin wrapping approximately 3
inches behind the area to be wrapped. If starting at a straight edge, wrap the
tape spirally around the pipe while touching the end edge before starting the
angle to begin the spiral. If the previous roll is headed in a downward
direction, tuck the next roll under the previous roll. Stretch each roll tight as
wrapping continues to avoid air bubbles.
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4.  Wrap the wax tape spirally around the pipe and across the fitting. Use a
minimum overlap of 50% of the tape width. Apply tape to flanges,
mechanical and restrained joint bolts, nuts and glands, and grooved-end
couplings to 6 inches beyond each side of the item.

5.  Work the tape into the crevices and contours of irregularly shaped surfaces
and smooth out so that there is a continuous protective layer with no voids
or spaces under the tape.

6. After application, seal the overlap seams of the tape by hand by tapering
and pressing the seam, attempting to create a continuous surface. There
shall be no air pockets underneath the tape. The tape shall have direct
intimate contact with the pipe surface.

7. On vertical sections of the piping, such as at pipe-to-soil transitions, wrap
the pipe starting from the bottom and proceeding upward so that downward
flowing water and backfill do not catch in a seam.

8. Overwrap the completed wax tape installation with the plastic wrapping
material. Wrap spirally around the pipe and across the fitting. Use a
minimum overlap of 55% of the tape width and apply two layers or
applications of overwrap. Secure plastic wrapper to pipe with adhesive tape.

B. Application of Polyethylene Sheet Coating to Buried Piping

Wrap completed wax tape coating system with polyethylene film per Section
099754 and secure around the adjacent pipe circumference with adhesive tape.

C. Handling and Installing Wax-Tape Coated Pipe

1. Handle pipe in a manner to minimize damage to the coating. Equipment
used for the handling of coated pipe shall be designed and constructed to
avoid damaging the protective coating system. Inspect supported areas of
the pipe prior to installation. Repair damaged areas before installation.

2. The pipeline trench shall be free of rocks, foreign matter, and projections
that could damage the coating system.

END OF SECTION
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SECTION 099754 POLYETHYLENE SHEET ENCASEMENT

PART 1 - GENERAL

A. Description

This section includes materials and installation of a polyethylene sheet
encasement for buried iron pipe, fittings, and valves.

B. Related Work Specified Elsewhere

1. Cold-Applied Wax Tape Coating: 099752.
2.  Trenching, Backfilling, and Compacting: 312316.
3.  General Piping Requirements: 400500.
4.  Ductile-Iron Pipe: 402040.
C. Submittals

1. Submit shop drawings in accordance with General Conditions and Section
013300.

2. Submit manufacturer's catalog literature and product data sheets describing
the physical, chemical, and electrical properties of the encasement material.

PART 2 - MATERIALS

A. Polyethylene Wrap

1. The encasement shall consist of low-density polyethylene wrap of at least 8-
mil thickness conforming to AWWA C105. Color: Blue, or Black.

2. Polyethylene encasement for ductile-iron pipe shall be supplied as a flat
tube meeting the dimensions of Table 1 in AWWA C105 and shall be
supplied by the ductile-iron pipe manufacturer.

B. Plastic Adhesive Tape

1. Tape shall consist of polyolefin backing and adhesive which bonds to
common pipeline coatings including polyethylene.

2. Minimum Width: 2 inches.
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3.

Products: Canusa Wrapid Tape; Tapecoat 35; Polyken 934; AA Thread Seal
Tape, Inc.; or equal.

PART 3 - EXECUTION

A. Application of Moldable Mastic Filler to Irreqular Adjacent Surfaces

When the adjacent joints are bell-and-spigot or mechanical joints and any
associated welding specifications do not require an external full fillet weld, apply a
moldable mastic filler (per Section 400500) at the step-down area prior to the
application of the sheet encasement and tape.

B. Applying Sheet Coating to Buried Piping and Fittings

1.

2.

Apply wrapping per AWWA C105 as modified herein.
Apply a single wrapping.

Install the polyethylene to completely encase the pipe and fittings to provide
a watertight corrosion barrier. Continuously secure overlaps and ends of
sheet and tube with polyethylene tape. Make circumferential seams with two
complete wraps, with no exposed edges. Tape longitudinal seams and
longitudinal overlaps, extending tape beyond and beneath circumferential
seams.

Wrap bell-spigot interfaces, restrained joint components, and other irregular
surfaces with wax tape or moldable sealant prior to placing polyethylene
encasement.

Minimize voids beneath polyethylene. Place circumferential or spiral wraps
of polyethylene tape at 2-foot intervals along the barrel of the pipe to
minimize the space between the pipe and the polyethylene.

Overlap adjoining polyethylene tube coatings a minimum of 1 foot and wrap
prior to placing concrete anchors, collars, supports, or thrust blocks. Hand
wrap the polyethylene sheet, apply two complete wraps with no exposed
edges to provide a watertight corrosion barrier, and secure in place with 2-
inch-wide plastic adhesive tape.

C. Applying Sheet Coating to Buried Valves

1.

Wrap flanges and other irregular surfaces with wax tape or moldable
sealant. Press tightly into place leaving no voids underneath and a smooth
surface under coating for polyethylene sheet.

Wrap with a flat sheet of polyethylene. Place the sheet under the valve and
the flanges or joints with the connecting pipe and fold in half. Extend the
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sheet to the valve stem and secure the sheet in place with 2-inch-wide
plastic adhesive tape. Apply a second layer and secure with tape. Make two
complete wraps, with no exposed edges, to provide a watertight corrosion
barrier. Secure the sheets with tape around the valve stem below the
operating nut and around the barrel of the connecting pipe to prevent the
entrance of water and soil. Place concrete anchor and support blocks after
the wrap has been installed.

D. Applying Sheet Coating to Buried Flexible Pipe Couplings

1. Wrap irregular surfaces with wax tape or moldable sealant. Press tightly into
place leaving no voids underneath and a smooth surface under coating for
polyethylene sheet.

2. Apply two layers or wraps around the coupling. Overlap the adjoining pipe or
fitting a minimum of 1 foot and secure in place with tape. Provide sufficient
slack in polyethylene to allow backfill to be placed around fitting without
tearing polyethylene. Apply tape around the entire circumference of the
overlapped section on the adjoining pipe or fitting in two complete wraps,
with no exposed edges, to provide a watertight corrosion barrier.

E. Repair of Polyethylene Material

Repair polyethylene material that is damaged during installation. Use
polyethylene sheet, place over damaged or torn area, and secure in place with 2-
inch-wide plastic adhesive tape.

F. Applying Sheet Coating to Existing Buried Piping

When connecting polyethylene-encased pipe or fittings to existing pipe, expose
existing pipe, thoroughly clean the surface, and securely tape the end of the
polyethylene to the existing as specified above. When the existing pipe is
polyethylene encased, wrap new polyethylene encasement over the existing, with
overlap of at least 2 feet. Tape securely as specified above.

G. Backfill for Polyethylene-Wrapped Pipe, Valves, and Fittings

Place sand backfill within 1 foot of the pipe, valves, and fittings wrapped with
polyethylene encasement per Section 312316.

H. Installation and Repair of Polyethylene at Service Taps

1. Wrap two or three layers of polyethylene adhesive tape completely around
the pipe to cover the area where the tapping machine and chain will be
mounted.
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2. Mount the tapping machine on the pipe area covered by the polyethylene
tape. Then make the tap and install the corporation stop directly through the
tape and polyethylene.

3.  After making the direct service connection, inspect the entire circumferential
area for damage and make repairs.

4. To minimize the possibility of dissimilar metal corrosion at service
connections, wrap the corporation stop a minimum clear distance of 3 feet of
copper service pipes with polyethylene or dielectric tape.

END OF SECTION
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SECTION 099761 FUSION-BONDED EPOXY LININGS AND COATINGS

PART 1 - GENERAL

A. Description

This section includes materials, application, and testing of one-part, fusion-
bonded, heat-cured, thermosetting, 100% solids epoxy linings and coatings on
steel, cast-iron, and ductile-iron equipment, such as valves, and flexible pipe
couplings.

B. Related Work Specified Elsewhere

1. Painting and Coating: 099000.

2. Manual Valves: 400520.

3.  Flexible Couplings: 400722.
C. Submittals

1. Submit shop drawings in accordance with the General Conditions and
Section 013300.

2. Submit manufacturer's catalog literature and product data sheets, describing
the physical and chemical properties of the epoxy coating. Describe
application and curing procedure.

3.  Submit coating application test records for measuring coating thickness and
holiday detection for each item or pipe section and fitting. Describe repair
procedures used.

PART 2 - MATERIALS

A. Piping and Equipment Surfaces

1. The Contractor shall require the equipment suppliers to provide equipment
that is free of salts, oil, and grease to the coating applicator.

2.  The Contractor shall require pipe suppliers to provide bare pipe that is free
of salts, oil, and grease to the coating applicator.

B. Shop-Applied Epoxy Lining and Coating

Lining and coating shall be a 100% solids, thermosetting, fusion-bonded, dry
powder epoxy resin: Scotchkote 134 or 206N, Lilly Powder Coatings "Pipeclad
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1500 Red," H. B. Fuller 1F-3003, or equal. Epoxy lining and coating shall meet or

exceed the following requirements:

Hardness (minimum)

Barcol 17 (ASTM D2583)
Rockwell 50 ("M" scale)

Abrasion resistance
(maximum value)

1,000 cycles: 0.05 gram removed

5,000 cycles: 0.115 gram removed

ASTM D1044, Tabor CS 17 wheel, 1,000-gram
weight

Adhesion (minimum)

3,000 psi (Elcometer)

Tensile strength

7,300 psi (ASTM D2370)

Penetration

0 mil (ASTM G17)

Adhesion overlap shear,
1/8-inch steel panel, 0.010
glue line

4,300 psi, ASTM D1002

Impact (minimum value)

100 inch-pounds (Gardner 5/8-inch diameter
tup)

C. Field-Applied Epoxy Coating for Patching

Use a two-component, 80% solids liquid resin, such as Scotchkote 306.

D. Painting and Coating of Grooved-End and Flexible Pipe Couplings

Line and coat couplings the same as the pipe. Color shall match the color of the

pipe fusion epoxy coating.

PART 3 - EXECUTION

A. Shop Application of Fusion-Bonded Epoxy Lining and Coating--General

1. Grind surface irregularities, welds, and weld spatter smooth before applying
the epoxy. The allowable grind area shall not exceed 0.25 square foot per
location, and the maximum total grind area shall not exceed 1 square foot
per item or piece of equipment. Do not use any item, pipe, or piece of
equipment in which these requirements cannot be met.

2.  Remove surface imperfections, such as slivers, scales, burrs, weld spatter,
and gouges. Grind outside sharp corners, such as the outside edges of
flanges, to a minimum radius of 1/4 inch.

3. Uniformly preheat the pipe, item, or piece of equipment prior to blast
cleaning to remove moisture from the surface. The preheat shall be
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sufficient to ensure that the surface temperature is at least 5°F above the
dew point temperature during blast cleaning and inspection.

4. Sandblast surfaces per SSPC SP-5. Protect beveled pipe ends from the
abrasive blast cleaning.

5. Apply lining and coating by the electrostatic spray or fluidized bed process.
Minimum thickness of lining or coating shall be 15 mils. Heat and cure per
the epoxy manufacturer's recommendations. The heat source shall not leave
a residue or contaminant on the metal surface. Do not allow oxidation of
surfaces to occur prior to coating. Do not permit surfaces to flash rust before
coating.

B. Shop Application of Fusion-Bonded Epoxy Lining and Coating to Pipe--Additional
Requirements

1. Apply lining and coating per AWWA C213 except as modified herein.

2. Grind 0.020 inch (minimum) off the weld caps on the pipe weld seams
before beginning the surface preparation and heating of the pipe.

C. Shop Application of Fusion-Bonded Epoxy Lining and Coating to Joint Areas of
Ductile-Iron and Cast-lron Fittings--Additional Requirements

Limit the protective coating thickness in the joints of ductile-iron and cast-iron
fittings to maintain a leak-proof joint. However, the coating thickness in the joint
area shall not be less than 4 mils.

D. Quality of Lining and Coating Applications

The cured lining or coating shall be smooth and glossy, with no graininess or
roughness. The lining or coating shall have no blisters, cracks, bubbles, underfilm
voids, mechanical damage, discontinuities, or holidays.

E. Factory Testing of Coating--General

1. Test linings and coatings with a low-voltage wet sponge holiday detector.
Test pipe linings and coatings per AWWA C213, Section 5.3.3. If the
number of holidays or pinholes is fewer than one per 20 square feet of
coating surface, repair the holidays and pinholes by applying the coating
manufacturer's recommended patching compound to each holiday or
pinhole and retest. If the number of pinholes and holidays exceeds one per
20 square feet of coating surface, remove the entire lining or coating and
recoat the item or pipe.
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G.

2. Measure the coating thickness at three locations on each item or piece of
equipment or pipe section using a coating thickness gauge calibrated at
least once per eight-hour shift. Record each measured thickness value.
Where individual measured thickness values are less than the specified
minimum thickness, measure the coating thickness at three additional points
around the defective area. The average of these measurements shall
exceed the specified minimum thickness value, and no individual thickness
value shall be more than 2 mils below or 3 mils above the specified
minimum value. If a section of the pipe, item, or piece of equipment does not
meet these criteria, remove the entire lining or coating and recoat the entire
item or piece of equipment.

Factory Testing of Lining and Coating of Pipe--Additional Requirements

Check for coating defects on the weld seam centerlines. There shall be no porous
blisters, craters, or pimples lying along the peak of the weld crown.

Field Repairs

Patch scratches and damaged areas incurred while installing fusion-bonded
epoxy coated items with a two-component, 80% solids (minimum), liquid epoxy
resin. Wire brush or sandblast the damaged areas per SSPC SP-10. Lightly
abrade or sandblast the coating or lining on the sides of the damaged area before
applying the liquid epoxy coating. Apply a two-part epoxy coating to defective
linings and coatings to areas smaller than 20 square inches. Patched areas shall
overlap the parent or base coating a minimum of 0.5 inch. If a defective area
exceeds 20 square inches, remove the entire lining and coating and recoat the
entire item or piece of equipment. Apply the liquid epoxy coating to a minimum
dry-film thickness of 15 mils.

END OF SECTION
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SECTION 260500 GENERAL ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

A.

Description

This section includes materials, installation, and testing of the electrical system.

Related Work Specified Elsewhere

1. One-Year Guarantee: General Conditions.

2. Permits and Licenses: General Conditions.

3. Submittals: 013300.

4.  Construction Facilities and Temporary Controls: 015100.

5. Operation and Maintenance Manuals: 019310.

Submittals

1. Submit shop drawings in accordance with the General Conditions.

2. In submitted catalog cuts, cross out items shown that are not pertinent to
this project. Where catalog cuts list manufacturer's standard options, cross
out those options not intended to be provided and clearly highlight those
options that are to be provided.

Reqgulatory Agencies and Standards

1. See General Conditions.
2.  Electrical work shall comply with the NEC.

Quality Control

Materials, appliances, equipment, and devices shall conform to the applicable UL
standards. The label of, or listing by, UL is required for all electrical equipment.

Utility Company Requirements and Fees

1. The Contractor shall make application for electric service in the name of the
Owner. The Contractor shall pay and the Owner will reimburse Contractor
for utility company fees, cable charges, and added facilities charges.
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The Contractor shall make any service and installation agreements that the
utility companies may require.

Install electric service entrance equipment in accordance with the serving
utility's requirements. Coordinate with the serving utility to ensure timely
connection by the utility. Obtain utility company approval of service entrance
and metering equipment shop drawings prior to starting fabrication.

G. Power for Construction

Provide for or purchase power for construction in accordance with Section
015100.

H. Operation and Maintenance Manuals

Submit operation and maintenance manuals in accordance with Section 019310.

Locations

1.

General: Use equipment, materials, and wiring methods suitable for the
types of locations in which they are located as defined below.

Definitions of Types of Locations:

a. Dry Locations: Indoor areas which do not fall within the definitions
below for wet, damp, or corrosive locations and which are not
otherwise designated in the drawings.

b. Wet Locations: Locations exposed to the weather, whether under a
roof or not, unless otherwise designated in the drawings.

c. Damp Locations: Spaces wholly or partially underground or having a
wall or ceiling forming part of a channel or tank, unless otherwise
designated in the drawings.

PART 2 - MATERIALS

A. General
1. Similar materials and equipment shall be the product of a single
manufacturer.
2. Provide only products which are new, undamaged, and in the original
cartons or containers.
3. Materials and equipment shall be the standard products of manufacturers

regularly engaged in the production of such material and shall be the
manufacturer's current design.
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Materials and equipment shall be suitable for storage, installation, and
operation at an ambient temperature of 0°C to 40°C except where more
stringent conditions are stated in individual equipment specifications.

Electrical equipment and panels shall be factory finished with manufacturer's
standard primer and enamel topcoats, unless stated otherwise in the
individual equipment specifications. Provide 1 pint of the equipment
manufacturer's touchup paint per 500 square feet of painted surface for
repair of damaged enamel topcoats.

PART 3 - EXECUTION

A. Installation

1.

The drawings indicate connections for typical equipment only. If the
equipment furnished is different from what is shown, provide the
modifications necessary for a safe and properly operating installation in
accordance with the equipment manufacturer's recommendations.

The drawings diagrammatically indicate the desired location and
arrangement of outlets, conduit runs, equipment, and other items. Field
determine exact location based on physical size and arrangement of
equipment, finished elevations, and obstructions.

Work or equipment not indicated or specified which is necessary for the
complete and proper operation of the electrical systems shall be
accomplished without additional cost to the Owner.

Accomplish work required to pierce any waterproofing after the part piercing
the waterproofing has been set in place. Seal and make watertight the
openings made for this purpose.

Seal weathertight equipment or components exposed to the weather.

Protect equipment outlets and conduit openings with factory-made plugs or
caps whenever work is not in progress at that point.

B. Nameplates

1.

Mark each individual panelboard, motor controller, disconnect switch, timer,
relay, and contactor to identify each item with its respective service or
function.

Provide a nameplate on each transformer listing its designation, voltage,
feeder number, and load served.
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3.  Provide nameplates with engraved lettering not less than 1/4 inch high. Use
black-on-white laminated plastic, attached with rivets or sheet metal screws.
Do not use embossed plastic adhesive tape.

END OF SECTION
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SECTION 260519 WIRES AND CABLES LESS THAN 600 VOLTS

PART 1 - GENERAL

A.

Description

This section describes materials and installation of wires and cables rated 600
volts and below.

Related Work Specified Elsewhere

1. General Electrical Requirements: 260500.
2.  Grounding and Bonding: 260526.
Submittals

1. Submit shop drawings in accordance with the General Conditions and
Section 260500.

2.  Submit material list for each conductor type. Indicate insulation material,
conductor material, voltage rating, manufacturer, and other data pertinent to
the specific cable, such as shielding, number of pairs, and applicable
standards.

PART 2 - MATERIALS

A.

Low-Voltage Building Wire

1. Conductor material shall be copper.

2. Low-voltage building wire for use at 600 volts or less shall be 600-volt
insulated, Type XHHW or THWN, and rated for continuous operation at
75°C.

3. Use No. 12 AWG minimum conductor size for power and lighting circuits.
4. Use No. 14 AWG minimum conductor size for control circuits.

5. Conductors for lighting and receptacle circuits that are No. 10 AWG and
smaller shall be solid. All other conductors shall be stranded.

Twisted-Shielded Cable

Single-pair cables shall be two No. 18 AWG and single triads shall be three No.
18 AWG stranded tinned-copper conductors individually insulated with fully color-
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coded PVC rated at 600 volts; insulated conductors twisted together and shielded
with a spiral-wound metal foil tape overlapped for 100% shielding. Outer jacket
shall be PVC.

C. Grounding Conductors--Bare Copper

Refer to Section 260526 for bare copper grounding conductors.

D. Conductor Tags

Provide self-extinguishing heat-shrink individual or sleeved, nonmetallic, snap-on
type. Grafoplast, Phoenix Contact, Thomas & Betts sleeve markers, or equal.

E. Plastic Adhesives

Plastic adhesives for color coding shall be 7-mil minimum thick, flame-retardant,
weather-resistant tape, resisting abrasion, UL rays, moisture, alkalies, solvents,
and acids. Adhesives shall meet the requirements of UL 510 and CSA C22.2.

PART 3 - EXECUTION

A. Low-Voltage Building Wire Installation

1. Install wiring and cable in conduit and terminate unless otherwise noted.

2. To reduce pulling tension in long runs, coat cables with pulling compound
recommended by the cable manufacturer before being pulled into conduits.

3.  Remove debris and moisture from the conduits, boxes, and cabinets prior to
cable installation.

4.  Group conductors No. 1/0 and smaller in panelboards, cabinets, pull boxes,
motor control centers, and switchboard wireways; tie with plastic ties; and
fan out to terminals. Lace conductors No. 2/0 and larger with marline.

B. Identification

1. Color Coding of Low-Voltage Building Wire: Provide color coding throughout
the entire network of feeders and circuits as follows:
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Phase 240/120 Volts 240 Volts
Phase A Black Black
Phase B Red Red
Phase C Blue
Neutral White White
Ground Green Green

2. Phase conductors No. 10 AWG and smaller and neutral/ground conductors
No. 6 and smaller shall have factory color coding with solid color insulation.
Do not use onsite coloring of ends of conductors or apply colored plastic
adhesives in lieu of factory color coding. Larger conductors may have onsite
application of colored plastic adhesives at ends of conductors and at each
splice.

3. Control wires shall have colored insulation. Separate color codes for each
wire shall be provided in each conduit that has up to seven wires. Conduits
with more than seven wires shall have at least seven types of colored
insulation.

4. Tagging of Conductors: Tag control wires and instrument cables in panels,

pull boxes, wireways, and at control device. Tag control wires and
instrument cables with same wire numbers as on the shop drawing
submittals. Tag power wires in pull boxes and wireways where there is more
than one circuit. Tag power conductors with motor control center or
panelboard number and circuit numbers.

C. Low-Voltage Wire Splices

Solid Conductors: Use 3M "Scotchlok," Ideal "Super Nut,” Buchanan B-Cap,
or equal. Seal splices in underground handholes and pull boxes and in light
poles with individual sealing packs of Scotchcast Brand 400 Resin or equal.

Stranded Conductors No. 8 and Larger: Use T & B "Locktite" connectors,
Burndy Versitaps and heavy-duty connectors, O.Z. solderless connectors, or

Stranded Conductors No. 10 and Smaller: Use crimp connectors with tools
by same manufacturer and/or UL listed for connectors of all stranded

1.
2.
equal.
3.
conductors.
4.

Retighten bolt-type connectors 24 to 48 hours after initial installation and
before taping. Tape connections made with noninsulated-type connectors
with rubber-type tape, one and one-half times the thickness of the conductor
insulation, then cover with Scotch 33 tape.
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D. Low-Voltage Wire Terminations

1.

2.

4.

Terminate wires and cables at each end.

Provide ring tongue, nylon- or vinyl-insulated copper crimp terminals for
termination on screw-type terminals, except for light switches and
receptacles. Utilize installation tools recommended by the crimp
manufacturer.

Terminal lugs shall be electro-tin plated copper compression type or spring
compression type with a corrosion protection coating. Provide color-coded
system on terminal and die sets to provide the correct number and location
of crimps. Permanent die index number shall be embossed on completed
crimp for inspection purposes.

Tighten screws and bolts to the value recommended by the manufacturer.

E. Field Testing

1.

Perform insulation resistance test on all circuits and feeders with No. 10 size
conductors and larger. Utilize a 1,000-volt d-c megohmmeter for 600-volt
insulated conductors.

Test each complete circuit prior to energizing. Insulation resistance between
conductors and between each conductor and ground shall not be less than
25 megohms. Repair or replace wires or cables in circuits that do not pass
this test and repeat the test.

Evaluate ohmic values by comparison with conductors of same length and
type.

Inspect shielded cables for proper shield grounding, proper terminations,
and proper circuit identifications.

Inspect control cables for proper termination and proper circuit identification.

END OF SECTION
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SECTION 260526 GROUNDING AND BONDING

PART 1 - GENERAL

A.

Description

This section includes materials, testing, and installation of electrical grounding.

Related Work Specified Elsewhere

1. General Electrical Requirements: 260500.
2.  Wires and Cables Less Than 600 Volts: 260519.
3. Gravel and Crushed Rock Base for Structures: 312323.

Submittals

1. Submit shop drawings in accordance with the General Conditions and

Section 260500.

2. Submit material list for all grounding materials and equipment. Indicate size,

material, and manufacturer.

3. Submit test results. Indicate overall resistance to ground and resistance of

each electrode.

Performance Requirements

1. Grounding System Resistance:

a. Separately Derived Sources (as Defined by NEC 250) Grounding

Electrode: 25 ohms.

b. Grounds Not Covered Above: 25 ohms.

PART 2 - MATERIALS

A.

Ground Rods

Ground rods shall be copper-clad steel, 3/4 inch in diameter, minimum 10 feet

long, with hardened steel points.
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B.

C.

Connections

1. Ground Clamps: Clamps for connection of ground wire to ground rod shall
be bronze.

2.  Exothermic Connections: Provide Cadweld or equal.

Conductors

1. Equipment Ground: Conductors shall be low-voltage building-wire type as
specified in Section 260519.

2. Bare Copper Conductors: Annealed bare copper, conforming to ASTM B3

and BS.

PART 3 - EXECUTION

A.

Ground Electrode

Install 20 feet of bare copper ground wire around the power pedestal as shown in
the drawings. Connect the wire to the ground bus within the power pedestal.
Protect wire with a rigid PVC conduit where wire stubs up through slab.

Equipment Grounding

1.

Ground raceways and noncurrent-carrying parts of electrical equipment in
accordance with NEC Article 250. Use the metallic conduit system for
equipment and enclosure grounding.

Additionally, all circuits shall carry one ground conductor for equipment
grounding. Ground conductor shall be in excess of grounding through the
metallic conduit system.

Ground Test Well

1. Provide a handhole and ground rod as detailed in the drawings to aid in
performing ground testing and connecting additional ground rods if required
by the test results. Connect ground wire from ground rod to main service
switchboard ground bus as detailed in the drawings.

2. Gravel base shown in ground well detail shall comply with Section 312323.

Connections

Exothermic weld all underground connections.
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E. Tests

Before making connections to the ground electrode, measure the resistance of
the electrode to ground using a ground resistance tester specifically designed for
ground resistance testing. Perform testing in accordance with test instrument
manufacturer's recommendations using fall-of-potential method. Perform the test
not less than two days after the most recent rainfall and in the afternoon after any
ground condensation (dew) has evaporated. If a resistance less than the
performance requirements is not obtained, provide a ground rod driven 6 inches
below grade spaced 10 feet away from the ground well and connect to ground
test well with No. 4 AWG bare copper wire and repeat the test. If the performance
requirements are still not obtained, inform the Owner for resolution.

END OF SECTION
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SECTION 260534 CONDUITS, BOXES, AND FITTINGS

PART 1 - GENERAL

A. Description

This section includes material, installation, and testing for conduit, boxes, and
fittings.

B. Related Work Specified Elsewhere

1. General Electrical Requirements: 260500.

2.  Grounding and Bonding: 260526.

3.  Trenching, Backfilling, and Compacting: 312316.
C. Submittals

1. Submit shop drawings in accordance with the General Conditions and
Section 260500.

2. Submit product data for the following:
a. Fittings.
b.  Conduit and fittings for each type specified.
c. Boxes.

D. Quality Control

1. NEMA Compliance: Comply with NEMA standards pertaining to conduits
and components.

2. UL Compliance and Labeling: Comply with requirements of UL standards
pertaining to electrical conduits and components. Provide conduits and
components listed and labeled by UL.

PART 2 - MATERIALS

A. Rigid Steel Conduit and Fittings

1. Rigid Steel Conduit and Fittings: Conform to ASME C80.1, NEMA RN2, and
UL 6, hot-dipped galvanized after threading. The zinc coating shall be
flexible and not crack during bending.
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2.

3.

Fittings:
a. Locknuts: Steel or malleable iron.

b.  Bushings: Threaded type, steel or malleable iron, with 105°C rated
plastic insulated throat. Plastic bushings with a temperature rating of
105°C may be used for conduits 1 inch and smaller.

c. Box Connectors for Damp and Wet Locations: Provide a watertight
threaded hub on enclosure consisting of sealing fitting with tapered
conduit thread, neoprene O-ring, and 105°C rated insulating throat with
grounding and bonding lug.

d. Couplings: Threaded, hot-dipped galvanized after fabrication.

Long-Radius Elbows (90 Degrees):

Conduit Size Minimum Radius
(inches) (inches)
3/4 through 1 1/4 12
2and 2 1/2 15
3and 31/2 18

B. Rigid Nonmetallic Conduit (PVC) and Fittings

1.

5.

Conduit: PVC Schedule 40, 90°C rise rating, conforming to NEMA TC-2
Type EC-40 and UL 651.

Long-Radius Elbows (90 Degrees): Rigid PVC-coated conduit of the same
dimension as specified for steel conduit.

Couplings, Adapters, End Bells, Expansion Couplings, Elbows, and Turns of
30 Degrees: Factory-made in accordance with NEMA TC-2 and TC-3.

Joint Cement: As recommended by manufacturer as suitable for the climate,
furnished with instructions to achieve watertight joints.

Manufacturers: Carlon, Condux, or equal.

C. Liquid-Tight Flexible Metal Conduit and Fittings

1.

2.

Conduit: Steel, UL 360 listed, PVC jacketed.
Fittings:

a. Conform to ASME C33.84, UL listed for use with the conduit.
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b. Insizes 1 1/4 inches and less, UL listed for grounding.

c. Made of steel or malleable iron, zinc plated, 105°C insulated throat,
grounding and bonding lug.

D. Conduit Bodies

1. Provide types, shapes, and sizes to suit individual applications. Provide
matching gasketed covers, secured with at least two captive corrosion-
resistant screws.

2. Bodies connecting to rigid conduit shall be of the same material and material
coating as the conduit, with metal threaded hubs. Provide with threaded
covers or gasketed covers secured with at least two corrosion-resistant
captive screws.

3. Connect bodies to electrical metallic tubing with compression-type EMT
connectors.

4. Bodies connecting to nonmetallic conduit shall be nonmetallic conduit
bodies conforming to UL 514B.

E. Outlet Boxes
1. Exposed Boxes:
a. Cast iron or aluminum, with threaded hubs.

b. Conduit bodies may be used instead of boxes except where boxes
contain devices.

F. Junction and Pull Boxes

1. Provide factory-made standard sizes, and shop fabricate when nonstandard
size boxes are shown or are required. Comply with UL and NEMA
standards.

2.  NEMA 4: Code gauge steel, hot-dipped galvanized after fabrication. Provide
cover with Type 303 stainless steel bolts.

G. Conduit Sealant

1. Moisture Barrier Types: Sealant shall be a nontoxic, nonshrink,
nonhardening, putty-type hand-applied material providing an effective barrier
under submerged conditions.

2. Fire-Retardant Types: Fire stop material shall be a reusable, nontoxic,
asbestos-free, expanding, putty-type material with a three-hour rating in
accordance with UL 35L4.
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PART 3 - EXECUTION

A. Conduit Usage Schedule

Install the following types of conduits and fittings in locations listed, unless
otherwise noted in the drawings. Definitions and requirements of NEC apply
unless specifically modified below. Refer to Section 260500 for definitions of
locations.

1. Exterior, Exposed:
a. Material: Rigid steel conduit.
b.  Minimum Size: 3/4 inch.
2. Exposed, Dry, Wet, and Damp Locations:
a. Material: Rigid steel conduit.
b.  Minimum Size: 3/4 inch.
3. Embedded in Concrete:
a. Material: Rigid steel conduit.
b.  Minimum Size: 3/4 inch.
4. In Earth, Below Concrete Slabs or Underground:
a. Material: Rigid nonmetallic conduit (PVC).
b.  Minimum Size: 3/4 inch.

c. Conduit Stub-Ups: Provide PVC-coated rigid steel conduit long-radius
elbows for stub-ups which connect to underground rigid PVC conduit.
Extensions from elbows above grade shall be PVC-coated rigid steel
for a minimum of 6 inches above grade. Stub-ups into free-standing
electrical gear, such as power pedestal, may be Schedule 80 rigid PVC
conduit, in which case terminate the conduits with appropriate end
bells.

5. Final Connections to Motors, Transformers, Vibrating Equipment, or
Instruments:

a. Material: Liquid-tight flexible conduit.

b. Minimum Size: 1/2 inch.
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c.  Length of liquid-tight flexible conduit shall be 5 feet or less, unless field
conditions require longer lengths.

B. Junction and Pull Boxes--Usage Schedule

Install the following type of boxes in locations listed, unless otherwise noted in the
drawings. Refer to Section 260500 for definitions of locations:

1. Exterior: NEMA 4.
2. Interior, Damp: NEMA 4.
C. Conduit Fill

For runs that are not sized in drawings, compute the maximum conduit fill using
NEC requirements for Type THW conductors (larger if applicable), although the
actual wiring may be with types of conductors having smaller cross-sections.

D. Conduit Installation, General

1. Install conduit concealed unless specifically noted otherwise.

2.  Run exposed conduits parallel and perpendicular to surface or exposed
structural members and follow surface contours as much as practicable to
provide a neat appearance.

3.  Make right-angle bends in conduit runs with long-radius elbows or conduits
bent to radii not less than those specified for long-radius elbows.

4. Make bends and offsets so that the inside diameter of conduit is not
effectively reduced. Unless otherwise indicated, keep the legs of a bend in
the same plane and the straight legs of offsets parallel.

5. Cap all conduits immediately after installation to prevent entrance of foreign
matter.

6. Do not use diagonal runs except when specifically noted in the drawings.

7. Route exposed conduit to preserve headroom, access space, and work
space.

8. Treat threaded joints of rigid steel conduit with T&B "Kopr-Shield" before
installing fittings where conduit is in slabs and other damp or corrosive
areas.

9. Conduit Terminations:

a. Terminate conduits with locknuts and bushings except where threaded
hubs are specified.
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10.

11.

12.

b. Install conduits squarely to the box and provide one locknut outside the
box and one locknut and bushing inside the box.

c. Install locknuts with dished side against the box.

d. When terminating in threaded hubs, screw the conduit or fitting tight
into the hub so that the end bears against the fire protection shoulder.

e. When chase nipples are used, install conduits and coupling square to
the box and tighten the chase nipple leaving no exposed threads.

Install exposed, parallel, or banked conduits together. Make bends in
parallel or banked runs from the same centerline so that the bends are
parallel. Factory elbows may be used in banked runs only where they can
be installed parallel.

Conduit runs are shown schematically. Supports, pull boxes, junction boxes,
and other ancillary equipment are not usually shown in drawings. If not
shown, provide as required by NEC except that there shall not be more than
the equivalent of three quarter bends (270 degrees) total between
underground pull points. Provide additional boxes to permit pulling of wires
without damage to the conductors or insulation.

Locations of conduit stub-ups shown in the drawings are schematic.
Coordinate these locations with conduit entries of actual equipment served.

E. Reqguirements for Rigid Nonmetallic (PVC) Conduit

1.

Comply with the installation provisions of NEMA TC-2, except as modified
below.

Make cuts with a fine tooth handsaw. For sizes 2 inches and larger, use a
miter box or similar saw guide to assure a square cut.

Use factory-made couplings for joining conduit.

Cementing and joining operation shall not exceed 20 seconds. Do not
disturb joint for 5 minutes, longer (up to 10 minutes) at lower temperatures.
Make joints watertight. Joining procedure shall conform to the procedures of
ASTM D2855.

Install expansion fittings. Expansion fittings are required when the conduit is
left exposed in trenches for a period of time during which the conduit's
temperature can vary more than 2 degrees. Install expansion fittings near
the fixed end of the run and 100 feet on center.
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G.

Conduit Sealing

Seal

conduit entries with conduit sealant where conduits exit buildings

underground structures.

Grounding

1.
2.
3.

Provide grounding in accordance with Section 260526.
Use grounding bushings for all conduits carrying a grounding conductor.

Provide a grounding conductor in flexible conduit, size conforming to NEC
Article 250.

Conduits Embedded in Concrete and Below Slabs

1.

Install conduits and sleeves passing through slabs, walls, columns, or
beams so as not to impair the strength of construction. Secure conduit to
prevent sagging or shifting during concrete pour.

Conduits larger than 1 1/2 inches in diameter may be embedded in
structural concrete only after submittal and review of location and
reinforcement details.

Conduits and sleeves may be installed without specific permission,
provided:

a. They are 11/2 inches or less in diameter, are spaced not less than
three diameters on centers, and conform to paragraph b or ¢ below.

b.  Conduits, including fittings, which are embedded within a column, do
not displace more than 4% of the cross-sectional area on which
structural strength is calculated.

c. Conduits and sleeves, embedded within a wall, slab, or beam, are not
larger in the outside dimension than one-third the overall thickness of
wall, slab, or beam in which they are embedded.

d. There is a minimum of 11/2 inches between the conduit and
reinforcement for slab and wall penetrations.

Install conduits in slabs other than slabs-on-grade as close to the middle of
the slabs as practical without disturbing the reinforcement. Outside diameter
of the conduit shall not exceed one-third times the slab thickness. Do not
space parallel runs of conduit closer than three diameters on centers, except
at cabinet and outlet box locations.
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6.

Conduits shown in or under slab-on-grade construction shall be installed
below the floor slab and under curing or damp-proofing membranes. An
exception may be made for conduit with an outside diameter not larger than
25% of the slab thickness, in which case, standards applying to slabs other
than slab-on-grade may be used.

Install expansion fittings at expansion joints.

Conduits Underground

Where PVC conduit is installed underground in locations other than under
concrete slab, provide 24-inch minimum cover. Provide 3-inch minimum sand
above and below conduits as specified in Section 312316. Maintain a 12-inch
minimum separation between conduit and other systems. Pitch conduit to drain
away from power pedestal.

J. Conduit Supports

1.

Support conduit at intervals and at locations as required by the NEC. Do not
use perforated strap or plumber’s tape for conduit supports.

Conduit on Concrete or Masonry: Use one-hole malleable iron clamps with
pipe spacers (clamp backs) or preformed galvanized steel channels. Anchor
with metallic expansion anchors and screws or from preset inserts. Use
preset inserts in prestressed concrete. On plaster or stucco, use one-hole
malleable iron straps with toggle bolts.

K. Damaged Conduit

1.

2.

Repair or replace conduit damaged during or after installation.

Replace crushed or clogged conduit or any conduit whose inner surface is
damaged or not smooth.

Repair cuts, nicks, or abrasions in the zinc coating of galvanized conduit
with galvanizing repair stick, Enterprise Galvanizing "Galvabra" or equal.

Repair cuts, nicks, or abrasions in the PVC coating of PVC-coated conduit
with the manufacturer's recommended PVC material and build up surface
thickness to match the factory coating thickness and color.

L. Empty Conduit

1.

2.

Provide 200-pound strength pull cord in all empty conduits.

Provide a waterproof label on each end of the pull cords to indicate the
destination of the other end.
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M. Equipment Supports

Support wall-mounted junction boxes, pull box enclosures, and panels in damp
and wet locations with Type 304 stainless steel preformed channels and Type 304
stainless steel concrete anchors.

N. Adjusting and Cleaning

Upon completion of installation of conduits and boxes, inspect interiors of conduits
and boxes; clear blockages; and remove burrs, dirt, and construction debris.

END OF SECTION
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SECTION 260548 SEISMIC RESTRAINT FOR ELECTRICAL EQUIPMENT

PART 1 - GENERAL

A. Description

This section describes the requirements for furnishing and installing seismic
restraint devices for electrical equipment.

B. Related Work Specified Elsewhere

When it applies, this section is referenced in other sections of the specifications.
C. Submittals
1.  Submit shop drawings in accordance with the General Conditions.

2. Submit seismic anchoring calculations with equipment and raceway
submittals. Calculations shall be performed by a licensed civil or structural
engineer employed by the equipment manufacturer and registered in the
state of California.

3.  Submit equipment anchoring methods. Include anchoring locations, anchor
types, and minimum anchor embedment depths. Anchors shall have ICC-
approved anchorage values.

PART 2 - MATERIALS

A. Seismic Design of Equipment

Equipment fabricated or assembled at manufacturers’ premises shall be designed
and constructed in such a manner that all portions, elements, subassemblies,
and/or parts of said equipment and the equipment as a whole, including their
attachments, shall have the capability of withstanding seismic forces specified
under “Seismic Anchoring and Restraints” below.

B. Seismic Anchoring and Restraints

Equipment Anchors: Electrical equipment shall be securely anchored. Anchoring
shall have the capability of withstanding seismic forces per Sections 13.3 and
13.4 of ASCE 7-05. Use Ip = 1.0, Site Class D.
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PART 3 - EXECUTION

A. Equipment Anchors

Install equipment anchors in accordance with the final shop drawing and
manufacturer's recommendations. Properly torque all bolts to the required values.

END OF SECTION
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SECTION 262410 PANELBOARDS

PART 1 - GENERAL

A. Description

This section describes materials, testing, and installation of panelboards.

B. Related Work Specified Elsewhere

General Electrical Requirements: 260500.

C. Submittals

1.

Submit shop drawings in accordance with the General Conditions and
Section 260500.

Show ratings and characteristics including voltage ratings, busing
arrangement, continuous current ratings, fault current withstand ratings,
neutral bus rating, enclosure type, ratings and arrangement of overcurrent
protective devices, and mounting provisions.

Submit outline and dimensional drawings and conduit entry restrictions.

PART 2 - MATERIALS

A. General

1.

Panelboards shall comply with NEMA PB 1 (panelboards) and UL 67
(electric panelboards) requirements.

Provide dead-front, safety-type panelboards with ratings as scheduled.
Panelboards shall be circuit-breaker type and shall be fully rated for short-
circuit capacity indicated in the drawings. Panelboards shall be UL listed and
labeled and manufactured by General Electric, Cutler-Hammer, Square D,
Siemens, or equal.

B. Breakers

1.

Breakers shall be molded-case type and shall comply with NEMA AB3
requirements. Provide quick-make and quick-break toggle mechanism,
inverse-time trip characteristics, and trip-free operation on overload or short
circuit. Automatic tripping shall be indicated by a handle position between
the manual OFF and ON position. Provide trip ratings as indicated in the
panelboard schedules.
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2. Single-pole breakers shall be full module size; two poles shall not be
installed in a single module. Multiple circuit breakers shall be of the
common-trip type having a single operating handle.

Breaker Connections

Circuit breaker current-carrying connections to the bus shall be bolted type.
Bus Bars

Bus bars shall be copper. Provide a copper ground bus bar installed on the
panelboard frame, bonded to the box, and containing a number of terminal screws
equal to or greater than the maximum number of branch circuits. For panelboards
with neutrals, provide full-size neutral bus bar, unless otherwise noted in the
drawings, and suitable lugs to support maximum number of circuits.

Space

Where "space" is noted in the panelboard schedules in the drawings, provide
connectors and mounting brackets for the future insertion of a 20-ampere, single-
pole overcurrent device.

Directories

Provide typed circuit directories on the inside face of the door of each panel. Do
not provide handwritten directories.

Nameplates

Provide nameplates as specified in Section 260500. Designate the identifying
nomenclature, voltage, and phase of the panel as shown in the drawings; for
example, "PANEL A, 120/240-volt, single-phase, 3-wire, 100-ampere bus."

PART 3 - EXECUTION

A.

Accessibility

Install panelboards so that the top of the highest circuit breaker is not more than 6
feet 6 inches above the floor or working platform.

Tests

Operate each circuit breaker and verify that all phases of each load are
disconnected.

END OF SECTION
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SECTION 262710 POWER PEDESTAL

PART 1 - GENERAL

A. Description

This section describes materials, testing, and installation of a power pedestal for
utility metering and power distribution.

B. Related Work Specified Elsewhere

1. General Electrical Requirements: 260500.
2.  Seismic Restraint for Electrical Equipment: 260548.
3. Panelboards: 262410.

C. Submittals

1. Submit shop drawings in accordance with the General Conditions and
Section 013300.

2. Submit manufacturer's descriptive and technical literature.

3. Submit manufacturer's descriptive data including ratings, single-line
diagrams, three-line diagrams, and conduit entry restrictions.

D. Operation and Maintenance Manuals

Submit operation and maintenance manuals in accordance with Section 260500.

PART 2 - MATERIALS

A. Power Pedestal

1. Pedestal shall be floor standing, low profile, 72-inch-high NEMA 3R. The
pedestal shall be painted ANSI 61 gray.

2. Doors shall be equipped with Type 316 stainless steel handles with three-
point roller bearing latches and hasps for Owner's padlocks. Provide
concrete base with anchor bolts meeting applicable seismic requirements.

3.  Provide fluorescent panel light, door switch, GFCI receptacle. Seal openings
to prevent entrance of insects and rodents. All busing and wire shall be
copper. All wire shall be stranded with locking spade pressure connectors
and labeled with clip-on permanent plastic wire markers. All circuit breakers

Waterline Intertie Project — BP3
POWER PEDESTAL 262710-1
60061295 - 30 Jul 2010





and dead-font mounted devices (lights and switches) shall be equipped with
engraved phenolic nameplates.

4. Doors shall be hinged and shall open to greater than 90 degrees. All dead-
front latches shall be 1/4 turn adjustable with 1/8-inch thick latching dog and
knurled knob.

5. 120-volt breakers shall be rated 10,000 amperes interrupting capacity.

6. Circuit breakers shall be of the indicating type, providing ON, OFF, and
TRIPPED positions of the operating handle. Circuit breakers shall be quick-
make, quick-break, with a thermal-magnetic action, except when protecting
motor feeders where motor circuit protector breakers shall be used. Circuit
breakers shall be the bolted-on type. Do not use tandem or dual circuit
breakers in a normal single-pole space to provide the number of poles or
spaces specified. All multiple-pole circuit breakers shall be designed so that
an overload on one pole automatically causes all poles to open. Circuit
breakers shall meet UL and NEMA AB-1 requirements. Breakers shall be
Square D, General Electric, Cutler-Hammer, or equal.

7. The luminaires shall be the size and type normally supplied with the
specified cubicles. As a minimum, the luminaires shall be 15- to 30-watt
rapid start fluorescent-strip type fixture with warm white lamps. A lens or
guard shall be furnished and installed over each lamp. The fixture ballasts
shall be capable of providing reliable starts with ambient temperatures down
to 30 degrees. Ballast noise shall not exceed 50 dBA. Noisy ballasts shall be
replaced by and at the Contractor’s expense.

8. Metered panel shall include appropriate test blocks and landing lugs per
local utility company requirements. All systems shall have barriered
raceways to isolate utility company wires from Owner's equipment
compartment.

9.  Pump control power pedestal shall be Tesco or equal.
10. Provide nameplates as specified in Section 260500.

B. Factory Tests

Subject the pump control power pedestal to a complete functionality test. Simulate
remote inputs and outputs and verify correct operation.

Waterline Intertie Project — BP3
POWER PEDESTAL 262710-2
60061295 - 30 Jul 2010





PART 3 - EXECUTION
A. Installation

Secure pump control power pedestals rigidly to mounting pads with anchor bolts
or Phillips Drill Company concrete anchors. Anchor bolts or concrete anchors
shall be Type 316 stainless steel.

B. Field Tests
Operate each breaker and verify that all phases of each load are disconnected.

END OF SECTION
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SECTION 311100 CLEARING, STRIPPING, AND GRUBBING

PART 1 - GENERAL

A. Description

This section describes the work included in clearing, stripping, grubbing, and
preparing the project site for construction operations.

B. Related Work Specified Elsewhere

1. Existing Conditions: General Conditions and Section 013300.
2. Protecting Existing Underground Utilities: 020120.

3.  Trenching, Backfilling, and Compacting: 312316.

C. Clearing

Remove and dispose of trees, snags, stumps, shrubs, brush, limbs, sticks,
branches, and other vegetative growth. Remove rocks, tiles, and lumps of
concrete. Remove all evidence of their presence from the surface. Remove and
dispose of trash piles, rubbish, and fencing, as shown in the drawings. Protect
structures and piping above and below ground, trees, shrubs, and vegetative
growth and fencing which are not designated for removal.

D. Stripping

1. Remove and dispose of organic sod, grass and grass roots, and other
objectionable material remaining after clearing from the areas designated to
be stripped.

2. Retain topsoil material onsite, as shown in the drawings and discussed on
Specification Section 011160, for dressing backfill areas before planting.

E. Grubbing

After clearing and stripping, remove and dispose of wood or root matter, including
stumps, logs, trunks, roots, or root systems greater than 1 inch in diameter or
thickness to a depth of 12 inches below the ground surface.
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PART 2 - MATERIALS

A. Trees and Shrubbery

Existing trees, shrubbery, and other vegetative material may not be shown in the
drawings. Inspect the site as to the nature, location, size, and extent of vegetative
material to be removed or preserved, as specified herein. Preserve in place trees
that are specifically shown in the drawings and designated to be preserved.

B. Preservation of Trees, Shrubs, and Other Plant Material

1.

Save and protect plant materials (trees, shrubbery, and plants) beyond the
limits of clearing and grubbing from damage resulting from the work. No
filling, excavating, trenching, or stockpiling of materials will be permitted
within the drip line of these plant materials. The drip line is defined as a
circle drawn by extending a line vertically to the ground from the outermost
branches of a plant or group of plants. To prevent soil compaction within the
drip line area, no equipment will be permitted within this area.

Cut and remove tree branches where necessary for construction, except
those required for a balanced appearance. Treat cuts with a tree sealant.

PART 3 - EXECUTION

A. Clearing, Stripping, and Grubbing Areas and Limits

1.

Clear, strip, and grub excavation areas associated with new structures and
slabs.

Clear and strip stockpile areas.
Limits of clearing, stripping, and grubbing:
a. Excavation, Excluding Trenches: 5 feet beyond tops of cut slopes.

b.  Trench excavation for piping and electrical conduits: 3 feet from edge
of trench.

B. Disposal of Clearing and Grubbing Debris

Do not burn combustible materials. Remove cleared and grubbed material from
the worksite and dispose.

C. Disposal of Strippings

Remove stripped material and dispose offsite, except topsoil.

END OF SECTION
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SECTION 312316 TRENCHING, BACKFILLING, AND COMPACTING

PART 1 - GENERAL

A. Description

This section includes materials, testing, and installation for pipeline trench
excavation, backfilling, and compacting.

B. Related Work Specified Elsewhere

1. Existing Conditions: General Conditions.
2.  Supplement to General Conditions: 007300.

Mitigation Monitoring Compliance and Reporting: 011160.

W

Protecting Existing Underground Utilities: 020120.
5.  General Concrete Construction: 030500.
6. Clearing, Stripping, and Grubbing: 311100.
7.  Gravel and Crushed Rock Base for Structures: 312323.
8.  Asphalt Concrete Paving: 321216.
9.  Pressure Testing of Piping: 400515.
C. Submittals

1. Submit six copies of a report from a testing laboratory verifying that material
contains less than 1% asbestos by weight or volume and conforms to the
specified gradations or characteristics for pea gravel, granular material,
imported sand, rock refill for foundation stabilization, and water.

2. Submit method(s) of compaction including removal sequence of shoring
where used.

D. Testing for Compaction

1. The Owner will test for compaction as described below.

2. Determine the density of soil in place by the sand cone method, ASTM
D1556 or by nuclear methods, ASTM D6938. Compaction tests will be
performed for each lift or layer.
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3. Determine laboratory moisture-density relations of soils by ASTM D1557. If
nuclear methods are used for in-place density determination, the
compaction test results for maximum dry density and optimum water content
shall be adjusted in accordance with ASTM D4718. This will be required for
determination of percent relative compaction and moisture variation from
optimum.

4. Determine the relative density of cohesionless soils by ASTM D4253 and
D4254.

5.  Sample backfill materials per ASTM D75.

6. "Relative compaction" is the ratio, expressed as a percentage, of the inplace
dry density to the laboratory maximum dry density.

7. Compaction shall be deemed to comply with the specifications when no
more than one test of any six consecutive tests falls below the specified
relative compaction. The one test shall be no more than three percentage
points below the specified compaction. The Contractor shall pay the costs
for any retesting or additional testing of work not conforming to the
specifications.

8. Where compaction tests indicate a failure to meet the specified compaction,
the Owner will take additional tests in each direction until the extent of the
failing area is identified. Rework the entire failed area until the specified
compaction has been achieved.

E. Pavement Zone

The pavement zone includes the asphalt concrete and aggregate base pavement
section placed over the trench backfill.

F. Street Zone

The street zone is the top 36 inches of the trench immediately below the
pavement zone in paved areas. Where the depth of cover over the pipe does not
permit the full specified thickness of the street zone, construct a thinner street
zone, extending from the top of the pipe zone to the bottom of the pavement
zone.

G. Trench Zone

The trench zone includes the portion of the trench from the top of the pipe zone to
the bottom of the street zone in paved areas or to the existing surface in unpaved
areas. If the resulting trench zone is less than 24 inches thick, the street zone
shall extend to the top of the pipe zone and there shall be no separate trench
zone.
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Pipe Zone

The pipe zone shall include the full width of trench from the bottom of the pipe or
conduit to a horizontal level above the top of the pipe, as specified below. Where
multiple pipes or conduits are placed in the same trench, the pipe zone shall
extend from the bottom of the lowest pipe to a horizontal level above the top of
the highest or topmost pipe. Thickness of pipe zone above the highest top of pipe
shall be 12 inches unless otherwise shown in the drawings or otherwise described
in the specifications for the particular type of pipe installed.

Pipe Base or Bedding

The pipe base or bedding shall be defined as a layer of material immediately
below the bottom of the pipe or conduit and extending over the full trench width in
which the pipe is bedded. Thickness of pipe base shall be as follows unless
otherwise shown in the drawings or otherwise described in the specifications for
the particular type of pipe installed.

Pipe Diameter Thickness of Pipe Base
4 inches through 16 inches 4 inches
18 inches and larger 6 inches

PART 2 - MATERIALS

A.

Granular Material for Backfill--Street and Trench Zones

Granular material or granular soil for backfill used above the pipe zone shall be
lean bank-run or pit-run gravel, or native soil. The maximum particle size shall be
3 inches. A minimum of 75% shall pass the No. 4 sieve. Trench fill within 12
inches of base or pavement shall have an R-value equal to or greater than 40.

Native Earth Backfill--Street and Trench Zones

1. Native earth backfill used above the pipe zone shall be excavated materials
free from roots, debris, rocks larger than 3 inches, asbestos, organic matter,
clods, clay balls, broken pavement, and other deleterious materials. At least
75% shall pass a No. 4 sieve, and/or comply with the applicable
requirements for the area where the backfill is being placed. The coarser
materials shall be well distributed throughout the finer material.

2. Backfill materials that are obtained from trench excavated materials to the
extent such material is available shall be screened outside of the trench
prior to placement in the trench. The material shall be maintained free of
unscreened material during the handling and backfilling process. Hand
selecting of rocks from earth as it is placed into the trench will not be
permitted in lieu of the specified screening. Under no circumstances will
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native earth backfill be allowed or used in the pipe base or pipe zone areas.
Backfill shall be moisture conditioned to within approximately 2% of the
optimum moisture content prior to being placed in trench.

C. Imported Sand--Pipe Zone and Pipe Base

1. Imported sand used in the pipe zone or for the pipe base shall conform with
Caltrans Standard Specification Section 19-3.02B and have the following
gradation:

Sieve Size Percent Passing By Weight
No. 4 90 to 100
No. 200 0 to 5

2.  Imported sand shall have a minimum sand equivalent of 30 per ASTM
D24109.

D. Gravel and Crushed Rock-- Pipe Zone, Pipe Base, and Rock Refill for Foundation
Stabilization

Gravel or crushed rock material shall contain less than 1% asbestos by weight or
volume and conform to the ASTM C-33 size No. 57 and shall meet the following

gradation:
Sieve Percent
Sizes Passing
1 % inches 100
1 inch 95 to 100
% inch 25 to 60
No. 4 Oto 10
No. 8 Oto5

E. Sand-Cement Slurry Backfill--Pipe Zone

Sand-cement slurry backfill shall consist of two sack (188 pounds) of Type | or Il
portland cement added per cubic yard of imported sand and sufficient water for
workability.

F. Concrete for Pipe Encasement and Thrust Blocks

1. Concrete for unreinforced pipe encasement and thrust blocks shall be Class
C per Section 030500, unless otherwise shown in the drawings.

2. Provide thrust blocks at fittings in pipe having rubber gasket bell-and-spigot
or unrestrained mechanical joints. Do not provide thrust blocks for steel pipe
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having welded, flanged, or butt-strap joints unless detailed in the drawings
or required in the detailed piping specification.

3. See the details in the drawings for thrust block sizes. Install thrust blocks
based on the test pressures given in Section 400515. Size thrust blocks in
accordance with the following table:

Pipe Test Pressure
(psi) Use Thrust Block Sizing for
0 to 25 25 psi
26 to 50 50 psi
51 to 100 100 psi
101 to 150 150 psi
151 to 200 200 psi

G. Underground Plastic Warning Tape for Pipe

Provide permanent, bright-colored, continuous-printed plastic tape, intended for
direct burial service, not less than 6 inches wide by 3.5 mils thick. Provide tape
with printing which most accurately indicates type of service of buried pipe.
Provide the following colored tape for the various piping services:

Service Color
Sewer Green
Water Blue

H. Filter Fabric

1. The filter fabric shall be polypropylene, needle-punched, non-woven
geotextile, Mirafi S600, Geotex NW-601, or equal, meeting the minimum
requirements of Caltrans Standard Specification Section 88-1.03.

2.  Storage and Handling: Protect the fabric from direct sunlight, ultraviolet rays,
and temperatures greater than 140 °F, mud, dirt, dust, and debris at all times
during shipment and storage. To the extent possible, wrap the fabric in
heavy-duty protective covering. Store the fabric on clean, dry surfaces.
When stored in outside areas, keep fabric 1-foot minimum above ground
level. Keep the fabric in its protective covering until ready for installation.
Cover opened rolls by waterproof cover. Do not use hooks, tongs, or other
sharp tools or instruments when handling fabric.
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PART 3 - EXECUTION

A.

D.

Sloping, Sheeting, Shoring, and Bracing of Trenches

Trenches shall have sloping, sheeting, shoring, and bracing conforming with
29CFR1926, Subpart P--Excavations, CAL/OSHA requirements, and the General
Conditions.

Sidewalk, Pavement, and Curb Removal

Cut bituminous and concrete pavements regardless of the thickness and curbs
and sidewalks prior to excavation of the trenches with a pavement saw or
pavement cutter. Width of the pavement cut shall be at least equal to the required
width of the trench at ground surface. See drawings for pavement removal and
repair details. Haul pavement and concrete materials from the site. Do not use for
trench backfill.

Trench Excavation

1. Excavate the trench to the lines and grades shown in the drawings with
allowance for pipe thickness, sheeting and shoring if used, and for pipe base
or special bedding. If the trench is excavated below the required grade, refill
any part of the trench excavated below the grade at no additional cost to the
Owner with foundation stabilization material encased in filter fabric as
described in Part 3, paragraph H of this Specification. Place the refilling
material over the full width of trench in compacted layers not exceeding 8
inches deep to the established grade with allowance for the pipe base or
special bedding.

2. Trench widths in the pipe zone shall be as shown in the drawings. If no
details are shown, maximum width shall be 24 inches greater than the pipe
outside diameter. Comply with 29CFR Part 1926 Subpart P--Excavations.
Trench width at the top of the trench shall be the minimum reasonably
required to perform the work. Limit the width of excavation where the width
would undercut adjacent structures and footings. In such case, width of
trench shall be such that the structure is behind a 1:1 line projected upward
from the nearest bottom edge of a shored trench excavation, or the building
is setback at least 10 feet horizontally from a properly sloped excavation.

3. Contractor is responsible for design of temporary slopes and/or shoring in
accordance with 29CFR Part 1926 Subpart P—Excavations, CAL/OSHA
requirements for Type C soils. Dragging of shields will not be permitted
unless provisions exist to emplace the shield tight against the sidewalls.

Trench Excavation in Backfill and Embankment Areas

1. Construct and compact the embankment to an elevation of 1 foot minimum
over the top of the largest pipe or conduit to be installed.

Waterline Intertie Project — BP3
TRENCHING, BACKFILLING, AND COMPACTING 312316-6
60061295 - 29 Jul 2010





2.  Excavate trench in the compacted backfill or embankment.

E. Location of Excavated Material

1. During trench excavation, place the excavated material only within the
working area. Do not obstruct any roadways or streets. Do not place trench
spoil over pipe, buried utilities, manholes, or vaults. Conform to federal,
state, and local codes governing the safe loading of trenches with excavated
material.

2.  Remove and store excavated topsoil separately. Refer to Section 011600 for
mitigation measures.

3. Stockpile excavated material at a distance away from excavation greater
than a 1:1 line projected upward from the bottom edge of the trench or
excavation.

4. Do not operate cranes and other equipment on the same side of the trench
as the spoil piles.

F. Length of Open Trench

Limit the length of open trench to 300 feet in advance of pipelaying or amount of
pipe installed in one working day. Complete backfilling and temporary paving not
more than 1,000 feet in the rear of pipelaying, see Section 015526 and 321216
paving requirements.

G. Dewatering

1. Comply with NPDES requirements as necessary

2. Obtain approval for disposal location from Owner’'s Representative before
disposing of water.

3. Provide and maintain means and devices to remove and dispose of water
entering the trench excavation during the time the trench is being prepared
for the pipelaying, during the laying of the pipe, and until the backfill at the
pipe zone has been completed. These provisions shall apply during both
working and nonworking hours, including lunch time, evenings, weekends,
and holidays. Dispose of the water in a manner to prevent damage to
adjacent property and in accordance with regulatory agency requirements.
Do not drain trench water through the pipeline under construction.

H. Foundation Stabilization

1. After the required excavation has been completed, the Owner’s
Representative will inspect the exposed subgrade to determine the need for
any additional excavation. It is the intent that additional excavation be
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conducted in all areas within the influence of the pipeline where
unacceptable materials exist at the exposed subgrade. Overexcavation shall
include the removal of all such unacceptable material that exist directly
beneath the pipeline to a width 24 inches greater than the pipe outside
diameter and to the depth required by the Owner’s Representative, with a
minimum of 12 inches.

2.  Place filter fabric on the bottom of the trench and up the sides a sufficient
height to fully wrap the rock refill material, and achieve a 12-inch overlap.
Protect fabric during installation from clogging, tears, and other damage.
Install in accordance with manufacturer's recommendations. Place fabric
with the long dimension parallel to the trench and lay smooth. Stretch and
align the fabric in a wrinkle-free manner. Place the strips to provide a
minimum width of 12-inches overlap at each joint. Provide ballast (e.g.,
sand bags) to prevent uplift from wind. Do not leave fabric uncovered for
more than 7 days after installation.

3. Do not cover filter fabric prior to inspection by the Owner’'s Representative.
Protect the filter fabric from damage due to the placement of rock refill by
limiting the height of drop of the material to less than 3 feet. Backfill the
trench to subgrade of pipe base with rock refill material for foundation
stabilization. Place the foundation stabilization material over the full width of
the trench and compact in layers not exceeding 8 inches deep to the
required grade. Completely wrap rock/gravel with filter fabric, ensuring a
minimum overlap of 12-inches.

4. Rock refill used by the Contractor for his convenience will not be cause for
any additional payment.

Installing Buried Piping

1. Grade the bottom of the trench to the line and grade to which the pipe is to
be laid, with allowance for pipe thickness. Remove hard spots that would
prevent a uniform thickness of bedding. Place the specified thickness of pipe
base material over the full width of trench. Grade the top of the pipe base
ahead of the pipelaying to provide firm, continuous, uniform support along
the full length of pipe, and compact to the relative compaction specified
herein. Before laying each section of the pipe, check the grade and correct
any irregularities.

2. Excavate bell holes at each joint to permit proper assembly and inspection
of the entire joint. Fill the area excavated for the joints with the bedding
material specified or indicated in the drawings for use in the pipe zone.

3. Inspect each pipe and fitting before lowering the buried pipe or fitting into the
trench. Inspect the interior and exterior protective coatings. Patch damaged
areas in the field with material recommended by the protective coating
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manufacturer. Clean ends of pipe thoroughly. Remove foreign matter and
dirt from inside of pipe and keep clean during and after installation.

4. Handle pipe in such a manner as to avoid damage to the pipe. Do not drop
or dump pipe into trenches under any circumstances.

5.  When installing pipe, do not deviate more than 0.25-foot from line or 0.15-
foot from grade. Measure elevation at the top of pipe barrel.

6. After pipe has been bedded, place pipe zone material simultaneously on
both sides of the pipe, in maximum 8-inch lifts, keeping the level of backfill
the same on each side. Carefully place the material around the pipe so that
the pipe barrel is completely supported and no voids or uncompacted areas
are left beneath the pipe. Use particular care in placing material on the
underside of the pipe to prevent lateral movement during subsequent
backfilling.

7. Compact each lift to the relative compaction specified herein.

8.  Push the backfill material carefully onto the backfill previously placed in the
pipe zone. Do not permit free-fall of the material until at least 2 feet of cover
is provided over the top of the pipe. Do not drop sharp, heavy pieces of
material directly onto the pipe or the tamped material around the pipe. Do
not operate heavy equipment or a sheepsfoot wheel mounted on a backhoe
over the pipe until at least 3 feet or one-half of the internal diameter,
whichever is greater, of backfill has been placed and compacted over the

pipe.

9. During backfiling of each exterior underground piping system, install
continuous underground-type plastic line marker, located directly over buried
line at 12 inches above the top of the pipe. Where multiple small lines are
buried in common trench and do not exceed overall width of 16 inches,
install single line marker. For the deep trench section install an additional
warning tape at 8-ft below ground surface.

10. When the pipelaying is not in progress, including the noon hours, close the
open ends of pipe. Do not allow trench water, animals, or foreign material to
enter the pipe.

11. Keep the trench dry until the pipelaying and jointing are completed.

J. Backfill Compaction

1. Unless otherwise shown in the drawings or otherwise described in the
specifications for the particular type of pipe installed, relative compaction in
pipe trenches shall be as follows:

a. Pipe Zone: 90% relative compaction.
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b.  Backfill in Trench Zone Not Beneath Paving: 90% relative compaction.
Compact backfill within embankment above the pipe zone to the same
relative compaction as the adjacent embankment.

C. Backfill in Trench Zone to Street Zone in Paved Areas: 95% relative
compaction.

d. Backfill in Street Zone in Paved Areas: 95% relative compaction.

2. Compact rock refill for foundation stabilization with four (4) full passes with a
vibratory compactor per lift.

3. Compact trench backfill to the specified relative compaction. Compact by
using mechanical compaction, or hand tamping. Do not use high-impact
hammer-type equipment except where the pipe manufacturer warrants in
writing that such use will not damage the pipe. Do not use jetting or ponding
of water to assist with compaction.

4. Compact material placed within 12 inches of the outer surface of the pipe by
hand tamping only.

5. Do not use any axle-driven or tractor-drawn compaction equipment within 5
feet of building walls, foundations, and other structures.

K. Material Replacement

Remove and replace any trenching and backfilling material that does not meet the
specifications, at the Contractor's expense.

L. Placing Sand-Cement Slurry Backfill

Place sand-cement slurry backfill in a uniform manner that will prevent voids in or
segregation of the material. Remove foreign material that falls into the excavation
or trench. Do not commence backfilling over or place any material over the slurry
cement backfill until at least four hours after placing the sand-cement slurry.

END OF SECTION
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SECTION 312323 GRAVEL AND CRUSHED ROCK BASE FOR STRUCTURES

PART 1 - GENERAL

A. Description

This includes materials, testing, and installation of gravel and crushed rock bases
for structures such as manholes and vaults.

B. Related Work Specified Elsewhere

1.

2.

General Concrete Construction: 030500.

Trenching, Backfilling, and Compacting: 312316.

C. Submittals

Submit six copies of a report from a testing laboratory verifying that material
contains less than 1% asbestos by weight or volume and conforms to the
specified gradations or characteristics.

D. Testing for Compaction

1. The Owner will test for compaction or relative density as described in
Section 312316 and below.

2. Determine the density of gravel and rock in place by the sand cone method,
ASTM D1556.

3. Determine the relative density of gravel and rock per ASTM D4253 and
D4254.

4.  Sample backfill materials per ASTM D75.

5. Compaction shall be deemed to comply with the specifications when no

more than one test of any six consecutive tests falls below the specified
relative compaction. The one test shall be no more than three percentage
points below the specified compaction. The Contractor shall pay the costs of
retesting work not conforming to the specifications.

PART 2 - MATERIALS

A. Crushed Rock and Gravel

1.

Crushed rock base and gravel are defined as natural or crushed rock, free
from organic matter and containing less than 1% asbestos by weight or
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volume, conform to ASTM C-33 Size No. 57, and meeting the following
gradation:

Sieve Size Percent Passing By Weight

1 1/2 inches 100

1inch 95 to 100

1/2 inch 25to 60

No. 4 Oto 10

No. 8 Oto5
2. Durability Index shall be at least 40 per California Test Method No. 229.
Filter Fabric

See Specification Section 312316.

PART 3 - EXECUTION

A.

Placement of Crushed Rock or Gravel

1.

Place crushed rock or gravel base beneath structures and as shown in the
drawings. Excavate a minimum of 6 inches below the required grade for the
bottom of the structure and to a minimum width of 24-inches greater than
the structure base or footings. Remove all loose and unsuitable material.

After the required excavation has been completed, the Owner's
Representative will inspect the exposed subgrade to determine the need for
any additional excavation. It is the intent that additional excavation be
conducted in all areas within the influence of structures and pipeline where
unacceptable materials exist at the exposed subgrade. Overexcavation shall
include the removal of all such unacceptable material that exist directly
beneath the structure and to a width 24 inches greater than the base or
footing of the structure and to the depth required, with a minimum of 12
inches.

After excavation has been authorized by Owner's Representative, place
filter fabric on the bottom of the excavation and up the sides a sufficient
height to fully wrap the rock refill material and achieve a 12-inch overlap.
Protect fabric during installation from clogging, tears, and other damage.
Install in accordance with manufacturer's recommendations. Place fabric
with the long dimension parallel to the excavation and lay smooth. Stretch
and align the fabric in a wrinkle-free manner. Place the strips to provide a
minimum width of 12-inches overlap at joints. Provide ballast (e.g., sand
bags) to prevent uplift from wind. Do not leave fabric uncovered for more
than 7 days after installation.
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4. Do not cover filter fabric prior to inspection by the Owner’'s Representative.
Protect the filter fabric from damage due to the placement of rock refill by
limiting the height of drop of the material to less than 3 feet. Backfill the
excavation to subgrade of structure with crushed rock or gravel. Place the
foundation stabilization material over the full width of the excavation and
compact in layers not exceeding 8 inches deep to the required grade.
Completely wrap rock/gravel with filter fabric on all sides including top,
ensuring a minimum overlap of 12-inches.

5. Rock refill used by the Contractor for his convenience will not be cause for
any additional payment.

6. Compact base with four (4) full passes with a vibratory compactor per lift.
7. Place base material in maximum lifts of 8 inches.

END OF SECTION
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SECTION 317216 JACKED STEEL CASING

PART 1 - GENERAL

A.

Description

This section includes materials and installation for tunneling by jacked steel
casing method for crossings under the Santa Maria River levee and a storm drain
south of the intersection of Blosser Road and Canal Street.

Related Work Specified Elsewhere

1. Coordination of Work, Permits, and Regulations: 011100.
2.  General Concrete Construction: 030500.

3.  Trenching, Backfilling, and Compacting: 312316.
Submittals

1.  Submit shop drawings in accordance with Section 013300.

2. Submit materials list showing material of casing with ASTM reference and
grade. Submit manufacturer's certification of compliance with referenced
pipe standards, e.g., ASTM A36, ASTM A139, ASTM A283, and AWWA
C200. Provide recertification by an independent domestic testing laboratory
for materials originating outside of the United States.

3.  Submit diameter, thickness, and class of steel casing.

4.  For casings 36 inches and larger, submit certified original copies of mill test
reports on each heat from which steel is rolled. Tests shall include physical
and chemical properties.

5.  Submit data for casing spacers.
6.  Submit certificates of welding consumables used for shop and field welding.

7.  Submit welding procedure specifications (WPS) and procedure qualification
records (PQR) for each welding process and welder qualification records
(WQR) for each welder and welding operator. Submit bend and tensile test
coupons concurrently with welder qualification and procedure gqualification
records. Welding procedures shall be required for welds for pipe cylinders,
casing joint welds, and grout coupling connections.

8.  Submit shop drawings showing the method of preventing pipe flotation and
how the backfill will be terminated at the end of the tunnel.
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9.  Submit location of approach trench.

10. Submit schedule and method of tunnel construction. Include also approach
trench backfill and pipe installation and backfill.

11. Submit plan for monitoring ground movement above the jacked steel casing.

12. Submit ground movement-monitoring reports, certified by a California
licensed Land Surveyor, for crossings made by the jacked steel casing
method.

D. Tunnel Classification

The Owner has obtained from the State of California, Department of Industrial
Relations, Division of Occupational Safety and Health, Mining and Tunneling Unit,
a Tunnel Classification for each bore. Copies of the classifications are included in
Appendix A of these specifications. It shall be the Contractor's responsibility to
post the classification at each site and see that the work is done in conformance
with California Code of Regulations Title 8. It shall also be the Contractor's
responsibility to call the required safety meeting(s) with representatives from the
State of California Mining and Tunneling Unit prior to beginning of construction of
each bore.

E. Scheduling

If the pipeline is not installed within the casing as a continuous operation following
completion of jacking, then bulkhead the portals and backfill the approach
trenches and later reopen them for pipe installation.

F. Jurisdiction

1. Comply with the applicable regulations of 29CFR 1926, Subpart S,
"Underground Construction, Caisson, Cofferdams, and Compressed Air" as
amended.

2.  For casing pipe crossing under roadways or other structures not within the
jurisdiction of the Owner, comply with regulations and permit requirements
of said authority.

G. Inspection

Perform work in the presence of the District's Representative unless the District’s
Representative has granted prior approval to perform such work in its absence.
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PART 2 - MATERIALS

A.

Steel Casing

1. Fabrication of casing shall be in accordance with AWWA C200, as modified
below. Casing material shall conform to ASTM A283, Grade C; ASTM A139,
Grade B; or ASTM A36. Obtain minimum diameter and wall thickness from
drawings. The Contractor may select a greater thickness and diameter to
accommodate the method of work, loadings involved, the site and possible
interferences, but at no additional cost to Owner. Provide 2-inch grout
connections in the form of threaded couplings welded to the steel shell as
shown on the drawings.

2. Join casing sections by butt-welding in the field. Prepare ends of casings for
welding by providing 1/4-inch by 45-degree chamfer on inside edges.

Casing Spacers

Casing spacers shall be bolt-on style with a shell made in two sections of Type
304 stainless steel. Connecting flanges shall be ribbed. The shell shall be lined
with a PVC liner 0.090 inch thick with 85-90 durometer. Nuts and bolts shall be
18-8 stainless steel. Construct runners of ultra high molecular weight polymer.
Support runners by risers made of Type 304 stainless steel. Weld the supports to
the shell, and passivate the welds. Casing spacer placement along carrier
pipeline and number and spacing of risers/runners shall be as shown on the
drawings. Casing spacers shall be Cascade Waterworks Mfg. Co., PSI, APS, or
equal.

Casing Seals

Casing seals shall be 1/8-inch-thick synthetic rubber, designed to fit snugly
around pipe and casing. Casing seals shall be one piece with no field seams.
Bands and hardware for attachment to pipe and casing outside diameter shall be
stainless steel. Products: PSI or equal.

Grout

Lean grout shall consist of one part portland cement, four parts sand, and
sufficient water to produce a workable mixture. Sand for grout to be placed
outside the casing shall be of such fineness that 100% will pass a No. 8 sieve and
not less than 35% will pass a No. 50 sieve.

Concrete Backfill

1. See Section 030500.
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F. Sand Backfill

1. Sand shall be dry (water content not more than 6% or less than 3%), free
from organic matter, and containing not over 5% by weight of deleterious
substances. It shall be hard, dense, durable, clean, sharp, and graded
evenly from fine to coarse as follows:

Sieve Size Percent By Weight
3/8 inch 100
No. 4 97 to 100
No. 8 79 to 85
No. 16 60 to 78
No. 30 36 to 47
No. 50 10 to 20
No. 100 0 to 4

2. Sand shall have a fineness modulus per ASTM C136 of between 2.70 and
3.30, inclusive.

G. Bentonite

Bentonite shall be a commercially processed powdered bentonite, Wyoming type,
such as Immacco-gel, Black Hills, or Big Horn Brand, as distributed by Industrial
Mineral and Chemical Company, 7275 Reese Road, Florin, California; Los
Angeles Chemical Company, 4545 Ardine, South Gate, California; Brumley-
Donaldson Company, 3050 Slauson Avenue, Huntington Park, California; or
equal.

PART 3 - EXECUTION

A. Fabrication, Assembly, and Erection

1. Prepare edges of plate to be butt-welded. Butt-weld all joints.

2. Beveled ends for butt-welding shall conform to ASME B16.25. Remove slag
by chipping or grinding. Surfaces shall be clean of paint, oil, rust, scale, slag,
and other material detrimental to welding. When welding the reverse side,
chip out slag before welding.

3.  Fabrication shall comply with ASME B31.3, Chapter V. Welding procedure
and performance qualifications shall be in accordance with Section IX,
Articles Il and Ill, respectively, of the ASME Boiler and Pressure Vessel
Code or AWS D1.1 or AWS B2.1. Prequalified welding procedures may be
used.
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4.  The minimum number of passes for welded joints shall be as follows:

Steel Cylinder Thickness Minimum Number of
(inch) Passes for Welds
Greater than 0.25 3

5.  Welds shall be full penetration, except that partial-penetration butt-welds,
where used, shall develop the full tensile strength of the mating plates.

6. Use the shielded metal arc welding (SMAW) submerged arc welding (SAW),
flux-cored arc welding (FCAW), or gas-metal arc welding (GMAW) process
for shop welding. Use the SMAW process for field welding.

7. Welding preparation shall comply with ASME B31.3, paragraph 328.4.
Limitations on imperfections in welds shall conform to the requirements in
ASME B31.3, Table 341.3.2 and paragraph 341.4 for visual examination.

8. Clean each layer of deposited weld metal prior to depositing the next layer
of weld metal, including the final pass, by a power-driven wire brush.

9. Welding electrodes shall comply with AWS A5.1.

B. Sectional Shield or Jacking Head

Fit a sectional shield or steel jacking head to the leading section of the casing to
extend around the outer surface of the upper two-thirds of the casing and project
at least 18 inches beyond the driving end of the casing but do not protrude more
than 1/2 inch outside of the outer casing surface. Anchor the head to prevent
wobble or alignment variation during the jacking operation. To avoid causing a
collapse of ground outside the casing, carry out excavation entirely within the
jacking head and not in advance of the head.

C. Jacking Pit

1. Place in the approach trench or jacking pit and firmly bed on the required
line and grade guide rails, structural steel, or concrete cradle of sufficient
length to provide accurate control of jacking alignment. Provide space to
permit the insertion of the lengths of casing to be jacked. Anchor the guide
rails and structural steel sections to ensure action of the jacks in line with the
axis of the casing. Interpose between the jacks and the end of the casing a
bearing block consisting of a timber or structural steel framework
constructed to provide uniform end bearing over the perimeter of the casing
and distribute the jacking pressure evenly.
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D. Jacking Plate Design Criteria

1. Ultimate passive pressure for the design of the jacking plate can be
estimated as 3,500 pounds per square foot. This estimation assumes a
jacking plate area of approximately 5 square feet and a minimum of 10 feet
of cover. This estimation can be used as input for evaluation of jacking
methods and equipment.

E. Pit Dewatering

Provide and operate equipment adequate to keep excavations free of water.
Dewater subgrade to a minimum of 3 feet below bottom of excavation. Remove
water during period when steel casing is being jacked, when carrier pipe is being
laid, concrete is being deposited, and during the placing of backfill. Avoid
settlement or damage to adjacent property. Dispose of water in a manner that will
not damage adjacent property and obtain and comply with NPDES permit per
Specification Section 011100. When dewatering open excavations, dewater from
outside the structural limits and from a point below the bottom of the excavation.

F. Control of Alignment and Grade

Control the application of jacking pressure and excavation of material ahead of
the casing as it advances to prevent the casing from becoming earthbound or
deviating from required line and grade. Do not encroach upon the minimum
annular space detailed. Restrict the excavation of material to the least clearance
necessary to prevent binding in order to avoid causing a collapse of ground and
consequent settlement or possible damage to overlying structures.

G. Exterior Grouting

Monitor jacking and boring operations to identify potential areas of ground caving,
raveling ahead of the casing, or removal of large particles, that may require post-
installation grouting. See Part 3.K — Monitoring of Ground Surface and
Subsurface Movement.

Immediately after completion of the jacking or boring operation, inject lean grout
through the grout connections in such a manner as to completely fill all voids
outside the casing pipe resulting from the jacking or boring operation. Control
grout pressure to avoid deformation of the casing, and avoid movement of the
surrounding ground.

Inject grout material until one of the following occurs: (1) grouting appears in
nearest adjacent port; or (2) maximum allowable grout pressure of 0.5 x
overburden pressure is reached.

After completion of grouting, close the grout connections with malleable iron or
cast-iron threaded plugs.
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H. Backfill
Backfill with material indicated in the drawings and as follows:

1. Sand Backfill: After placement of the pipe within the casing, install casing
seals at both ends of the casing and fill the intervening annular space between
the pipe and the casing with sand, placed by a pneumatic gun.

2. Concrete Backfill: After placement of the pipe within the casing, construct a
permanent bulkhead at each end of the casing or use casing seals, and fill the
intervening annular space with concrete conforming to Section 030500.

Closing the Jacking Pit

Seal the end of the casing with casing seals. After jacking equipment and muck
from the tunnel have been removed from the approach trench or jacking pit,
prepare the bottom of the jacking pit as a pipe foundation. Remove loose and
disturbed material below pipe grade to undisturbed earth and recompact the
material in accordance with Section 312316.

J. Alignment

The variation in the field position of the casing from the line and grade as
indicated in the drawings shall be limited to 1 inch in lateral alignment and 1/4
inch in vertical grade.

K. Monitoring of Ground Surface and Subsurface Movement — Santa Maria River
Levee Crossing

The ground above the jacked steel casing shall be monitored for movement (e.g.,
settlement/heave) during the jacking and boring operation.

The Contractor shall submit a detailed ground surface and subsurface movement
monitoring plan. This plan shall address all requirements including proposed
survey grid, frequency of monitoring, and proposed subsurface monitoring plan.

At a minimum, monitor surface movement for the levee crossing at two locations:
one at each side of the south and north sides of the levee crest. At each location,
establish three (3) surface monuments: one at the pipe centerline, and one each
at 6 feet to the left and 6 feet to the right of the centerline. Monitor subsurface
settlement by installing subsurface settlement-monitoring devices at two locations
above the levee crossing at the pipe centerline. One shall be installed to a depth
of 3 feet and one to a depth of 6 feet. A typical detail for a settlement monitoring
device is included as detail 2 on sheet C-501.

At a minimum, the ground surface and subsurface movement monitoring plan
shall meet the following criteria and tolerances for ground settlement/heave:
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Monitoring | Monitoring Frequency Settlement/Heave | Maximum
Point Tolerance Allowable

Hourly when heading is within 15
Surface feet of the monitoring point; + 0.25 inches 0.5 inches
otherwise daily

Hourly when heading is within 15
Subsurface | feet of the monitoring point; + 1.5 inches 2.5 inches
otherwise daily

If the tolerances are exceeded, modifications to the pipe installation procedures
shall be made to prevent excessive settlement or heave. If the heave or
settlement exceeds the maximum allowable then mitigation measures such as
grouting and repair to the levee will be required.

L. Monitoring of Ground Surface and Subsurface Movement — Storm Drain Crossing

The roadway and the storm drain above the jacked steel casing shall be
monitored for movement (e.g., settlement/heave).

The Contractor shall survey the roadway at a minimum of 3 locations along the
centerline of the casing before, during, and after the jacking and boring operation.

Jacking and boring shall cause no impact to the flowline of storm drain. Video the
storm drains before and after the jacking and boring operation.

At a minimum, meet the following criteria and tolerances for ground settlement/

heave:
Monitoring | Monitoring Frequency | Settlement/Heave | Maximum
Point Tolerance Allowable
Roadway Daily + 0.25 inches 0.50 inches
(Surface)
Storm Drain Before and After + 0.10 inches 0.10 inches
(Subsurface)
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If the tolerances are exceeded, modifications to the pipe installation procedures shall be
made to prevent excessive settlement or heave. If the heave or settlement exceeds the
maximum allowable then mitigation measures such as repair or replacement of the storm

drain and/or roadway will be required

END OF SECTION
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SECTION 321216 ASPHALT CONCRETE PAVING

PART 1 - GENERAL

A.

Description

This section includes materials, testing, and installation of asphalt concrete
pavement, aggregate base course, herbicide, prime coat, tack coat, and seal
coat.

Related Work Specified Elsewhere

1. Trenching, Backfilling, and Compacting: 312316.

2. Traffic Signing, Striping, and Markings: 321723.

Submittals

Submit six copies of a report from a testing laboratory verifying that aggregate
material contains less than 1% asbestos by weight or volume and conforms to the

specified gradations or characteristics.

Testing for Compaction

1. The Owner will test for compaction as described in Section 312316.

Standard Specifications

Wherever reference is made to the State Specifications such reference shall
mean the State of California, Business, Transportation, and Housing Agency,
Department of Transportation Standard Specifications, 2006.

PART 2 - MATERIALS

A.

Asphalt Concrete Paving

Asphalt concrete paving shall conform to the City of Santa Maria Standard
Drawing RD-33 and shall be Type B per Section 39 of the State Specifications,
having 0.5-inch-maximum medium grading with PG-64-10 asphalt binder.

Aggregate Base Course

Aggregate base shall be Class 2 aggregate base, 0.75-inch-maximum size per
Section 26 of the State Specifications. Aggregate shall contain less than 1%
asbestos by weight or volume.
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C. Prime Coat

All areas to be paved shall receive prime coat. Prime coat shall be per Section 39-
4.02 in the State Specifications.

D. Tack Coat
Tack coat shall conform with Section 94, Grade SS1h in the State Specifications.

E. Asphalt

Asphalt shall be Performance Grade PG 64-10 per Section 92 in the State
Specifications. Asphalt content in the pavement shall be 5.5% to 6.0%.

F. Aggregate for Asphalt Concrete

Aggregate shall be Type A or B per Section 39-2.02 in the State Specifications.
Aggregate shall contain less than 1% asbestos by weight or volume.

G. Seal Coat

Seal coat shall be Type Il slurry seal per Section 37 of the State Specifications, or
fog type per Section 37 of the State Specifications.

H. Wood Headers

Size of wood headers shall be 2 inches by the depth of the asphalt concrete
paving; minimum size shall be 2 inches by 4 inches. Wood shall be Douglas fir
No. 1. Wood shall comply with Section 57 of the State Specifications.

Herbicide or Weed Killer

Use Gallery (Isoxaben) by Dow AgroSciences, Pre-M (Pendimethalin) by
American Cyanamid Co., Surflan (Orizalin) by Dow Chemical, or equal.

J. Pavement Markers

Markers shall be Type D per Section 85 of the State Specifications.

Waterline Intertie Project — BP3
ASPHALT CONCRETE PAVING 321216-2
60061295 - 29 Jul 2010





K. Paint for Traffic Striping and Marking

Provide thermoplastic paint per Section 84 of the State Specification.

PART 3 - EXECUTION

A. Pavement Removal

1.

Initially cut asphalt concrete pavement with pneumatic pavement cutter or
other equipment at the limits of the excavation and remove the pavement.
After backfilling the excavation, saw cut asphalt concrete pavement in
conformance with the drawings, and remove the additional pavement.

Saw cut concrete pavement, including cross gutters, curbs and gutters,
sidewalks, and driveways, to a minimum depth of 2 inches at a point 1 foot
beyond the edge of the excavation and remove the pavement. The concrete
pavement may initially be cut at the limits of the excavation by other
methods prior to removal and the saw cut made after backfilling the
excavation. If the saw cut falls within 3 feet of a concrete joint or pavement
edge, remove the concrete to the joint or edge.

Make arrangements for and dispose of the removed pavement.

Final pavement saw cuts shall be straight along both sides of trenches,
parallel to the pipeline alignment, and provide clean, solid, vertical faces free
from loose material. Saw cut and remove damaged or disturbed adjoining
pavement. Saw cuts shall be parallel to the pipeline alignment or the
roadway centerline or perpendicular to same.

The Owner's Representative has reviewed existing street improvement data
along the route of the project to try to determine the type and depth of the
existing pavement sections within the trench prism. The Owner does not
guarantee the accuracy of this determination of the pavement sections.
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B. Pavement Grinding

1. Pavement Grinding shall be in conformance with Section 42-2 of the State
Specifications.

C. Pavement Replacement

1. Backfill, compaction, and the permanent paving, except for the final asphalt
surface course, shall be complete at all times to a point not to exceed 2,000
feet behind any working heading. The final asphalt surface course shall be 2
inch thick. Do not place final surface course until at least three months after
traffic has been returned to that portion of the street. Place temporary
striping after the base course of A.C. pavement has been completed in the
same configuration as the existing permanent striping so that traffic can be
returned to normal patterns. This striping shall be considered temporary and
is the Contractor's responsibility to place and maintain.

2.  The pavement replacement shall as shown on the plans.
D. Installation

Producing, hauling, placing, compacting, and finishing of asphalt concrete shall
conform to Section 39 of the State Specifications. Apply seal coat to all paving
except open asphalt concrete.

E. Connections with Existing Pavement

Where new paving joins existing paving, grind the existing surfaces 12 inches
back from the joint line so that there will be sufficient depth to provide a minimum
of 1 inch of asphalt concrete. Dispose of waste material offsite. Tack ground
areas prior to placing the asphalt concrete. Meet lines shall be straight and the
edges vertical. Paint the edges of meet line cuts with liquid asphalt or emulsified
asphalt prior to placing asphalt concrete. After placing the asphalt concrete, seal
the meet line by painting with a liquid asphalt or emulsified asphalt and then
immediately cover with clean, dry sand.

F. Preparation of Subgrade

1. Excavate and shape subgrade to line, grade, and cross section shown in the
drawings. The subgrade shall be considered to extend over the full width of
the base course.

2. Scarify and cultivate the top 6 inches of subgrade when the subgrade
consists of dry soils which are impervious to the penetration of water, soils
which contain excessive amounts of moisture which may result in unstable
foundations, soils which are nonuniform in character which may result in
nonuniform relative compactions and subsequent differential settlements of
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finished surfaces, or when pavement is to be placed directly on the roadbed
material.

3.  After rough grading has been completed, when scarifying and cultivating are
required, loosen the roadbed to a depth of at least 6 inches. Work the
loosened material to a finely divided condition and remove rocks larger than
2 inches in diameter. Bring the moisture content to optimum by the addition
of water, by the addition and blending of dry material, or by the drying of
existing material. Compact the material to the specified relative compaction.

4.  Uniform pervious soils that allow the immediate penetration of water or
uniform impervious soils which will allow the penetration of water to a depth
of at least 6 inches after the addition of a suitable wetting agent will not
require scarifying and cultivating. When scarifying and cultivating are not
required, bring the moisture content of the top 6 inches of the subgrade
material to optimum by the addition of water at the surface, and compact the
material to the specified relative compaction.

5. Remove soft material disclosed by the subgrade preparation, replace with
aggregate base course material, and recompact.

6. Compact the top 6 inches of subgrade to 95% relative compaction.

7.  The finished subgrade shall be within a tolerance of £0.08 of a foot of the
grade and cross-section shown and shall be smooth and free from
irregularities and at the specified relative compaction.

G. Installing Wood Headers

Provide wood header at edges of paving except where paving is adjacent to
concrete slabs, gutters, walks, existing paving, or structures.

H. Placing Aggregate Base Course

Place aggregate base course to a minimum thickness of 6 inches, unless shown
otherwise in the drawings. Compact to 95% relative compaction. Install in
accordance with Section 26 of the State Specifications.

Compaction of Aggregate Base and Leveling Courses

Compaction and rolling shall begin at the outer edges of the surfacing and
continue toward the center. Apply water uniformly throughout the material to
provide moisture for obtaining the specified compaction. Compact each layer to
the specified relative compaction before placing the next layer.
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J. Applying Herbicide or Weed Killer

Apply weed killer or herbicide on base prior to placing pavement. Apply at the rate
recommended by the manufacturer to control downy brome grass, puncture vine,
and plaintain. Apply from outside of curb to opposite outside of curb and for the
full width of roadways and parking areas.

K. Placing Prime Coat

Apply prime coat to the surface of the leveling course of aggregate base at the
rate of 0.25 gallon per square yard per Section 39-4.02 in the State
Specifications.

L. Placing Tack Coat

Apply tack coat on surfaces to receive finish pavement per Section 39-4.02 in the
State Specifications. Apply tack coat to metal or concrete surfaces that will be in
contact with the asphalt concrete paving.

M. Placing Asphalt Paving

Place asphalt paving at a minimum thickness to match existing asphalt paving
thickness unless otherwise shown in the drawings. Install in accordance with
Section 39-6 in the State Specifications.

N. Compaction of Asphalt Concrete Paving

Compact until roller marks are eliminated and a density of 92% minimum to 98%
maximum has been attained per ASTM D2041.

0. Applying Seal Coat

Apply fog-type seal coat at the rate of 0.05 to 0.10 gallon per square yard, or
apply slurry seal coat at the rate of 10 to 15 pounds of dry aggregate per square
yard.

P. Surface Tolerance

1. Finished grade shall not deviate more than 0.02 foot in elevation from the
grade indicated in the drawings. Slopes shall not vary more than 1/4 inch in
10 feet from the slopes shown in the drawings.

2.  After paving has been installed and compacted, spray water over the entire
paved area. Correct any areas where water collects and does not drain
away.
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Q. Applying Paint for Traffic and Parking Lot Striping and Marking

Apply in accordance with Section 84 of the State Specifications and Specification
Section 321723.

R. Installing Pavement Markers

See Specification Section 321723.

S. Installing Fire Hydrant Markers

Install a blue reflective marker opposite each new or relocated fire hydrant. Place
the marker on the pavement and locate 6 inches off the centerline of the traffic
striping or reflective pavement markers towards the hydrant. Install markers in
accordance with Section 85 of the State Specifications. Reinstall damaged or
removed markers for existing fire hydrants.

END OF SECTION
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SECTION 321723 TRAFFIC SIGNING, STRIPING, AND MARKINGS

PART 1 - GENERAL

A. Description

This section includes removal and installation of traffic signs, markers, posts,
pavement striping, pavement markings, raised pavement markers, and curb
markings.

B. Standard Specifications

1.

Wherever reference is made to the State Specifications, such reference
shall mean the State of California, Business, Transportation, and Housing
Agency, Department of Transportation Standard Specifications, 2006
edition and Standard Plans, 2006 edition.

Conform to the City of Santa Maria Standard Plans and the referenced
Caltrans’ Standard Plans and Specifications.

PART 2 - MATERIALS

A. Signs and Roadside Markers

1.

Conform to Section 56 of the Caltrans’ Standard Specifications and the
Caltrans’ Standard Plans.

Signs or material shall conform in size and design to the latest editions of
the FHA publication “Standard Highway Signs,” the Caltrans’ Sign
Specification Sheets, and the California Manual on Uniform Traffic Control
Devices (California MUTCD) and the Caltrans’ Supplement thereto as to
color, shape, and style of letters or symbols.

Material:

a. Metal: Base metal shall be sheet aluminum, 0.080 inch thick, Alloy
6061-T6 or 5052-H38 in conformance with ASTM B209.

b. Reflective Sheeting: Reflective sheeting, whether used as legend or
background, shall be FHWA FP-85 Type I[IA (Super Engineering
Grade).

B. Striping and Pavement Marking

1.

Traffic stripes and pavement markings, including legends, shall be thin-mil
thermoplastic (sprayable) paint.
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C.

2. For paint curb markings and median island markings, use APCD-compliant
paint material.

3. Striping and raised pavement markers shall comply with Caltrans’ Standard
Plans A20A, A20B, A20C, and A20D.

4. Pavement markings shall comply with Caltrans’ Standard Plans A24A,
A24B, A24C, A24D, and A24E.

Paint

Paint shall be fast or rapid-dry type solvent as manufactured by TMT Pathway,
Pervo, Bauer Paint Company, or equal and shall meet requirements of Santa
Barbara Air Pollution Control District. Apply the paint at the rate recommended by
the paint manufacturer.

Thin-Mil Thermoplastic (Sprayable)

1.  Thin-mil thermoplastic traffic stripes and pavement markings shall conform
to Sections 84-1 and 84-2 of the State Specifications.

2. Pre-mix glass beads within the thermoplastic material and apply immediately
after spraying.

3. Thin-mil thermoplastic material shall conform to the requirements of State
Specification No. PTH 392A.

Raised Pavement Markers

1. Raised pavement markers shall conform to Section 85 of the State
Specifications. Reflective pavement markers shall have abrasion-resistant
surfaces.

2. Use hot-melt bituminous adhesive for placement of pavement markers. The
adhesive shall be an asphaltic material with homogeneously mixed filler.

Graffiti Proofing

The reflective material and screening inks or overlay film shall be graffiti-proof.
The method for graffiti proofing shall be F-cal by Nikkalite or equal. Neither the
color nor the reflective intensity of the finished sign shall be significantly
diminished by the use of graffiti remover.

Signposts

1. Signpost shall be square fit post. The bottom piece shall be a 30-inch-long
eight-hole base manufactured of 12-gauge galvanized steel. The top piece
shall be 2 inches by 2 inches with predrilled holes and manufactured of 14-
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gauge galvanized metal. Post height shall be as needed for the minimum
clearance beneath the sign as specified in Caltrans’ Standard Plan RS1.

2.  Fasten signs to posts per Caltrans’ Standard Plans RS2, RS3, and RS4.

PART 3 - EXECUTION

A.

Installation of Signs

1. Install new and relocate existing signs as noted in the drawings; protect-in-
place existing signs, posts, and parking meters which are not to be
removed; and replace any of these which are damaged during construction.

2. Signs installed in parkways, sidewalks, or pedestrian areas shall have a
minimum of 7 feet of clearance from the bottom of the sign to the finished
surface except when sign is installed on raised median island.

Application of Reflective Sheeting

Apply reflective sheeting to the sign per the sheeting manufacturer's
recommendations to produce a durable bond equal to or greater than the strength
of the reflective sheeting. No air pockets or bubbles shall exist between the
sheeting and the aluminum backing.

Splicing (Reflective Coating)

No splice will be allowed other than that which occurs in the manufactured roll of
reflective sheeting on panels with a minor dimension of 48 inches or less. On
rectangular signs, the splice shall be horizontal. No finished sign shall have more
than one splice, and no splice shall fall within 2 inches of the sign edge. When
splices do occur, the adjoining reflective sheets shall be color matched under both
incident and reflective light.

Delivery of Signs

Signs shall be in a new condition with no scratches or tears in the reflective
sheeting.

Removal of Existing Sign and Posts

1. Signs designated in the drawings to be removed shall be salvaged and
delivered to the City. Prevent additional damage to the signs during the
removal, storage, and delivery process.

2.  Remove posts without foundation completely. Backfill the hole to match
existing.

3.  For posts with foundation:
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a. In parkway, remove post and foundation and backfill hole to match
existing.

b. On sidewalk, remove post only to 2 inches below grade, backfill hole
with concrete to match existing surface.

F. Removing Existing Markings

1. Remove existing striping, pavement markings, curb marking, and raised
pavement markings superseded by the drawings. Remove conflicting
striping within limit of project.

2. Removal of stripes and markings shall be by sandblasting. Remove
thermoplastic and pavement tape striping by grinding or abrasive blasting.

G. Temporary Striping

1. Install temporary traffic striping within 24 hours after paving the street or on
any unstriped lanes opened to traffic.

2. Temporary striping shall be per City of Santa Maria Standard Plans or by
installing reflectorized chip seal markers (single for 4-inch line, double for 8-
inch line) at 18 feet on center.

H. Final Striping

1. Final stripes and legends, including limit lines, shall be striped within 72
hours after the street has received the final surface course and after
temporary striping and markings have been removed.

2. Restripe any existing striping on cross streets that are disturbed by
construction.

3.  Striping and related signage shall be in place prior to opening the lane(s) to
traffic.

4.  Stripe crosswalks at signalized intersections with wheelchair ramps in
conformance with Caltrans’ Standard Plan A88A.

Installation of Thin-Mil Thermoplastic (Sprayable)

1. Apply thin-mil thermoplastic material for traffic stripes by spray method in
single uniform layer at the minimum thickness of 30 mils and not to exceed
45 mils.

2. Apply thin-mil thermoplastic material to the pavement at a temperature
between 350°F and 400°F, unless the manufacturer recommends a different
temperature.
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J. Installation of Raised Pavement Markers

1. Remove any existing raised pavement markers that do not conform to the
channelization plans, and repair any damaged pavement due to raised
pavement marker removal to maintain a smooth and uniform surface.
Replace any missing or broken raised pavement markers.

2. Install reflective raised pavement markers per the channelization plans in
accordance with the State of California Standard Specifications, Caltrans’
Standard Special Provisions, and City of Santa Maria Standard Plans.

END OF SECTION
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SECTION 330131 STORM DRAIN TELEVISION INSPECTION

PART 1 - GENERAL

A.

Television Inspection (CCTV) of the existing 18-inch and 72-inch storm drains
indicated in the drawings (approximately 75 LF and 480 LF, respectively) is
required as follows:

1.

Perform Pre-CCTV inspection of storm drains prior to jacking and boring
operation.  Submit DVD copy of pre-CCTV inspection to District’s
Representative.

Perform Post-CCTV inspection of the storm drains after jacking and boring
operation to confirm compliance with the contract documents. Submit DVD
copy of post-CCTV inspection to District's Representative for review.

All cameras used shall be color units specifically designed or modified for
use in sewer inspection work. The cameras shall be operable in 100%
humidity conditions. The camera lens shall have not less than a 65-degree
viewing angle and shall have either automatic or remote focus and iris
controls. Camera lighting shall be sufficient for use with color inspection
cameras. In all cases, the complete video system (cameras, lens, power,
lighting, cables, monitors and recorders) shall be capable of providing a
picture quality acceptable to the District, and if unsatisfactory, equipment
shall be removed and no payments will be made for unsatisfactory
inspections.

The remote pipe inspections shall be permitted, using either electric or
manually operated winches to pull the inspection camera through the storm
drain.

The camera shall be pulled through the storm drain in either direction at a
speed not greater than 30 feet per minute, stopping as necessary to permit
proper documentation of the storm drains conditions.

In instances where manual or totally remote electric winches are used to pull
the camera through the storm drain (i.e., where the recording technician
does not directly control the winch's movement), constant, two-way
communication shall be set up between the entrance and exit of the storm
drain being inspected to permit the recording technician to communicate
clearly with the crew member controlling the camera’s movement.

Accurate and continuous footage readings shall be superimposed on the
video recording for each line inspected by remote inspection methods. Also
shown shall be the date of inspection and a three digit manhole number
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designation (coordinated with the drawings) for each manhole on the line
section being inspected.

4.  All video should be in DVD format playable on standard personal computers
and shall be professionally labeled showing the DISTRICT, the lines
recorded on the DVD, and the name of the Contractor. Video recordings
shall become the property of the District and shall include an audio track
recorded by the inspection technician during the actual inspection work
describing the parameters of the line being inspected (i.e., its location,
depth, diameter, pipe type, etc.) as well as describing connections, defects
and unusual conditions observed during the inspection. The Contractor
shall be responsible for having the necessary camera skids, floats, and rafts
available to allow for inspection of these lines in a manner acceptable to the
District under live flow conditions.

5.  The following general criteria shall be followed:

a. No inspection shall be performed where flow depths exceed 25% of
the pipe diameter without prior approval of the District.

The District makes no guarantees that the storm drain proposed to be
CCTV inspected after the cleaning, are clear for the passage of the camera
setup. The equipment, tools and methods(s) used for securing the passage
of the camera are to be at the discretion of the Contractor, with the
approval of the District's Representative.

B. Post-Televising of Completed Sections

The Contractor shall provide to the District's Representative a color video (DVD)
showing the completed work including the condition of the restored service
connections prior to requesting payment. Upon completion of the installation work
and testing, the Contractor shall restore/clear the project area affected by his
operations.

END OF SECTION
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SECTION 331300 DISINFECTION OF PIPING

PART 1 - GENERAL

A.

Description

This section includes materials and procedures for disinfection of water mains by
the continuous feed method. Disinfect piping in accordance with AWWA C651,
except as modified below.

Related Work Described Elsewhere

Pressure Testing of Piping: 400515.

Job Conditions

1.

Discharge of water into watercourses or surface waters is regulated by the
National Pollutant Discharge Elimination System (NPDES). Disposal of the
chlorinated disinfection water and the flushing water is the Contractor's
responsibility. Discharge the water in compliance with California Regional
Water Quality Control Board requirements.

Schedule the rate of flow and locations of discharges in advance to permit
review and coordination with Owner, the City of Santa Maria and cognizant
regulatory authorities: Regional Water Quality Control Board. The allowable
locations of discharges are the storm drains, after water is dechlorinated and
approval is granted.

Use potable water for chlorination.

Submit request for use of water from waterlines of City of Santa Maria 48
hours in advance.

PART 2 - MATERIALS

A.

Liquid Chlorine

Inject with a solution feed chlorinator and a water booster pump. Follow the
instructions of the chlorinator manufacturer.

Calcium Hypochlorite (Dry)

Dissolve in water to a known concentration in a drum and pump into the pipeline
at a metered rate.
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Sodium Hypochlorite (Solution)

Further dilute in water to desired concentration and pump into the pipeline at a
metered rate.

Chlorine Residual Test Kit

For measuring chlorine concentration, supply and use a medium range, drop
count, DPD drop dilution method kit per AWWA C651, Appendix A.1. Maintain kits
in good working order available for immediate test of residuals at point of
sampling.

PART 3 - EXECUTION

A.

Continuous Feed Method for Pipelines

Introduce potable water into the pipeline at a constant measured rate. Feed the
chlorine solution into the same water at a measured rate. Proportion the two rates
so that the chlorine concentration in the pipeline is maintained at a minimum
concentration of 50 mg/L. Check the concentration at points downstream during
the filling to ascertain that sufficient chlorine is being added.

Disinfection of Valves, Blind Flanges, and Appurtenances

During the period that the chlorine solution is in the section of pipeline, open and
close valves to obtain a chlorine residual at hydrants and other pipeline
appurtenances. Swab exposed faces of valves and blind flanges prior to bolting
flanges in place with a 1% sodium hypochlorite solution.

Disinfection of Connections to Existing Pipelines

Disinfect isolation valves, pipe, and appurtenances per AWWA C651, Section 4.7.
Flush with potable water until discolored water, mud, and debris are eliminated.
Swab interior of pipe and fittings with a 1% sodium hypochlorite solution. After
disinfection, flush with potable water again until water is free of chlorine odor.

Disinfection of Tapping Sleeves and Line Stopping

Flush exterior of pipe with potable water after removal of existing coating. Swab
exterior of pipe with a 1% sodium hypochlorite solution. Disinfect per AWWA
C651, Section 4.8. After completion of tapping and line stopping, swab interior of
pipe, valves, and faces of flanges to be connected to bypass piping with a 1%
sodium hypochlorite solution.
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E. Confirmation of Residual

1.  After the chlorine solution applied by the continuous feed method has been
retained in the pipeline for 24 hours, confirm that a chlorine residual of 5
mg/L minimum exists along the pipeline by sampling at air valves and other
points of access.

F. Pipeline Flushing

After confirming the chlorine residual, flush the excess chlorine solution from the
pipeline until the chlorine concentration in the water leaving the pipe is within 0.5
mg/L of the replacement water.

G. Bacteriologic Tests

The Owner will collect two sets of samples per AWWA C651, Section 5.1 and
obtain a bacteriologic quality test to demonstrate the absence of coliform
organisms in each separate section of the pipeline after chlorination and refilling.
At least one set of samples will be collected from every 1,200 feet of the new
water main, plus one set from the end of the line and at least one set from each
branch. At each connection to an existing pipeline, two additional samples will be
collected.

H. Repetition of Procedure

For the initial test, the Owner will pay laboratory fees and will take samples from
the test ports as provided by the Contractor as part of the Contractor’'s bid item
related to the work. If the initial chlorination fails to produce required residuals
and bacteriologic tests, repeat the chlorination and retesting until satisfactory
results are obtained — at the sole expense of the Contractor.

Test Facility Removal

After satisfactory disinfection, disinfect and replace air valves, restore the pipe
coating, and complete the pipeline where temporary disinfection or test facilities
were installed.

J. Piping to be Disinfected

1. Disinfect all piping.

END OF SECTION
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SECTION 400500 GENERAL PIPING REQUIREMENTS

PART 1 - GENERAL

A.

Description

This section describes the general requirements for selecting piping materials;
selecting the associated bolts, nuts, and gaskets for flanges for the various piping
services in the project; and miscellaneous piping items.

Submittals

1. Submit shop drawings in accordance with the General Conditions and
Section 013300.

2. Submit affidavit of compliance with referenced standards (e.g., AWWA,
ANSI, ASTM, etc.).

3. Submit certified copies of mill test reports for bolts and nuts, including
coatings if specified. Provide recertification by an independent domestic
testing laboratory for materials originating outside of the United States.

4.  Submit manufacturer's data sheet for gaskets supplied showing dimensions

and bolting recommendations.

Definitions of Buried and Exposed Piping

1.

Buried piping is piping buried in the soil, commencing at the wall or beneath
the slab of a structure. Where a coating is specified, provide the coating up
to the structure wall. Unless detailed otherwise, coating shall penetrate wall
no less than 1 inch. Piping encased in concrete is considered to be buried.
Do not coat encased pipe.

Exposed piping is piping in any of the following conditions or locations:
a. Above ground.
b. Inside buildings, vaults, or other structures.

c. Inunderground concrete trenches or galleries.
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PART 2 - MATERIALS

A.

Materials Selection and Alternative Materials

1. The drawings may show alternative piping materials for certain services. In
such cases, the same pipe material shall be used for all pipe sizes in all
locations for the given piping service. Do not intermix piping materials.

Thread Forming for Stainless Steel Bolts

Form threads by means of rolling, not cutting or grinding.

Bolts and Nuts for Flanges for Ductile-lron Piping

1. Bolts and nuts for Class 125 or 150 flanges (including AWWA C207, Class
D) located indoors, outdoors above ground, and in vaults and structures
shall be carbon steel, ASTM A307, Grade B, hot-dipped galvanized per
ASTM F2329.

2. Bolts and nuts for buried Class 125 or 150 flanges shall be Type 304
stainless steel conforming to ASTM A193 (Grade B8) for bolts and ASTM
A194 (Grade 8) for nuts.

3. Fitshall be Classes 2A and 2B per ASME B1.1 when connecting to cast-iron
valves having body bolt holes.

4. Bolts used in flange insulation kits shall conform to ASTM A193 (Grade B7).
Nuts shall conform to ASTM A194 (Grade 2H).

5. Provide washers for each nut. Washers shall be of the same material as the
nuts.

Lubricant for Stainless Steel Bolts and Nuts

Lubricant shall be chloride free and shall be RAMCO TG-50, Anti-Seize by
RAMCO, Specialty Lubricants Corporation Husky™ Lube O'Seal, or equal.

Gaskets for Flanges for Ductile-lron Piping and Fittings in Water Service

Gaskets shall be full face, 1/8-inch thick, cloth-inserted rubber, with a Shore "A"
hardness of 75 to 85. Gaskets shall be suitable for a water pressure of 200 psi at
a temperature of 180°F. Gaskets shall have "nominal” pipe size inside diameters
not the inside diameters per ASME B16.21. Products: Garlock Style 19 or equal.

Moldable Filler Tape for Pipe Surface Transition Areas

1. Filler tape shall be a 100% solids mastic-like butyl-rubber filler designed to
fill and smooth the transition areas between adjacent coating surfaces such
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as step-down weld areas, surface irregularities beneath heat-shrink sleeves,
pipefittings, and exothermic welds for cathodic protection bonding wire
connections. Characteristics:

a. Thickness per ASTM D1000: 1/8 inch minimum.
b. Peel adhesion to primed pipe: 300 ounces per inch minimum.
c. Elongation: 600% minimum.

Products: Tapecoat “Moldable Sealant,” Polyken No. 939 Filler Tape, or
equal.

PART 3 - EXECUTION

A.

Raised Face and Flat Face Flanges

Where a raised face flange connects to a flat-faced flange, remove the raised face
of the flange.

Installing Aboveqground or Exposed Piping

1.

2.

Provide pipe hangers and supports as detailed in the drawings.

Install pipe without springing, forcing, or stressing the pipe or any adjacent
connecting valves or equipment.

Installing Flanged Piping

1.

Set pipe with the flange bolt holes straddling the pipe horizontal and vertical
centerline. Install pipe without springing, forcing, or stressing the pipe or any
adjacent connecting valves or equipment. Before bolting up, align flange
faces to the design plane within 1/16 inch per foot measured across any
diameter. Align flange bolt holes within 1/8-inch maximum offset.

Inspect each gasket to verify that it is the correct size, material, and type for
the specified service and that it is clean and undamaged. Examine bolts or
studs, nuts, and washers for defects such as burrs or cracks and rust and
replace as needed.

Clean flanges by wire brushing before installing flanged fittings. Clean flange
bolts and nuts by wire brushing, lubricate carbon steel bolts with oil and
graphite, and tighten nuts uniformly and progressively.

Bolt lengths shall extend completely through their nuts. Any that fail to do so
shall be considered acceptably engaged if the lack of complete engagement
is not more than one thread.
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5. Do not use more than one gasket between contact faces in assembling a
flanged joint.

6. Tighten the bolts to the manufacturer's specifications, using the
recommended cross bolt pattern in multiple steps of increasing torque, until
the final torque requirements are achieved. Do not over torque.

7. If flanges leak under pressure testing, loosen or remove the nuts and bolts,
reset or replace the gasket, reinstall or retighten the bolts and nuts, and
retest the joints. Joints shall be watertight.

D. Installing Blind Flanges

1. At outlets not indicated to be connected to valves or to other pipes and to
complete the installed pipeline hydrostatic test, provide blind flanges with
bolts, nuts, and gaskets.

2. Coat the inside face of blind flanges per Section 099000, System No. 7.

E. Installation of Stainless Steel Bolts and Nuts

Prior to assembly, coat threaded portions of stainless steel bolts and nuts with
lubricant.

END OF SECTION
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SECTION 400515 PRESSURE TESTING OF PIPING

PART 1 - GENERAL

A.

Description

This section specifies the cleaning and hydrostatic and leakage testing of
pressure piping for pumping stations and water distribution and transmission
mains.

Related Work Specified Elsewhere

1. Disinfection of Piping: 331300.
2. Manual Valves: 400520.
Submittals

1. Submit shop drawings in accordance with the General Conditions and
Section 013300.

2. Submit test bulkhead locations and design calculations, pipe attachment
details, and methods to prevent excessive pipe wall stresses.

3.  Submit five copies of the test records to the Owner's Representative upon
completion of the testing.

Test Pressures

Test pressures for the various services and types of piping are shown in the
subsection on “Test Pressure and Test Fluids” in Part 3.

Testing Records

Provide records of each piping installation during the testing. These records shall
include:

1. Date and times of test.

2. ldentification of pipeline or pipeline section tested or retested.

3. Identification of pipeline material.
4. ldentification of pipe specification.
5. Test fluid.
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6. Test pressure at low point in process pipeline, or pipeline section.

7. Remarks: Leaks identified (type and location), types of repairs, or
corrections made.

8.  Certification by Contractor that the leakage rate measured conformed to the
specifications.

PART 2 - MATERIALS

A. Vents and Drains for Aboveground Piping

Install vents on the high points of aboveground piping, whether shown in the
drawings or not. Install drains on low points of aboveground piping, whether
shown in the drawings or not. Provide a valve at each vent or drain point. Valves
shall be 3/4 inch for piping 3 inches and larger and 1/2 inch for piping smaller than
3inches.

B. Manual Air-Release Valves for Buried Piping

Provide temporary manual air-release valves at test bulkheads for pipeline test.
Construct the pipe outlet in the same manner as for a permanent air valve and
after use, seal with a blind flange, pipe cap, or plug and coat the same as the
adjacent pipe.

C. Test Bulkheads

Design and fabricate test bulkheads per Section VIII of the ASME Boiler and
Pressure Vessel Code. Materials shall comply with Part UCS of said code. Design
pressure shall be at least 2.0 times the specified test pressure for the section of
pipe containing the bulkhead. Limit stresses to 70% of yield strength of the
bulkhead material at the bulkhead design pressure. Include air-release and water
drainage connections.

D. Testing Fluid
1. Testing fluid shall be water.

2. For potable water pipelines, obtain and use only potable water for
hydrostatic testing.

3.  Submit request for use of water from waterlines of Owner 48 hours in
advance.

4. The Contractor may obtain the water from the City of Santa Maria at the
City's rate of charges.
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E. Testing Equipment

Provide calibrated pressure gauges, pipes, bulkheads, pumps, chart recorder,
and meters to perform the hydrostatic testing.

PART 3 - EXECUTION

A. Testing Preparation

1.

Pipes shall be in place, backfilled, and anchored before commencing
pressure testing.

Conduct pressure tests on exposed and aboveground piping after the piping
has been installed and attached to the pipe supports, hangers, anchors,
expansion joints, valves, and meters.

For buried piping, the pipe may be partially backfilled and the joints left
exposed for inspection during an initial leakage test. Perform the final
pressure test, however, after completely backfilling and compacting the
trench.

Provide any temporary piping needed to carry the test fluid to the piping that
is to be tested. After the test has been completed and demonstrated to
comply with the specifications, disconnect and remove temporary piping. Do
not remove exposed vent and drain valves at the high and low points in the
tested piping; remove any temporary buried valves and cap the associated
outlets. Plug taps or connections to the existing piping from which the test
fluid was obtained.

Provide temporary drain lines needed to carry testing fluid away from the
pipe being tested. Remove such temporary drain lines after completing the
pressure testing. Drain the pipes after they have been tested.

Prior to starting the test, the Contractor shall notify the Owner's
Representative.

B. Cleaning

1.

Before conducting hydrostatic tests, flush pipes with water to remove dirt
and debris. Maintain a flushing velocity of at least 3 fps for water testing.
Flush pipes for time period as given by the formula

T= 2L
3
in which:
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T = flushing time (seconds)
L = pipe length (feet)

2.  For pipelines 24 inches or larger in diameter, acceptable alternatives to
flushing are use of high-pressure water jet, sweeping, or scrubbing. Water,
sediment, dirt, and foreign material accumulated during this cleaning
operation shall be discharged, vacuumed, or otherwise removed from the

pipe.

C. Testing and Disinfection Sequence for Potable Water Piping

1. Perform required disinfection after hydrostatic testing, except when pipeline
being tested is connected to a potable waterline.

2. Locate and install test bulkheads, valves, connections to existing pipelines,
and other appurtenances in a manner to provide an air gap separation
between existing potable water pipelines and the pipeline being tested.
Disinfect water and pipeline being tested before hydrostatic testing when
connected to a potable waterline.

D. Length of Test Section for Buried Piping

The maximum length of test section for buried pipe of 12 inches or smaller in
diameter is 3,500 feet. The maximum length of test section for buried pipe larger
than 12 inches is 1 mile. Provide intermediate test bulkheads where the pipeline
length exceeds these limits.

E. Initial Pipeline Filling for Hydrostatic Testing

Maximum rate of filling shall not cause water velocity in pipeline to exceed 1 fps.
Filling may be facilitated by removing automatic air valves and releasing air
manually.

F. Testing New Pipe Which Connects to Existing Pipe

Prior to testing new pipelines that are to be connected to existing pipelines, isolate
the new line from the existing line by means of test bulkheads, spectacle flanges,
or blind flanges. After successfully testing the new line, remove test bulkheads or
flanges and connect to the existing piping.

G. Hydrostatic Testing of Aboveground or Exposed Piping

1. Open vents at high points of the piping system to purge air while filling the
pipe with water. Venting during system filling may also be provided by
temporarily loosening flanges.

2.  Subject the piping system to the test pressure indicated. Maintain the test
pressure for a minimum of four hours. Examine joints, fittings, valves, and
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connections for leaks. The piping system shall show zero leakage or
weeping. Correct leaks and retest until zero leakage is obtained.

H. Hydrostatic Testing of Buried Piping

1. Where any section of the piping contains concrete thrust blocks or
encasement, do not perform the pressure test until at least 10 days after
placing the concrete. When testing mortar-lined or PVC piping, fill the pipe to
be tested with water and allow it to soak for at least 48 hours to absorb
water before conducting the pressure test.

2. Apply and maintain the test pressure by means of a positive displacement
hydraulic force pump.

3. Maintain the test pressure for the following duration by restoring it whenever
it falls an amount of 5 psi:

Pipe Diameter
(inches) Hours
18 and less 4
20 to 36 8
Greater than 36 24

4.  After the test pressure is reached, use a meter to measure the additional
water added to maintain the pressure. This amount of water is the loss due
to leakage in the piping system. The allowable leakage volume is defined by

the formula
L= HND(P)*?
C
in which:

L= allowable leakage (gallons)

H = specified test period (hours)

N = number of rubber-gasketed joints in the pipe
tested

= diameter of the pipe (inches)
= specified test pressure (psig)
= 7,400

5. The allowable leakage for buried piping having threaded, brazed, or welded
(including solvent welded) joints shall be zero.
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6. Repair and retest any pipes showing leakage rates greater than that allowed
in the above criteria.

Repetition of Test

If the actual leakage exceeds the allowable, locate and correct the faulty work and
repeat the test. Restore the work and all damage resulting from the leak and its
repair. Eliminate visible leakage.

J. Bulkhead and Test Facility Removal

After a satisfactory test, remove the testing fluid, remove test bulkheads and other
test facilities, and restore the pipe coatings.

K. Test Pressure and Test Fluids

1. Testing and design pressures (psig) shall be as listed below:

Pipe Design Test Pressure
Service Pipe Material Testing Fluid Pressure psi psi
Water Ductile Iron Potable water 130 200

END OF SECTION
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SECTION 400520 MANUAL VALVES

PART 1 - GENERAL

A. Description

This section includes materials, testing, and installation of manually operated
valves including gate and butterfly valves.

B. Related Work Specified Elsewhere

1.
2.

7.
8.

Painting and Coating: 099000.

Cold-Applied Wax Tape Coating: 099752.
Polyethylene Sheet Encasement: 099754.
Fusion-Bonded Epoxy Linings and Coatings: 099761.
General Piping Requirements: 400500.

Pressure Testing of Piping: 400515.

Combination Air-Release Valves: 400560.

Globe Pattern Control Valves (AWWA C530): 400570.

C. Submittals

1.

Submit shop drawings in accordance with the General Conditions and
Section 013300.

Submit manufacturer's catalog data and detail construction sheets showing
all valve parts. Describe each part by material of construction, specification
(such as AlSI, ASTM, SAE, or CDA), and grade or type.

Show valve dimensions including laying lengths. Show port sizes. Show
dimensions and orientation of valve actuators, as installed on the valves.
Show location of internal stops for gear actuators. State differential pressure
and fluid velocity used to size actuators. For worm-gear actuators, state the
radius of the gear sector in contact with the worm and state the handwheel
diameter.

Show valve linings and coatings. Submit manufacturer's catalog data and
descriptive literature.
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Submit six copies of a report verifying that the valve interior linings and
exterior coatings have been tested for holidays and lining thickness.
Describe test results and repair procedures for each valve. Do not ship
valves to project site until the reports have been returned by the Owner's
Representative and marked "Resubmittal not required.”

For butterfly and eccentric plug valves, show the clear diameter or size of
the port. Show the actual area of the port as a percentage of the area as
calculated for the nominal valve size.

PART 2 - MATERIALS

A. General

1.

Install valves complete with operating handwheels or levers, chainwheels,
extension stems, floor stands, gear actuators, operating nuts, chains, and
wrenches required for operation.

Valves shall have the name of the manufacturer and the size of the valve
cast or molded onto the valve body or bonnet or shown on a permanently
attached plate.

For buried locations, valves with mechanical joint ends may be substituted
for the flanged ends specified provided the mechanical joint ends are
compatible with the pipe ends.

B. Valve Actuators

1.

Provide lever or wrench actuators for exposed valves 6 inches and smaller.
For larger valves, provide handwheels.

Provide 2-inch AWWA operating nuts for buried valves.

Provide enclosed gear actuators on butterfly valves 6 inches and larger,
unless electric motorized valve actuators are shown in the drawings. Gear
actuators for valves 6 inches and larger shall be of the worm and gear type.

Provide gear actuators on gate valves 14 inches and larger, unless electric
motorized valve actuators are shown in the drawings. Gear actuators shall
be of the bevel or spur gear type. Provide grease case. Gearing shall
comply with AWWA C500.

Design gear actuators assuming that the differential pressure across the
gate or disc is equal to the pressure rating of the valve and assuming a fluid
velocity of 16 fps for valves in liquid service and a line fluid temperature
range of 33°F to 125°F unless otherwise required in the detailed valve
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specifications. Size actuators using a minimum safety factor of 1.5 for valves
in open/close service and 2.0 in modulating service.

6. Gear actuators shall be enclosed, oil lubricated, with seals provided on
shafts to prevent entry of dirt and water into the actuator. Gear actuators for
valves located above ground or in vaults and structures shall have
handwheels. The actuators for valves in exposed service shall contain a dial
indicating the position of the valve disc or plug. Gear actuators for buried or
submerged valves shall have 2-inch-square AWWA operating nuts.

7.  For buried service, provide watertight shaft seals and watertight valve and
actuator cover gaskets. Provide totally enclosed actuators designed for
buried or submerged service.

8. Worm and gear actuators shall be of the totally enclosed design so
proportioned as to permit operation of the valve under full differential
pressure rating of the valve with a maximum pull of 50 pounds on the
handwheel or crank. Provide stop limiting devices in the actuators in the
open and closed positions. Actuators shall be of the self-locking type to
prevent the disc or plug from creeping. Design actuator components
between the input and the stop-limiting devices to withstand without damage
a pull of 200 pounds for handwheel or chainwheel actuators and an input
torque of 300 foot-pounds for operating nuts when operating against the
stops.

9. Self-locking worm gear shall be a one-piece design of gear bronze material
(ASTM B427; or ASTM B84, Alloy C86200), accurately machine cut.
Actuators for eccentric and lubricated plug valves may use ductile-iron gears
provided the gearing is totally enclosed with spring-loaded rubber lip seals
on the shafts. The worm shall be hardened alloy steel (ASTM A322, Grade
G41500 or G41400; or ASTM A148, Grade 105-85), with thread ground and
polished. Support worm-gear shaft at each end by ball or tapered roller
bearings. The reduction gearing shall run in a proper lubricant. The
handwheel diameter shall be no more than twice the radius of the gear
sector in contact with the worm. Worm-gear actuators shall be Limitorque
Model HBC, EIM Series W, or equal.

10. Design actuators on buried valves to produce the required torque on the
operating nut with a maximum input of 150 foot-pounds.

11. Valve actuators, handwheels, or levers shall open by turning
counterclockwise.

C. Extension Stems for Buried and Submerged Valve Actuators

1. Where the depth of the valve is such that its centerline is more than 4 feet
below grade, provide operating extension stems to bring the operating nut to
a point 6 inches below the surface of the ground and/or box cover. Where
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the valve is submerged, provide operating extension stems to bring the
operating nut to 6 inches above the water surface. Extension stems shall be
steel, solid core, and shall be complete with 2-inch-square operating nut.
The connections of the extension stems to the operating nuts and to the
valves shall withstand without damage a torque of 300 foot-pounds.

2. Extension stem diameters shall be as tabulated below:

Minimum Extension
Valve Size Stem Diameter
(inches) (inches)

2 3/4
3,4 718
6 1

8 11/8
10, 12 11/4
14 13/8
16, 18 11/2
20, 24, 30, 36 13/4
42,48, 54 2

D. Floor Stands, Extension Stems, and Extension Stem Support Brackets

1. When required by the installations, provide floor stands and extension stems
for operation of valves. Floor stands shall be of the nonrising stem,
indicating type, complete with steel extension stems, couplings,
handwheels, stem guide brackets, and special yoke attachments as required
by the valves and recommended and supplied by the stand manufacturer.
Floor stands shall be cast-iron base type: Clow, Figure F-5515; Bingham
and Taylor; Stockham; or equal. Handwheels shall turn counterclockwise to
open the valves.

2.  Provide Type 316 stainless steel anchor bolts.
3.  Provide steel extension stems.

4. Provide adjustable stem guide brackets for extension stems. The bracket
shall allow valve stems to be set over a range of 2 to 36 inches from walls.
Provide bushings drilled to accept up to 2-inch-diameter stems. Base, arm,
and clamp shall be Type 316 stainless steel. Bushing shall be bronze
(ASTM B584, Alloy C86400 or C83600). Bolts, nuts, screws, and washers
(including wall anchor bolts) shall be Type 316 stainless steel. Provide slots
in the bracket to accept 3/4-inch bolts for mounting the bracket to the wall.
Products: Trumbull Industries, Inc., Adjustable Stem Guide or equal.
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E. Bolts and Nuts for Flanged Valves

Bolts and nuts for flanged valves shall be as described in Section 400500.

F. Gaskets for Flanges

Gaskets for flanged end valves shall be as described in Section 400500.

G. Painting and Coating

1.

Coat metal valves located above ground or in vaults and structures in
accordance with Section 099000, System No. 10. Apply the specified prime
and intermediate and finish coat at the place of manufacture. Finish coat
shall match the color of the adjacent piping. Coat handwheels the same as
the valves.

Coat buried metal valves at the place of manufacture per Section 099000,
System No. 21.

Line the interior metal parts of metal valves 4 inches and larger, excluding
seating areas and bronze and stainless steel pieces, per Section 099000,
System No. 7. Apply lining at the place of manufacture.

Alternatively, line and coat valves with fusion-bonded epoxy per Section
099761.

Coat floor stands per Section 099000, System No. 10.

Test the valve interior linings and exterior coatings at the factory with a low-
voltage (22.5 to 80 volts, with approximately 80,000-ohm resistance) holiday
detector, using a sponge saturated with a 0.5% sodium chloride solution.
The lining shall be holiday free.

Measure the thickness of the valve interior linings per Section 099000.
Repair areas having insufficient film thickness per Section 099000.

H. Packing, O-Rings, and Gaskets

Unless otherwise stated in the detailed valve specifications, packing, O-rings, and
gaskets shall be one of the following nonasbestos materials:

1.

2.

3.

4.

Teflon.
Kevlar aramid fiber.

Acrylic or aramid fiber bound by nitrile. Products: Garlock "Bluegard,” Klinger
"Klingersil C4400," or equal.

Buna-N (nitrile).
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Rubber Seats

Rubber seats shall be made of a rubber compound that is resistant to free
chlorine and monochloramine concentrations up to 10 mg/L in the fluid conveyed.

J. Valves

1. Gate Valves:

a.

Ductile-Iron Resilient Wedge Gate Valves 4 Through 36 Inches
(AWWA C515):

Valves shall comply with AWWA C515 and the following. Valves shall
be of the bolted-bonnet type with nonrising stems. Valve stems shall
be Type 304 or 316 stainless steel or cast, forged, or rolled bronze.
Provide operating nut for buried valves. Provide handwheel for
exposed valves. Stem nuts shall be made of solid bronze. Bronze for
internal working parts, including stems, shall not contain more than 2%
aluminum or more than 7% zinc. Bronze shall conform to ASTM B62 or
ASTM B584 (Alloy C83600), except the stem bronze shall have a
minimum tensile strength of 60,000 psi, a minimum yield strength of
30,000 psi, and a minimum of 10% elongation in 2 inches (ASTM B584
or B763, Alloy C87600 or C99500). Body bolts shall be Type 316
stainless steel. End connections for shall as shown on drawings.

Provide reduction thrust bearings above the stem collar. Stuffing boxes
shall be O-ring seal type with two rings located in stem above thrust
collar. Each valve shall have a smooth unobstructed waterway free
from any sediment pockets.

Valves shall be lined and coated at the place of manufacture with
either fusion-bonded epoxy or heat-cured liquid epoxy. Minimum epoxy
thickness shall be 8 mils.

Manufacturers: Clow, AVK, American Flow Control, Waterous,
Kennedy, or equal.

2.  Butterfly Valves:

a.

Thrust Bearings for Butterfly Valves:

Provide thrust bearings to hold the valve disc in the center of the valve
seat. No bearings shall be mounted inside the valve body within the
waterway. Do not use thrust bearings in which a metal bearing surface
on the disc rubs in contact with an opposing metal surface on the
inside of the body.

Bronze Components in Butterfly Valves:
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Bronze components in contact with water shall comply with the
following requirements:

Constituent Content
Zinc 7% maximum
Aluminum 2% maximum
Lead 8% maximum
Copper + Nickel + Silicon 83% minimum

Port Sizes for Butterfly Valves:

For valves 24 inches and smaller, the actual port diameter shall be at
least 93% of the nominal valve size. For valves larger than 24 inches,
the port diameter shall not be more than 1.25 inches smaller than the
nominal valve size. The dimension of the port diameter shall be the
clear waterway diameter plus the thickness of the rubber seat.

Corrosion-Resistant Materials in Butterfly Valves:

Where AWWA C504 requires “corrosion resistant” material, such
material shall be one of the following:

(2) Bronze as described above.

(2) Type 304 or 316 stainless steel.
(3) Monel (UNS N04400).

4) Synthetic nonmetallic material.
Seating Surfaces in Butterfly Valves:

Seating surfaces shall be stainless steel or nickel-copper per AWWA
C504 or nickel-chromium alloy containing a minimum of 72% nickel
and a minimum of 14% chromium.

Factory Leakage Testing:

Perform factory leakage tests per AWWA C504 on both sides of the
seat.

Flanged, Rubber-Seated Butterfly Valves 4 Through 72 Inches, Class
1508B:

Butterfly valves shall be short body, flanged type for exposed valves
and valves in vaults or structures, and either flanged or mechanical
joint for buried valves. Valve shall conform to AWWA C504, Class
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150B. Minimum working differential pressure across the valve disc
shall be 150 psi. Flanged ends shall be Class 125, ASME B16.1. Valve
shafts shall be stub shaft or one-piece units extending completely
through the valve disc. Materials of construction shall be as follows:

Component Material Specification
Body Cast iron AWWA C504
Exposed body cap Stainless steel ASTM A276, Type 304
screws and bolts
and nuts
Discs Cast iron, or AWWA C504

ductile iron

Shafts, disc Stainless steel ASTM A276, Type 304
fasteners, seat
retention segments,
and seat fastening
devices
Seat material Buna-N --

Where the rubber seat is applied to the disc, it shall be bonded to a
stainless steel seat retaining ring which is clamped to the disc by Type
304 or 316 stainless steel screw fasteners or secured to a stainless
steel seat by a combination of cap screws, a serrated disc retaining
ring, and molded shoulders in the seat mating with machined registers
in the disc. Valves shall be Pratt, DeZurik Series BAW, or equal.

PART 3 - EXECUTION
A. Joints

1. Bolt holes of flanged valves shall straddle the horizontal and vertical
centerlines of the pipe run to which the valves are attached. Clean flanges
by wire brushing before installing flanged valves. Clean flange bolts and
nuts by wire brushing, lubricate threads with oil and graphite, and tighten
nuts uniformly and progressively. If flanges leak under pressure testing,
loosen or remove the nuts and bolts, reseat or replace the gasket, reinstall
or retighten the bolts and nuts, and retest the joints. Joints shall be
watertight.

2. Clean threaded joints by wire brushing or swabbing. Apply Teflon joint
compound or Teflon tape to pipe threads before installing threaded valves.
Joints shall be watertight.
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3. Install lug-type valves with separate hex head machine bolts at each bolt
hole and each flange (two bolts per valve bolt hole).

B. Installing Exposed Valves

1. Unless otherwise indicated in the drawings, install valves in horizontal runs
of pipe having centerline elevations 4 feet 6 inches or less above the floor
with their operating stems vertical. Install valves in horizontal runs of pipe
having centerline elevations between 4 feet 6 inches and 6 feet 9 inches
above the floor with their operating stems horizontal.

2. Install valves on vertical runs of pipe that are next to walls with their stems
horizontal, away from the wall. Valves on vertical runs of pipe that are not
located next to walls shall be installed with their stems horizontal, oriented to
facilitate valve operation.

C. Installing Buried Valves

1. Connect the valve, coat the flanges, apply tape wrapping or polyethylene
encasement, and place and compact the backfill to the height of the valve
stem.

2.  Place block pads under the extension pipe to maintain the valve box vertical
during backfiling and repaving and to prevent the extension pipe from
contacting the valve bonnet.

3.  Mount the upper slip pipe of the extension in midposition and secure with
backfill around the extension pipe. Pour the concrete ring allowing a
depression so the valve box cap will be flush with the pavement surface.

4. In streets without concrete curbs and in open areas, install the valve box as
for a paved area with concrete curb except include a marker post. Cut the
marker post from 4-inch by 4-inch dense structural grade Douglas fir No. 2
surfaced on four sides to a length of 5 feet. Chamfer the top. Set the post in
concrete, 2 feet into the ground, away from traffic, and to the side of the
pipeline. Coat with a seal and finish coat of white alkyd exterior paint. On the
side facing the valve, letter in black the word "VALVE" and the distance in
feet from the marker post to the valve box cap.

D. Field Coating Buried Valves

1. Coat flanges of buried valves and the flanges of the adjacent piping, and the
bolts and nuts of flanges and mechanical joints, per Section 099000, System
No. 24.

2. Wrap buried metal valves with polyethylene sheet per Section 099754.
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E. Installing Extension Stem Guide Brackets

Install at 6- to 8-foot centers. Provide at least two support brackets for stems
longer than 10 feet, with one support near the bottom of the stem and one near
the top.

F. Mounting Gear Actuators

The valve manufacturer shall select and mount the gear actuator and accessories
on each valve and stroke the valve from fully open to fully closed prior to
shipment.

G. Field Installation of Gear Actuator

Provide the actuator manufacturer's recommended lubricating oil in each actuator
before commencing the field testing.

H. Valve Leakage Testing

Test valves for leakage at the same time that the connecting pipelines are tested.
See Section 400515 for pressure testing requirements. Protect or isolate any
parts of valves, actuators, or control and instrumentation systems whose pressure
rating is less than the pressure test. Valves shall show zero leakage. Repair or
replace any leaking valves and retest.

Valve Field Testing

1. Operate manual valves through three full cycles of opening and closing.
Valves shall operate from full open to full close without sticking or binding.
Do not backfill buried valves until after verifying that valves operate from full
open to full closed. If valves stick or bind, or do not operate from full open to
full closed, repair or replace the valve and repeat the tests.

2.  Gear actuators shall operate valves from full open to full close through three
cycles without binding or sticking. The pull required to operate handwheel-
or chainwheel-operated valves shall not exceed 80 pounds. The torque
required to operate valves having 2-inch AWWA nuts shall not exceed 150
ft-Ibs. If actuators stick or bind or if pulling forces and torques exceed the
values stated previously, repair or replace the actuators and repeat the
tests. Operators shall be fully Ilubricated in accordance with the
manufacturer's recommendations prior to operating.

END OF SECTION
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SECTION 400560 COMBINATION AIR-RELEASE VALVES

PART 1 - GENERAL

A. Description

1.

This section includes materials and installation of combination air-release
valves for water service.

B. Related Work Specified Elsewhere

1.
2.
3.
4.

Painting and Coating: 099000.
General Piping Requirements: 400500.
Pressure Testing of Piping: 400515.

Manual Valves: 400520.

C. Submittals

1.

Submit shop drawings in accordance with the General Conditions and
Section 013300.

Submit manufacturer's catalog data and detail drawings showing all valve
parts and described by material of construction, specification (such as AlSI,
ASTM, SAE, or CDA), and grade or type. Show linings and coatings.

PART 2 - MATERIALS

A. Bolts, Nuts, and Gaskets for Flanged Valves

See Section 400500 and specification for the pipe to which the valve is attached.

B. Valve Design and Operation

1.

Valve design shall comply with AWWA C512, except as modified herein.
Class 150 valves shall have a maximum working pressure of at least 150

psi.

Combination air valves 3 inches and smaller shall have a float with lever arm
to actuate a poppet valve. A needle shall be attached to the float arm. The
poppet valve shall serve to admit large quantities of air when the pipeline
drains. The needle shall serve to release small quantities of air as the
pipeline fills or as air accumulates in the pipeline.
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3. Combination air valves 4 inches and larger for water service shall consist of
an air and vacuum valve with an air-release valve attached to it or integral
with it. Connect the attached air-release valve to the air and vacuum valve
with standard weight steel piping (ASME B36.10) and an isolation gate
valve.

C. Materials of Construction

1. Materials of construction shall be as follows:

Item Material Specification
Body and cover Cast iron ASTM A48, Class 35; or
ASTM A126, Class B
Float, lever or Stainless steel AISI Type 304
linkage, air-release
mechanism,

poppet, guide rod,
guide bushings,
fasteners, other
internal metal parts

Plugs Bronze See paragraph 5 below
Seat, plunger, Buna-N -
needle

2. Bronze shall have the following chemical characteristics:

Constituent Content
Zinc 7% maximum
Aluminum 2% maximum
Lead 8% maximum
Copper + Nickel + Silicon 83% minimum

3. Rubber seats shall be made of a rubber compound that is resistant to free
chlorine and monochloramine concentrations up to 10 mg/L in the fluid
conveyed.

4. Body and cover bolts, nuts, and cap screws shall be carbon steel, ASTM
A307.

D. Valve End Connections

1. Valves 2 inches and smaller shall have threaded ends. Valves 3 inches and
larger shall have flanged ends.
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2. Flanges for Class 150 valves shall comply with ASME B16.1, Class 125.
Threaded ends shall comply with ASME B1.20.1.

E. Valves

1. Combination Air Valves, 1 Through 3 Inches, Class 300: Valves shall have a
maximum working pressure of 300 psi. Valves shall be APCO 143C, 145C,
or 147C; Crispin UL10, UL20, or UL30; or equal.

2.  Combination Air Valves, 4 through 8 Inches, Class 150: Provide steel hood
above the top cover and orifice. Minimum orifice size for the air-release
valve shall be 3/16 inch. Combination air-release valves shall be APCO
150/200 Series, Crispin AL/PL series, or equal.

PART 3 - EXECUTION

A. Lining and Coating

1. Coat cast-iron valves per Section 099000, System No. 10. Apply the
specified prime, intermediate and finish coats at the place of manufacture.
Finish coat shall match the color of the adjacent piping.

2. Coat interior surfaces of cast-iron valves at the place of manufacture per
Section 099000, System No. 7. Do not coat seating areas and plastic,
bronze, stainless steel, or other high alloy parts.

B. Installation

1. Clean flanges by wire brushing before installing flanged valves. Clean flange
bolts and nuts by wire brushing, lubricate threads with oil and graphite, and
tighten nuts uniformly and progressively. If flanges leak under pressure
testing, loosen or remove the nuts and bolts, reseat or replace the gasket,
reinstall or retighten the bolts and nuts, and retest the joints. Joints shall be
watertight.

2. Clean threaded joints by wire brushing or swabbing. Apply Teflon® joint
compound or Teflon® tape to pipe threads before installing threaded valves.
Joints shall be watertight.

C. Valve Pressure Testing

Test valves at the same time that the connecting pipelines are pressure tested.
See Section 400515 for pressure testing requirements. Protect or isolate any
parts of valves, operators, or control and instrumentation systems whose pressure
rating is less than the test pressure.

END OF SECTION

Waterline Intertie Project — BP3
COMBINATION AIR-RELEASE VALVES 400560-3
60061295 - 29 Jul 2010






SECTION 400570 GLOBE PATTERN CONTROL VALVES (AWWA C530)

PART 1 - GENERAL

A.

Description

This section includes materials and installation of a globe pattern diaphragm-
actuated control valve acting as a flow control valve.

Related Work Specified Elsewhere

1. Painting and Coating: 099000.

2.  Fusion-Bonded Epoxy Linings and Coatings: 099761.

3.  Pressure Testing of Piping: 400515.

4.  Manual, Check, and Process Valves: 400520.

Submittals

1. Submit shop drawings in accordance with the General Conditions and
Section 013300.

2. Submit dimensional drawings for each size and type of valve provided.

3. Provide listing of materials of construction, with ASTM reference and grade.
Show valve lining and paint primer coating with coating manufacturer and
coating system number or designation.

4.  Submit electrical drawings, showing wire and terminal connections, for
valves that are electrically controlled and for associated electronic sensors
and equipment.

5.  Submit manufacturer's recommended maximum operating pressure and

maximum recommended flow.

Manufacturers' Services

Provide equipment manufacturers' services at the jobsite for the minimum labor
days listed below, travel time excluded:

One labor day to check the installation and advise during start-up, testing,
and adjustment of the valves and instruct the Owner's personnel in the
operation and maintenance of the valves.
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PART 2 - MATERIALS

A. Manufacturers

1. Diaphragm-actuated control valves shall be manufactured by Cla-Val
Company, Newport Beach, California; Bermad, Anaheim, California; Watts
Automatic Control Valve, Houston, Texas; or equal.

B. Valve Design--Diaphragm Actuated

1. Valves shall be hydraulically actuated diaphragm type complying with
AWWA C530 except as modified herein. The body shall contain a
removable seat insert. A resilient rubber disc shall form a drip-tight seal with
the valve seat when pressure is applied above the diaphragm. The
diaphragm assembly shall form a sealed chamber in the upper portion of the
valve, separating operating pressure from line pressure.

2. All major components of the pilot control system shall be manufactured by
the same company that manufactures the main valve. The main valve
diaphragm shall either be vulcanized at the stem hole to ensure against
wicking of the product within the diaphragm or the diaphragm shall utilize an
FDA-approved nonwicking material and an elastomeric insert seal at the
stem hole. The diaphragm shall not be used as a seating surface.

3. Provide guides at both ends of the stem or provide a center-guided stem.
For design utilizing guides at both ends of the stem, provide a bearing in the
valve cover and an integral bearing in the valve seat. Provide valve position
indicator. Repairs and modifications other than the replacement of the main
valve body shall be possible without removing the main valve from the line.

C. Materials of Construction--Diaphragm-Actuated Valves

1. Materials of construction for Class 125 and Class 250 valves larger than 1
inch in size shall be as follows:

Item Material

Main valve body and cover Ductile iron, ASTM A536, Grade 65-
45-12

Main valve trim, seat, disc guide, Type 303 stainless steel, ASTM

and cover bearings A276, A 351, or A 743

Diaphragm washer and disc Type 303 stainless steel

retainer

Pilot control system Bronze per paragraph 3 below with
Type 303 stainless steel trim

Piping and tubing Copper (ASTM B75 and B88)
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Item

Material

Stem sleeves

Delrin

Elastomers

Buna-N

Cover screws, caps, and nuts and
bolts

Type 316 stainless steel

2. Bronze in contact with water shall have the following chemical
characteristics:

Constituent Content
Zinc 7% maximum
Aluminum 2% maximum
Lead 8% maximum
Copper + Nickel + Silicon 83% minimum

D. Valve End Connections

1. Flanges for ductile-iron valves shall be ductile iron, same grade as the valve.
Class 150 flanges shall comply with ASME B16.42, Class 150. Flanges shall
be flat face.

2. Threaded ends shall comply with ASME B1.20.1.
3. Do not provide raised-face mating flanges on the connecting piping.

E. Limit Switches

Limit switches shall be double pole, double throw in a NEMA 4 enclosure. Voltage
shall be 120 volts, 60 hertz, a-c.

F. Valves
1. Type 1315--Electrically Controlled Flow Control Valves, Class 150:

a. The electronic flow control valve shall consist of a piston or diaphragm
valve with a dual solenoid pilot system and a positioning transmitter for
signal feedback. Control shall be by an electronic control system that
continuously compares system conditions to the programmed set
point, electronic control system shall be Cla-Val 131VC or equal.

b. Equip the control valve with a dual solenoid pilot system. The
solenoids shall respond to valve control commands from the electronic
valve controller and, using system pressure, move the stem to the
desired position. The dual solenoid pilot system shall function as
follows:
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(2) The solenoid used to close the main valve shall be a normally
closed solenoid. When the solenoid is energized, the main
valve shall close.

(2) The solenoid used to open the main valve shall be a normally
closed solenoid. When the solenoid is energized, the main
valve shall open.

c.  Solenoids shall operate with 120-volt a-c. Solenoid arrangement shall
be Cla-Val 131 electronic control system, or equal. The valve shall also
be equipped with limit switches to provide electrical indication of open
and closed position, rated for 120-volt a-c, 5 amperes. Provide ball
valves to bypass the two solenoid valves in order to facilitate manual
control of main valve. Provide isolation valves for each pilot system.

d. The solid-state valve position transmitter shall operate by a
potentiometer connected to the stem of the main valve. Transmitter
shall operate with120-volt a-c supply. Provide NEMA 4 enclosure
containing the position transmitter electronics to communicate valve
position to the electronic flow controller via a 4- to 20-mA signal, Cla-
Val Model X117C or equal.

e. The valve and position transmitter when connected to the electronic
flow controller, flowmeter, and corresponding flow signal transmitter
shall provide a complete flow control loop (see instrumentation
drawings.)

f. Valve shall be Cla-Val Hytrol 100, Ross Model 42WR, Watts 113-40, or
equal.

G. Bolts and Nuts for Flanged Valves

1. Bolts and nuts for flanged valves shall be as specified for the piping to which
the valves are connected.

2. Provide washers for each nut. Washers shall be of the same material as the
nuts.

H. Gaskets for Flanges

Gaskets for flanged end valves shall be as specified for the piping to which the
valve is connected.

Spare Parts

1. Provide the following spare parts for each valve:
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2.

Quantity Description

1 Diaphragm, disc, and spacer washer set (for
diaphragm-actuated valves).

1 Strainer.

2 Isolation valves for each valve pilot system.

1 Solenoid control valve for each solenoid-
controlled valve.

1 Limit switch for each valve having a limit
switch assembly.

1 Throttling valve for opening/closing speed
control.

1 Rebuild kit.

Pack spare parts in a wooden box and label with parts description and
vendor name, address, and telephone number.

PART 3 - EXECUTION

A. Shipment and Storage

1.

Ship and deliver valves in accordance with AWWA C530, Section 6 and as
follows.

Provide flanged openings with metal closures at least 3/16-inch thick, with
elastomer gaskets and at least four full-diameter bolts. Install closures at the
place of valve manufacture prior to shipping. For studded openings, use all
the nuts needed for the intended service to secure closures.

Provide threaded openings with steel caps or solid-shank steel plugs. Do not
use nonmetallic (such as plastic) plugs or caps. Install caps or plugs at the
place of valve manufacture prior to shipping.

Inspect valves on receipt for damage in shipment and conformance with
guantity and description on the shipping notice and order. Unload valves
carefully to the ground without dropping. Use forklifts or slings under skids.
Do not lift valves with slings or chain around valve bonnet, pilot housing, or
through waterway. Lift valves with eyebolts or rods through flange holes or
chain hooks at ends of valve parts.

Protect the valve and pilot system from weather and the accumulation of
dirt, rocks, and debris. Also, see the manufacturer's specific storage
instructions.
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6. Make sure flange faces, joint sealing surfaces, body seats, and disc seats
are clean. Check the bolting attaching the bonnet or pilot housing to the
valve for loosening in transit and handling. If loose, tighten firmly.

7. If the valves and associated actuators are stored or installed outside or in
areas subject to temperatures below 40°F or are exposed to the weather
prior to permanent installation, provide the manufacturer's recommended
procedures for extended storage. Inspect electrical contacts before start-up.

B. Lining and Coating

1. Coat exteriors of valves in accordance with Section 099000, System No. 10.
Apply the specified prime, intermediate, and finish coats at the place of
manufacture. Finish coat shall match the color of the adjacent piping.

2. Line interiors of valves per Section 099000, System No. 7 or with 12 mils of
fusion-bonded epoxy per Section 099761.

3. Do not coat seating areas and bronze or stainless steel pieces.

C. Valve Service Conditions

1. Valve service conditions shall be as shown below:

Maximum flow 5,800 gpm
Minimum flow 400 gpm
Maximum upstream pressure 150 psi
Minimum upstream pressure 60 psi
Minimum downstream pressure 60 psi

D. Valve Installation

1. Remove covers over flanged openings and plugs from threaded openings,
after valves have been lifted off the truck and placed at the point to which it
will be connected to the adjacent piping.

2. Bolt holes of flanged valves shall straddle the horizontal and vertical
centerlines of the pipe run to which the valves are attached. Clean flanges
by wire brushing before installing flanged valves. Clean flange bolts and
nuts by wire brushing, lubricate threads as specified in the piping
specifications, and tighten nuts uniformly and progressively. If flanges leak
under pressure testing, loosen or remove the nuts and bolts, reseat or
replace the gasket, reinstall or retighten the bolts and nuts, and retest the
joints. Joints shall be watertight.
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3. Clean threaded joints by wire brushing or swabbing. Apply Teflon® joint
compound or Teflon® tape to pipe threads before installing threaded valves.
Joints shall be watertight.

4. Handle valves carefully when positioning, avoiding contact or impact with
other equipment or vault or building walls.

5. Clean valve interiors and adjacent piping of foreign material prior to making
up valve to pipe joint connection. Prepare pipe ends and install valves in
accordance with the pipe manufacturer’s instructions for the joint used. Do
not deflect pipe-valve joint. Do not use a valve as a jack to pull pipe into
alignment. The installation procedure shall not result in bending of the
valve/pipe connection with pipe loading.

6. Prior to assembly, coat threaded portions of stainless steel bolts and nuts
with lubricant.

E. Valve Pressure Testing

Test valves at the same time that the connecting pipelines are pressure tested.
See Section 400515 for pressure testing requirements. Protect or isolate any
parts of valves, operators, or control and instrumentation systems whose pressure
rating is less than the test pressure.

END OF SECTION
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SECTION 400722 FLEXIBLE PIPE COUPLINGS

PART 1 - GENERAL

A. Description

This section includes materials and installation of flexible gasketed sleeve-type
compression pipe couplings for ductile-iron pipe; flexible expansion joints; and
couplings for connecting different pipe materials.

B. Related Work Specified Elsewhere

1.
2.

5.
6.

Painting and Coating: 099000.

Cold-Applied Wax Tape Coating: 099752.

Polyethylene Sheet Encasement (AWWA C105): 099754.
Fusion-Bonded Epoxy Linings and Coatings: 099761.
General Piping Requirements: 400500.

Pressure Testing of Piping: 400515.

C. Submittals

1.

Submit shop drawings in accordance with the General Conditions and
Section 013300.

Submit manufacturer's catalog data on flexible pipe couplings and joints.
Show manufacturer's model or figure number for each type of coupling or
joint for each type of pipe material for which couplings and joints are used.
Show coatings.

Submit manufacturer's recommended torques to which the coupling bolts
shall be tightened for the flexible gasketed sleeve-type compression pipe
couplings.

Show materials of construction by ASTM reference and grade. Show
dimensions.

Show number, size, and material of construction of tie rods and lugs for
each thrust harness on the project.
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PART 2 - MATERIALS

A.

Coupling System Design and Component Unit Responsibility

The coupling manufacturer shall furnish the gaskets, bolts, nuts, glands, end
rings, and hardware for pipe couplings of all types and shall design these
components as an integral system. Design the gaskets for the coupling and
appropriately size to provide a watertight seal at the design pressure and
temperature. Ship gaskets, bolts, nuts, glands, end rings, and hardware for pipe
couplings with the pipe coupling and clearly label indicating the origin of the
material, including place and date of manufacture. Package the manufacturer's
printed installation instructions with each pipe coupling.

Ductile-lron Flexible Pipe Couplings

1. Couplings shall have center sleeves and end rings made of ductile iron
conforming to AWWA C219, Section 4.

2.  Sleeve bolts shall be Type 316 stainless steel per AWWA C219, Section 4.

Joint Harnesses

1. Tie bolts or studs shall be as shown in the following table. Bolt or stud
material shall conform to ASTM A193, Grade B7. Nuts shall conform to
ASTM A194, Grade 2H. Lug material shall conform to ASTM A36, ASTM
A283, Grade B, C, or D, or ASTM A285, Grade C. Lug dimensions for steel
pipe shall be as shown in AWWA Manual M11 (2004 edition), Figure 13-20,
using the number and size of lugs as tabulated below.

TIE BOLTS OR STUD REQUIREMENTS FOR FLEXIBLE PIPE COUPLINGS FOR DUCTILE

IRON PIPE
Tie Bolt or Stud Minimum Requirements
150 psi® 300 psi® Pipe
Nominal Pipe

Size No. Bolts or Size Ear® No. Bolts or Size Ear®
(inches) Studs (inch) Type Studs (inch) Type

4 2 5/8 A 2 5/8 A

8 2 5/8 A 2 5/8 A

12 2 5/8 A 4 5/8 A

16 4 5/8 A 5 3/4 B

18 4 3/4 B 8 3/4 B

24 5 718 B 8 718 B

(1) Use ASME B16.1 Class 125 flanges.
(2) Use ASME B16.1 Class 250 flanges.

(3) Ear type as shown in the detail on the last page of Section 400722.
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2. Select number and size of bolts based on the test pressure shown in
Section 400515. Stagger bolts equally around pipe circumference. Where
odd number is tabulated, place odd bolt at top. For test pressures less than
or equal to 150 psi, use the 150-psi design in the table above. For test
pressures between 150 and 300 psi, use the 300-psi design in the table
above.

3. Provide washer for each nut. Washer material shall be the same as the nuts.
Minimum washer thickness shall be 1/8 inch.

D. Flexible Pipe Couplings for Plain-End Ductile-Iron Pipe

1. Couplings for pipe 12 inches and smaller shall be cast iron, Dresser Style
253 or 253 long sleeve, Smith-Blair Type 441, Baker Series 228, or equal.

2.  Couplings for pipe larger than 12 inches shall be cast iron or steel, Dresser
Style 38 or 253, Smith-Blair Style 411, Baker Series 228, or equal.

E. Transition Couplings

Couplings for connecting different pipes having different outside diameters shall
be steel: Dresser Style 62 or 162, Smith-Blair Series 413, Baker Series 212 or
220, or equal. Couplings shall have an internal full circumference ring pipe stop at
the midpoint of the coupling. Inside diameter of coupling pipe stop shall equal
inside diameter of smaller diameter pipe.

F. Flanged Coupling Adapters for Cast- and Ductile-lron Pipe

1. Adapters for cast- and ductile-iron pipe 12 inches and smaller shall be cast
iron: Dresser Style 127, Smith-Blair Series 912, or equal.

2. Adapters for cast- and ductile-iron pipe larger than 12 inches shall be steel:
Dresser Style 128, Smith-Blair Type 913, or equal.

3. Flange ends shall match the flange of the connecting pipe; see detail piping
specifications.

G. Dismantling Joints

1. The dismantling joint shall consist of a flanged steel spigot piece, a flanged
sleeve, and a follower ring containing a gasket through which the spigot
piece slides into the sleeve. The joint shall accommodate up to 2 inches of
longitudinal movement. The longitudinal adjustability shall be provided by a
telescopic action of a flanged spigot and associated sleeve, which inserts
into the spigot. A system of tie bolts or rods shall connect the end flange on
the sleeve to the end flange on the spigot piece. Provide washers and nuts
on the tie bolts on both sides of the sleeve and flange and the spigot end
flange to allow for adjustment of the extension length for the sleeve.
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The minimum design pressure shall be the same as the adjacent piping.
Design stresses shall not exceed 40% of the yield strength of the materials.
Minimum factory test pressure shall be 150% of the design pressure.

The gasket shall be compressed by a separate bolting and gland system,
independent of the tie bolts. Gasket shall be EPDM.

Dismantling joints shall have a spigot piece made of steel conforming to
ASTM A36, A53 (Type E or S), or A283, Grade C having a minimum yield
strength of 30,000 psi and a flange adapter and follower ring made of ductile
iron conforming to ASTM A536, Grade 65-45-12.

Sleeve and follower ring bolts shall have a minimum vyield strength of
105,000 psi, a minimum tensile strength of 125,000 psi, and shall conform to
ASTM A193, Grade B7.

Steel flanges and gasket follower rings shall be cast, forged, or hot rolled in
one piece. Do not use flanges or rings fabricated from two or more shapes.
Flanges shall conform to ANSI Classes 125 and 150.

Wall thickness of spigot piece and sleeve shall be at least that specified for
the size of pipe in which the coupling is to be used.

Manufacturers: Romac Industries Style DJ400, DJ405, or equal.

PART 3 - EXECUTION

A. Shipment and Storage of Flexible Pipe Couplings and Dismantling Joints

1.

Inspect on receipt for damage in shipment and conformance with quantity
and description on the shipping notice and order. Unload carefully to the
ground without dropping. Do not load or unload by inserting forklift tines or
lifting chains inside the waterway. Use nonmetallic slings, padded chains, or
padded forklift tines to lift items. Lift with eyebolts or rods through flange
holes or chain hooks at ends.

2. Protect from weather and the accumulation of dirt, rocks, and debris. Do not
expose rubber seats to sunlight or ozone for more than 30 days. Also, see
the manufacturer’s specific storage instructions.

3. Make sure flange faces, joint sealing surfaces, body seats, and disc seats
are clean.

B. Installation of Flexible Pipe Couplings and Dismantling Joints
1. Clean all, scale, rust, and dirt from pipe ends. Clean gaskets in flexible pipe

couplings before installing.
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2. Do not spring flanges or ends of connecting piping into position. Separately
work connecting piping system into position to bring the piping flanges or
ends into alignment with the matching coupling flanges or joints. Do not
move couplings to achieve piping alignment.

3.  Line up pipe flange bolt holes with coupling or joint flange bolt holes within
1/16 inch maximum offset from the center of the bolt hole to permit insertion
of bolts without applying any external force to the piping.

4. Flange face separation shall be within the gasket spacing £1/16 inch. Use
only one gasket per flanged connection.

5.  Lubricate bolt threads with graphite and oil prior to installation.

6. Thoroughly clean contact surfaces of gaskets and pipe ends of flexible pipe
couplings just prior to assembly for a distance equal to center-sleeve length
plus 2 inches. Install flexible pipe couplings such that the center sleeves are
centered over the gap between the ends of the pipes being joined. Install
centerline gaps per AWWA C219, Table 5 unless otherwise indicated. Install
harnessed flexible pipe couplings in straight-run piping such that 50% of the
total travel of the center sleeve or permissible centerline gap is available for
expansion and 50% of the travel is available for contraction. In assembling
the bolted or studded harnesses of flexible pipe couplings, tighten the nuts
gradually and equally at diametrically opposite sides until snug. Do not
misalign the harness bolts or studs. Tighten such that bolts or studs carry
equal loads. Do not use wrenches or power fastening tools to tighten the
nuts.

C. Painting and Coating

1. Coat buried flexible pipe couplings (including joint harness assemblies),
transition couplings, segmented sleeve couplings, and flanged coupling
adapters per Section 099000, System No. 21. Coat buried bolt threads, tie
bolt threads, and nuts per Section 099000, System No. 24. Then wrap the
couplings with cold-applied wax tape per Section 099752 and with
polyethylene wrap per Section 099754.

2.  Coat flexible pipe couplings (including joint harness assemblies), transition
couplings, segmented sleeve couplings, and flanged coupling adapters
located indoors, in vaults and structures, and above ground with the same
coating system as specified for the adjacent pipe. If the adjacent pipe is not
coated, coat couplings per Section 099000, System No. 10. Apply prime
coat at factory.

3. Line flexible pipe couplings and segmented sleeve couplings per Section
099000, System No. 7.
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4.  Alternatively, line and coat flexible pipe couplings and segmented sleeve
couplings with fusion-bonded epoxy per Section 099761.

D. Hydrostatic Testing

Hydrostatically test flexible pipe couplings, expansion joints, segmented sleeve
couplings, and expansion compensators in place with the pipe being tested. Test
in accordance with Section 400515.
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SECTION 402040 DUCTILE-IRON PIPE

PART 1 - GENERAL

A. Description

This section describes materials, testing, and installation of ductile-iron pipe and
fittings for potable water transmission.

B. Related Work Specified Elsewhere

1.

W

6.

7.

Cold-Applied Wax Tape Coating: 099752.
Polyethylene Sheet Encasement: 099754.
Fusion-Bonded Epoxy Linings and Coatings: 099761.
Trenching, Backfilling, and Compacting: 312316.
General Pressurized Piping Requirements: 400500.
Pressure Testing of Piping: 400515.

Flexible Couplings: 400722.

C. Submittals

1.

Submit shop drawings in accordance with the General Conditions and
Section 013300.

Provide an affidavit of compliance with standards referenced in this
specification, e.g., AWWA C151. Submit copy of report of pressure tests for
qualifying the designs of all sizes and types of AWWA C153 fittings that are
being used in the project. The pressure test shall demonstrate that the
minimum safety factor described in AWWA C153, Section 5.5 is met.

Provide the following information:

a.  Mortar lining thickness.

b.  Wall thickness.

c. Material test data for this project.

d. Show deflections at push-on and mechanical joints.

e.  Submit joint and fitting details and manufacturer’s data sheets.
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4.  Submit calculations and test data proving that the proposed restrained joint
arrangement can transmit the required forces with a minimum safety factor
of 1.5.

5.  Submit certificate that cement for mortar lining complies with ASTM C 150,
designating type.

6. Submit test report on physical properties of rubber compound used in the
gaskets.

7.  Submit copies of delivery slips for all materials specified in this section.

PART 2 - MATERIALS

A. Pipe

Pipe shall be cast ductile (nodular) iron, conforming to AWWA C151. Provide pipe
in nominal 18- or 20-foot laying lengths.

B. Wall Thickness/Pressure Class

1. Minimum wall thickness for pipe having push-on joints, mechanical joints,
restrained joints, or plain ends shall be Pressure Class 250.

2. Push-on, mechanical joint, restrained joint, and flanged fittings 24 inches
and smaller shall conform to AWWA C110 with a minimum pressure rating
of 250 psi.

3. Minimum pipe wall thickness required for tapped outlets shall be in
accordance with Table A.1 of AWWA C151 for four full threads. Reducing
tee fittings are required for outlets larger than 2 inches nominal.

C. Pipe Marking

Plainly mark each length of straight pipe and each fitting at the bell end to identify
the design pressure class, the ductile-iron wall thickness, and the date of
manufacture. Mark the spigot end of restrained joint pipe to show clearly the
required depth of insertion into the bell.

D. Design Criteria

1. Obtain the following information from the drawings:
a. Elevation of the pipe centerline and of the completed ground.
b.  Alignment of the pipeline.

c. Nominal pipe size.
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d. Design internal pressure class.

e. Joint types(s).

E. Fittings

1.

Push-on, mechanical joint, restrained joint, and flanged fittings 24 inches
and smaller shall conform to AWWA C110 with a minimum pressure rating
of 250 psi. Material shall be ductile iron.

F. Flanges

1.

2.

Flanges shall be solid back, Class 125 per AWWA C115 with a pressure
rating of 250 psi. Material shall be ductile iron.

Flanges shall be flat faced.

G. Pipe Lining--Cement Mortar

1.

Line pipe interior and fittings with cement-mortar per AWWA C104. Lining
thickness shall be the double thickness listed in AWWA C104, Section 4.7.
Cement for lining material shall conform to ASTM C 150, Type Il, for water
service.

Maintain a moist environment inside the lined pipe and fittings by sealing the
ends with polyethylene sheet.

Loose areas of cement-mortar lining are not acceptable. Remove and
reconstruct lining in areas where quality is defective, such as sand pockets,
voids over sanded areas, blisters, drummy areas, cracked areas, and thin
spots. Longitudinal cracks in excess of 1/32 inch in width or where crack
extends to metal shall be repaired with epoxy. Repair all cracks larger than
1/16 inch with epoxy.

H. Gaskets for Mechanical, Push-On, and Restrained Joints

Synthetic or natural rubber in accordance with AWWA C111.

Gaskets for Flanges

See Section 400500.

J. Joints

1.

2.

Joints in aboveground or submerged piping or piping located in vaults and
structures shall be flanged.

Joints in buried piping shall be of the push-on or mechanical-joint type per
AWWA C111 except where flanged joints are required to connect to valves
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or other equipment. Provide restrained joints to the limits shown in the
drawings. Provide unrestrained buried joints except where restrained joints
are specifically shown in the drawings.

3. Joints for piping shall be rated at 350 psi working pressure.

4. Restrained joints for piping shall be American Cast Iron Pipe "Lok-Ring" or
"Flex-Ring,"” U.S. Pipe "TR-Flex," or equal. All weldments for restrained
joints shall be tested by the liquid penetrant method per ASTM E 165.
Restrained joints for field closures shall be “mega-lug” by EBAA Iron (See
Paragraph K below)

5.  Where thrust restraint is called for in the drawings, provide pipe with
restrained joints capable of transmitting 1.5 times the thrust, as calculated
by the following equation:

T=1.5%*(0.785 * P * D?)

where:
P = Pressure class of pipe in psi.
D = Outside diameter of pipe in inches.
T = Thrustin pounds.
K. Mechanical Joint Restraint System Using Follower Ring and Wedges

The restraining mechanism shall consist of a follower gland having a seal gasket
and individually actuated wedges that increase their resistance to pullout as
pressure or external forces increase. The system manufacturer shall provide all
the components (follower ring, wedges, and gaskets) for the restraining device.
The device shall be capable of full mechanical joint deflection during assembly,
and the flexibility of the joint shall be maintained after burial. The joint restraint
ring and its wedging components shall be constructed of ductile iron conforming
to ASTM A 536, Grade 60-42-10. The wedges shall be ductile iron, heat-treated to
a minimum hardness of 370 BHN. Dimensions of the gland shall be such that it
can be used with mechanical joint bells conforming to AWWA C111 and AWWA
C153. The design shall use torque limiting twist-off nuts to provide actuation of the
restraining wedges. Minimum rated pressure shall be 250 psi. Products: Megalug
Series 1100 as manufactured by EBAA Iron, Inc., or equal.

L. Ductile-Iron Pipe Weldments

1. All welding to ductile-iron pipe, such as for bosses, joint restraint, and joint
bond cables, shall be done at the place of manufacture of the pipe. Perform
welding by skilled welders experienced in the method and materials to be
used. Welders shall be qualified under the standard qualification procedures
of the ASME Boiler and Pressure Vessel Code, Section IX, Welding
Qualifications.
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Welds shall be of uniform composition, neat, smooth, full strength, and
ductile. Completely grind out porosity and cracks, trapped welding flux, and
other defects in the welds in such a manner that will permit proper and
complete repair by welding.

Completed welds shall be inspected at the place of manufacture by the
liquid penetrant method. Conform to the requirements specified in ASTM E
165, Method A, Type | or Type Il. The materials used shall be water
washable and nonflammable.

PART 3 - EXECUTION

A.

Delivery, Unloading, and Temporary Storage of Pipe at Site

1.

2.

Limit onsite pipe storage to a maximum of one week.

Use unloading and installation procedures that avoid cracking of the lining. If
necessary, use plastic sheet bulkheads to close pipe ends and keep
cement-mortar lining moist.

Deliver the pipe alongside the pipelaying access road over which the pipe
trailer-tractors can travel under their own power. Place the pipe in the order
in which it is to be installed and secure it from rolling.

Do not move pipe by inserting any devices or pieces of equipment into the
pipe barrel. Field repair linings damaged by unloading or installation
procedures.

Sanitation of Pipe Interior

1.

During laying operations, do not place tools, clothing, or other materials in
the pipe.

When pipelaying is not in progress, close the ends of the installed pipe by a
child- and vermin-proof plug.

Installing Flanged Fittings

1.

Install in accordance with Section 400500. Cut the bore of the gaskets such
that the gaskets do not protrude into the pipe when the flange bolts are
tightened.

Installing Buried Piping

1.

2.

Install in accordance with AWWA C600, Section 312316 and as follows.

When installing piping in trenches, maintain line and grade per Section
312316.3.1.
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3. Assemble restrained joints per manufacturer's instructions.

E. Joint Deflections for Buried Pipe

1. For restrained joints, do not exceed 80% of the manufacturer's
recommended maximum deflections.

2. Small angular changes (less than 5 degrees) in vertical alignment may be
accomplished by the use of pulled joints. For larger vertical deflections,
place an elbow at the station and elevation of the vertical Pl shown in the
drawings. Provide thrust restraint as required in the drawings.

3. Assemble joints in accordance with AWWA C600 and the manufacturer's
recommendations.

F. Coating and Polyethylene Encasement of Buried Pipe and Fittings

1. Provide asphaltic coating on buried pipe and fittings per AWWA C151.

2. Coat buried mechanical and restrained joint glands, bolts, nuts, and
connecting hardware with wax tape per Section 099752.

3. Wrap buried pipe, fittings, valves, and joints with polyethylene sheet per
Section 099754.

G. Buried Warning Tape

Install buried warning tape per Specification Section 312316.

H. Hydrostatic Pressure Testing

Test pressures are shown in Section 400515. Test in accordance with Section
400515.

END OF SECTION
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SECTION 405000 PROCESS CONTROL AND INSTRUMENTATION SYSTEM (PCIS)

GENERAL REQUIREMENTS

PART 1 - GENERAL

A. Description

1.

This section of the specifications includes materials, testing, and installation
of process control and instrumentation system as specified herein and
indicated on the drawings.

These specifications shall not be interpreted as permission or direction to
violate any governing code or ordinance. Equipment, materials, and
workmanship shall comply with the latest revisions of the following codes
and standards:

a. Instrumentation: ISA - The International Society of Automation.
b.  Wiring: National Electrical Code (NEC), ISA S5.3 and S5.4.

c.  Control Panels: NEMA Standards Publication 250-2003.

d. Control Logic: NFPA 79.

e. Piping: ANSI B31.3 (instrumentation piping).

B. Related Work Specified Elsewhere

1.

N/A

C. Scope of Work

1.

The work involves furnishing all hardware and software, programming,
installation, labor, material, equipment, and engineering in strict compliance
with the contract documents for the Waterline Intertie Project BP3, including
support to the City of Santa Maria for interfacing with their existing SCADA
system.

D. Submittals

1.

Detailed System Drawings and Data:

a. The submittal shall consist of six sets of detailed drawings and data
prepared and organized by the Contractor. All drawings, schematics,
layouts, and diagrams shall be done on 11" x 17" sheets utilizing
AutoCAD.
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b.  Drawings shall contain only relevant simplified details using symbol
approach. Photographic images of components depicting irrelevant
details (screws, holes, logos, etc.) are not allowed.

c. Drawings prints shall not contain details and texts smaller than 3/64".
2. Two sets of submittals will be returned to the Contractor.
3.  Submit these drawings and data as a complete package at the same time.

4.  Submittals shall be in three-ring hardcover binders and arranged for
convenient use including tab sheets, all indexed, and cross referenced with
a separate index for each item.

5. Provide manufacturers cut sheets and manuals for all hardware to be
provided.

6. Provide ISA type instrumentation data sheets for each component, together
with a technical product brochure or bulletin. The data sheets, as a
minimum, shall show:

a. Instrument tag designation.

b. Component name.

c.  Manufacturer's model number.

d. Calibrated range.

e. Instrument location.

f. Input and output characteristics.

g. Scale range and units (if any) and multiplier (if any).
h.  Requirements for electric supply.

7. Group the data sheets together in the submittal by type. Provide individual
data sheets for each instrument with one brochure or bulletin to cover all
identical uses of that component.

8. The detailed construction drawing submittal shall include, as a minimum, the
following types of drawings and diagrams required for the construction of
this project:

a. Legend, Symbols, and Index.
b. System Block Diagrams.
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c. Power Distribution Diagrams.

d. Instrument Control Panel Layouts/Construction Drawings/Details. The
drawings shall include the following:

(1)
(2)
®3)
(4)
(5)

Dimensions

Location of all components
Identification of all components
Bill of Materials

Conduit entry area.

e. PLC/RTU Rack Elevation Drawing for each PLC/RTU.

f. Internal Panel Wiring Diagrams.

g. Digital I/O Module Wiring Diagrams.

h.  Analog I/0O Module Wiring Diagrams.

I. Detailed NFPA 79-style Ladder Diagrams (for discrete wiring) to meet
the following minimum requirements:

(1)

)

3)

Each subassembly shall be shown as a rectangle in the
diagram with all external terminals identified. Terminals
unknown at the time of the submittal shall be left blank, to be
filled later. Single contacts internal to the subassemblies shall
be shown in the rectangle connected to their terminal points.

Where the internal wiring diagrams of subassemblies are
furnished on separate sheets, they shall be shown as a
rectangle in the schematic diagram with all external points
identified and cross-referenced to the separate sheets of the
control circuit. Coils and contacts internal to the subassemblies
shall be shown in the rectangle connected to their terminal
points.

Show unique rung numbers on left side of each rung. A cross-
referencing system shall be used in conjunction with each
relay coil so that associated contacts may be readily located
on the diagram. The contacts shall be referenced to coils as
well, so that associated coils may be readily located on the
diagram. Where a relay contact appears on a sheet separate
from the one on which the coil is shown, the purpose of the
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contact shall be described on the same sheet. Spare contacts
shall be shown.

4) Limit, pressure, float, flow, temperature sensitive, and similar
switch symbols shall be shown on the schematic (ladder)
diagram with all utilities turned off (electric power, air, gas, oll,
water, lubrication, etc.) and with the equipment at its normal
starting position. If the equipment is shown in a specific
position, the position shall be identified.

5) Contacts of multiple contact devices, e.g., selector switches,
shall be shown on the line of the schematic diagram where
they are connected in a circuit. A mechanical connection
between the multiple contacts shall be indicated by a dotted
line or arrow. This does not apply to control relays, starters, or
contactors. Additional charts or diagrams may be used to
indicate the position of multiple contact devices such as drum,
cam, and selector switches.

(6) The purpose or function of all switches shall be shown
adjacent to the symbols. The purpose or function of controls
such as relays, starters, contactors, solenoids, subassemblies,
and timers on the diagram shall be shown adjacent to their
respective symbols. The number of positions of the solenoid
valve shall be shown adjacent to the valve solenoid symbol.

J- Detailed Loop Interconnection Wiring Diagrams (per ISA S5.3 and
S5.4) for the entire system showing all control equipment,
instrumentation, electrical equipment, components, wiring, routing,
boxes (pull, junction, and terminal junction), terminations, wire tags,
and wire colors. The diagrams shall show the detailed interconnection
of all electrical equipment, instrumentation, panels, enclosures,
components and the like provided under this contract.

k.  Arrangement and construction drawings for consoles, control panels,
and for other special panels for field installation. These drawings shall
include dimensions, location of all components, identification of all
components, bill of materials, detailed schematics of all internal wiring,
preparation and finish data, nameplates, and the like. These drawings
also shall include enough other details to define the style and overall
appearance of the assembly; include a finish sample for all panel
surfaces.

l. Installation, mounting, and anchoring details for all field instruments
and panel mounted components.

m. An instrument list including all instruments provided under this project.
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n. Anl/O List for each PLC/RTU in the project.

9. Detailed System Software Submittal: The submittal shall consist of six sets
of the software system descriptions and diagrams. Two sets of submittals
will be returned to the contractor. The software submittal can be made as a
separate package to be inserted in the original submittal. The following
items must be submitted at least eight weeks prior to the factory witness test
orientation:

a. Detailed PLC/RTU software logic diagram printouts for each PLC/RTU.
Logic diagrams shall be fully annotated such that an individual
unfamiliar with the diagram format can fully understand the process
control logic presented.

b.  Anupdated I/O List for each PLC/RTU in the project.

c. Narrative control descriptions for each analog and discrete control
loop. Loop descriptions shall describe how each control loop will
operate, the PLC control logic, SCS control and monitoring capabilities
and in general a job specific description of each control loop in the
system.

d. Sample color printouts of each CRT display, sample printouts of each
Operator Interface display, report, and log for the supervisory control
system (SCS) software.

10. Complete detailed bills of material: Detailed bill of material for all
components shall be provided including complete manufacturers name and
model number, quantity to be provided, and cross references to data sheet
sections.

11. Operation, Maintenance, and Repair Manuals (OMM):

a. The organization of the initial submittal required above shall be
compatible to eventual inclusion as one volume of the operation,
maintenance, and repair manuals.

b.  Operation manuals shall be prepared and submitted to the Owner's
Representative for preliminary review in six copies. When the Owner's
Representative is satisfied that these are complete and properly
prepared, six final sets shall be delivered to the Owner's
Representative.

c. The complete OMM shall contain the following:

(2) All the information included in the preliminary equipment
submittal, the detailed installation submittal, and the additional
information required herein, all bound in hard-cover binders
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and arranged for convenient use including tab sheets, all
indexed and cross referenced with a separate index for each
item.

(2) All final “as-built” drawings with the AutoCAD electronic files.

3) Electronic files for all PLCs, Operator Interfaces, and SCADA
programming.

4) Calibration and maintenance instructions.

(5) Trouble-shooting instructions.

(6) Instructions for ordering replacement parts.
E. Qualifications and Responsibility of Contractor

1. The Contractor shall furnish and install all proposed hardware as shown on
the drawings and as specified herein. The PLC system installation and
wiring connections to peripheral equipment and instruments shall be the
responsibility of the system supplier using qualified personnel possessing
the necessary equipment and having experience in making similar
installations. Evidence of such qualification, as well as notification of the
system supplier assuming unit responsibility, shall be furnished to the Owner
in writing prior to commencement of the work.

2. Qualification Evidence: The qualification evidence shall include the
following:

a. Verification that the system supplier shall have had a minimum of five
years' experience with the installation and programming of industrial
control systems similar in type to those to be installed in this project.

b.  Alist of completed similar installations including name, address, and
telephone number of the owner, name of project, and date of
completion.

c. The name and qualifications of supervisory personnel to be directly
responsible for the programming and installation of the control system.

d. Software Training Verifications: The supplier shall employ a minimum
of two (2) individuals who have been formally trained in the application
of the latest revisions releases of existing SCADA software modules.

e. The names of programming individuals and the certificates of
successful course completion shall be provided upon request.

3. Under this section, the Contractor shall furnish the following:
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a. Instrumentation equipment (Section 405020).

b. PLC, HMI, and UPS (Section 405040).

c.  Control cabinets (Section 405080).

d. Spare parts per Sections 405020, 405040, and 405080.
e. Special tools and test equipment required by the supplier.
f. Installation, integration and testing.

g. Documentation.

h.  Operator training.

I. Warranty (one year).

J- Shipping and receiving.

4.  All calibration and final checkout of the process control and instrumentation
system shall be witnessed by the Owner's Representative to determine if the
system complies with the contract documents.

5.  The Contractor shall be responsible for coordinating and interfacing with
equipment supplied under these contract documents, which are an integral
part of the system. Interfacing shall be incorporated in the detailed systems
drawings and data section of the contract documents.

6. The system supplier shall be experienced in the design, programming, and
service of this type of equipment. In the event of a dispute as to the
acceptability of the system supplier, the Owner's Representative shall make
the final determination.

F. Guarantee

1. The Contractor shall repair or replace defective components, rectify
malfunctions, correct faulty workmanship, all at no additional cost to the
Owner during the guarantee.

2. To fulfill this obligation, he shall utilize technical service personnel
designated by the Contractor who was originally assigned project
responsibility. Services shall be performed within five calendar days after
notification by the Owner's Representative.

G. Measurement and Payment

1. Payment for the work in this section shall be included as part of the lump-
sum bid amount stated in the Proposal.
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PART 2 - MATERIALS

A. Designations of Components

1.

In these specifications and on the plans, all systems, and other elements are
represented schematically and are designated by numbers, as derived from
criteria in ISA standards. The nomenclature and numbers designated herein
and on the plans shall be employed exclusively throughout shop drawings,
data sheets, and the like. Any other symbols, designations, and
nomenclature unique to a manufacturer's standard methods shall not
replace those prescribed above, as used herein, and on the plans.

B. Instrument Taqging

1.

Attach a stainless-steel tag to the instrument at the factory. Permanently
mark the stainless-steel tag with the instrument tag number and the
instrument calibration range. The manufacturer's standard metal nameplate
as a minimum shall denote model number, serial number, operating
electrical voltage and amperage (when applicable), and date of
manufacture.

C. Instrument System Power

1.

Power provided for the instrument system at the facility shall be 120-volt a-c,
single phase, 60 Hz.

Where d-c power supplies are not furnished integral with any one instrument
system loop, then provide separate solid-state power supplies.

D. Matching Style, Appearance, and Type

1.

All display instruments of each type shall represent the same outward
appearance, having the same physical size and shape and the same size
and style of numbers and pointers.

PART 3 - EXECUTION

A. Uniformity of Components

1.

Components, which perform the same or similar functions, shall, to the
greatest degree possible, be of the same or similar type, the same
manufacture, the same grade of construction, the same size, and the same
appearance.
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B. Mounting of Equipment and Accessories

1. Mount equipment in accordance with the installation detail drawings as
prepared by the Contractor and reviewed by the Owner’s Representative.
Mount equipment so that they are rigidly supported, level and plumb, and in
such a manner as to provide accessibility; protection from damage; isolation
from heat, shock, and vibration; and freedom from interference with other
equipment, piping, and electrical work. Do not install consoles, cabinets, and
panels until heavy construction work adjacent to computer and telemetry
equipment has been completed to the extent that there shall be no damage
to the equipment.

2. Locate devices, including accessories, where they shall be accessible from
grade, except as shown otherwise.

3.  Mount local equipment in cabinets or existing panels as specified. Mount
associated I/0 terminals on a common panel or rack; mounting panels and
rack shall be baked enamel.

4.  Coordinate the installation of the electrical service to components related to
the system to assure a compatible and functionally correct system. All
accessories shall be coordinated and installation supervised by the
Contractor.

5. Test the completed system after installation to assure that all components
are operating with the specified range and all interlocks are functioning

properly.

6. Tubing Valves, and Fittings: All instrument tubing manifolds shall be Type
316 stainless steel, unless otherwise specified elsewhere in these
specifications. Tubing runs to transmitters shall be installed with a positive
slope in one direction. Fittings and valves shall be Type 316 stainless steel.
Block/bleed valves shall be as manufactured by Hex Valve Series HB59, or
equal.

C. Calibration

1. Each instrument requiring factory calibration shall be furnished with
calibration data. The calibration data shall be factory certified.

2. Calibrate systems after installation in conformance with the component
manufacturer's instructions. This shall provide that those components having
adjustable features are set carefully for the specific conditions and
applications of this installation and that the components and/or systems are
within the specified limits of accuracy. Defective elements, which cannot
achieve proper calibration or accuracy, either individually or within a system,
shall be replaced. Accomplish this calibration work by a technical field
representative of the single instrument supplier. He shall certify in writing to
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the Owner’s Representative that all calibrations have been made and that alll
systems are ready to operate.

D. Factory Testing

1.

The fully configured SCADA system shall be successfully submitted to a
factory acceptance test before shipment to the jobsite. Instrument Control
Panel(s) shall be fully assembled and wired.

Factory testing shall take place at a Contractor’s facility

Prior to factory system testing, submit a written detailed test procedure for
review by the Owner. Notify the Owner in writing four weeks in advance of
the scheduled testing.

Factory witness tests shall demonstrate that the system will perform each
operation required for all specified conditions, including both normal and
emergency operations and conditions. Provide a certification and log of all
tests to the Owner for review and comment.

Check panel wiring against approved submittal drawings. Record any
changes made during testing of the equipment on the record drawings.

The system shall be exercised through operational tests, under factory-
simulated conditions to demonstrate that the system is fully configured to
perform all control, logic, monitoring, reporting, logging, archiving and
communications functions as specified and that the system is ready for field
installation. All test equipment required to simulate actual field conditions
shall be provided by the control system contractor.

The factory witness test shall take as long as necessary to demonstrate to
the Owner and the Owner’s Representative that the system performs each
operation.

A return visit to the Contractor’s facility for re-testing will be at the total
expense of the Contractor.

E. Field Testing

1.

Exercise systems through field tests in the presence of the Owner in order to
demonstrate achievement of the specified performance.

Coordinate field tests dependent upon completion of work specified
elsewhere. Schedule tests among all parties involved so that the tests may
proceed without delays or disruption by uncompleted work.
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F. 5-day acceptance test

1.

When systems are assessed to have been successfully carried through a
complete operational test and the Owner concurs in this assessment, a date
to start the system acceptance test involving the Owner's operating
personnel will be agreed upon.

Recheck the systems at this time to verify proper operation, and make final
adjustments. The system testing shall consist of five (5) consecutive days
(Monday — Friday) of continuous testing utilizing the Owner's day shift
working hours. The Contractor shall be on call ready to respond to the site
within two hours after day shift working hours and on weekends. The
Owner’s representative will determine the severity of the problem to the best
of his ability and contact the Contractor for disposition. This arrangement will
in no way relieve the system supplier of responding within 2 hours and
resolving the problem in a mutually agreed upon time frame not greater than
48 hours.

The acceptance tests shall have a success factor of 95% system uptime. If
the system should fail below the 95% factor, correct the system problems.

System start-up shall start over again from day one. This will continue until
the system functions for five consecutive days with a 95% uptime success

factor.

G. Operator Training

1.

Provide the Owner's operating personnel and/or the Owner’s Representative
with three (3) days of formal instruction in the functions and operations of
each system provided under this contract. The training shall cover overall
system theory, hardware architecture, the operating system, programming
instruction in the applicable languages, utility, programs, system generation,
and diagnostics. The programming instruction shall include program
development, coding, sample programs, and debugging at every
programming level. Actual programming exercises and hands-on experience
shall be emphasized. Emphasis shall also be placed on safety features and
features, which may require readjustment, resetting or checking, and
recalibration by them from time to time.

Provide the training sessions at the Owner's facilities and on the equipment
furnished under this contract. The education and instruction of operating
personnel shall be by a qualified instructor familiar with the requirements for
this project. Each training session shall be for eight hours of formal
instruction. Session dates shall be directed by the Owner. There will be
three (3) one-day training sessions, which shall not coincide with any system
testing or start-up activities.

END OF SECTION
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SECTION 405010 PROCESS CONTROL AND INSTRUMENTATION SYSTEM LOOP

DESCRIPTIONS

PART 1 - GENERAL

A. Description

1.

The descriptions, together with the detail drawings, instrumentation
diagrams, comprise the functional design criteria of the Process
Instrumentation and Control System (PCIS). The process and
instrumentation diagrams (P&IDs) represent the basic concept of the PCIS
requirements, whereas the descriptions supplement the instrumentation
diagrams.

The PCIS Supplier shall utilize the descriptions and P&IDs as the basic
criteria for the design of the instrumentation schematics, control software,
preparation of data sheets, wiring diagrams, piping layouts, assembly
drawings, and other requirements set forth in these specifications.

The PCIS will provide an integrated control and reporting system. The
function of this system is to monitor, control, report, and safeguard the
system. The PCIS system will be based on remote terminal units, linked to a
SCADA computer and peripherals, with selected monitoring and alarm
functions displayed in the control room.

Status-to-Command Disagreement (STCD): Provide a STCD alarm for all
equipment controlled with the control system. The STCD alarm shall be
initiated if a piece of equipment is commanded to start/stop or open/close by
a PLC and the appropriate run or position status is not reported back within
a time interval.

Provide high-high, high, low, low-low, rate of change and instrument fail
alarms for all analog points in the system. If a particular alarm is used by
ladder logic, or requires to be displayed at local Operator Interface, that
alarm shall be implemented at the PLC.

All software switches shall be implemented with associated time delays.
Time delay value shall be pre-programmed initially to 10 seconds, unless
specified otherwise.

All flow values and motors elapsed running time shall be totalized and
stored at the PLC. Resetting of those totals shall be coordinated with
Owner's Representative during submittal stage.
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10.

11.

If a field instrument with an analog output has additional alarm discrete (dry
contact) outputs, at least one common alarm discrete output shall be
interfaced with a PLC to send an advisory alarm to CCS.

All scaling of analog signals shall be implemented at the PLCs. Each PLC
shall interface with an Operator Interface and with PLC network/SCADA
System using data in engineering units.

At each PLC the processor shall monitor the internal operation of the PLC
and communication system for failures. If a failure is detected, a dry contact
closure shall close and illuminate the “PLC Fall Light” at an ICP.

SCADA System shall monitor communication with each PLC. If a
communication failure with a PLC is detected, an alarm shall be generated
and logged.

B. Related Work Specified Elsewhere

1.
2.
3.
4.

PCIS General Requirements: 405000.
Instrumentation Equipment: 405020.
Programmable Logic Controller and Operator Interface: 405040.

Instrument Control Panel: 405080.

PART 2 - LOOP DESCRIPTIONS

A. Loop 101 Flow Monitoring

1.
2.

Flow shall be measured by a magnetic flow meter FE/FIT-101.

Provide I/l converters FY-101A and FY-101B at SMICP-100 to duplicate
analog and pulse flow signals for PLC-31.

The PLCs shall monitor flow and transmit its value to Santa Maria and
NCSD SCADA systems. Flow value shall be also displayed at the Ol at
each ICP.

Totalized flow pulses shall be accumulated to indicate total flow.

PLCs shall generate a “Flowmeter Failure” alarm when a flowmeter fail
signal is detected.

B. Loops 103 and 117, Vaults Entry Monitoring

1.

PLC shall monitor status of hatch switches ZS-103 and ZS-117.
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C. Loops 105 and 121, Cabinets Entry Monitoring

1. PLC shall monitor status of SMICP-100 and ICP-31 doors switches ZS-105
and ZS-121.

D. Loops 107 and 119, Meter Vault and Valve Vault Flooding Monitoring

1. Flood alarms shall be generated and transmitted to the Santa Maria and
NCSD SCsS.

E. Loop 111, Inlet Pressure Monitoring

1. Provide a pressure transmitter PIT-111 to monitor the Flow Control Valve
and Metering Station (FCVMS) inlet pressure.

2.  Provide an I/l converter PY-111 at SMICP-100 to duplicate the pressure
signal for PLC-31.

3. The PLCs shall monitor inlet pressure and transmit its value to Santa Maria
and NCSD SCADA systems. Pressure value shall be also displayed at the
Ol at each ICP.

F. Loop 113, Cla-Val Operations

1. Cla-Val will be modulated by a controller to maintain desired flow at a set
point remotely sent to the controller.

2.  The PLC-100 shall monitor controller discrete output (dry contact) to indicate
when the controller is switched to a manual mode.

G. Loop 115, Outlet Pressure Monitoring

1. Provide a pressure transmitter PIT-115 to monitor the Flow Control Valve
and Metering Station (FCVMS) outlet pressure.

2.  Provide an I/l converter PY-115 at SMICP-100 to duplicate the pressure
signal for PLC-31.

3. The PLCs shall monitor outlet pressure and transmit its value to Santa Maria
and NCSD SCADA systems. Pressure value shall be also displayed at the
Ol at each ICP.

H. Loops 123 and 125, UPS Monitoring

1. Status of a UPS at each ICP shall be monitored.
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PART 3 - EXECUTION

See Section 405000.

END OF SECTION
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SECTION 405020 INSTRUMENTATION EQUIPMENT

PART 1 - GENERAL

A.

Designations of Components

In these specifications and on the plans, all systems, meters, instruments, and
other elements are represented schematically and are designated by numbers, as
derived from criteria in ISA standards. The nomenclature and numbers
designated herein and on the plans shall be employed exclusively throughout
shop drawings, data sheets, and the like. Any other symbols, designations, and
nomenclature unique to a manufacturer's standard methods shall not replace
those prescribed above, as used herein, and on the plans.

Signal Characteristics

Wherever possible and feasible, components shall be of electronic solid-state
design and systems shall utilize the same signal characteristics throughout each
and all of the several systems; transmission signals shall be 4 mA to 20 mA. The
combined power supply and transmitter loops shall, when tested with appropriate
precision resistors, present a voltage signal of 1- to 5-volt DC. Signal isolators
shall be provided where required.

PART 2 - MATERIALS

A.

Pressure Transmitter

1.  The pressure transmitter shall be of the microprocessor-based type 2-wire
system. The transmitter shall operate from a 24 V dc source. The output
signal shall be 4 mA to 20 mA dc. The transmitter shall be housed in a
NEMA 4 enclosure.

2. Configuration data shall be stored in nonvolatie EEPROM memory in the
transmitter electronics module. This data shall be retained in the transmitter
when power is interrupted, so the transmitter shall be functional immediately
upon power up. The transmitter shall perform continuous self-tests. In the
event of a problem, the transmitter shall activate the user-selected analog
output warning. A HART Communicator or other HART-based
communications device shall be able to interrogate the transmitter to
determine the problem. The transmitter shall output specific information to
the communicator identifying the problem for fast and easy corrective action.
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3. The pressure transmitter shall provide an electronic signal proportional to
the calibrated pressure range. The pressure-sensing element shall be
silicone oil filled with a process media operating temperature range of -40 °F
to 250 °F. An integral stainless steel block/bleed manifold (pre-assembled to
the transmitter and leak checked) shall be provided for each transmitter. The
manifold shall have a block and a vent/test valves.

4. Provide the pressure transmitter with the following features:
a. Independent external zero and span adjustments.
b.  Overrange protection.
c. Integral digital indicator, calibrated in engineering units.
5. Accuracy of the pressure transmitter shall be +0.1% of calibrated span.

6. The pressure transmitter shall be manufactured by Rosemount, Model 2088
with Model 306RT1 Block-and-Bleed Manifold.

PRESSURE TRANSMITTER
GENERAL
1. | Tag No. PIT-111 PIT-115
2. | P&ID No. N-102 N-102
3. | Service Inlet Pressure Outlet Pressure
4. | Type Strain Gage Strain Gage
5. | Function Transmit Pressure | Transmit Pressure
ELEMENT
6. | Element Material 316 SST 316 SST
7. | Body Material Mfg. | Std. Std.
8. | Connection Size 1/2-inch NPT 1/2-inch NPT
TRANSMITTER
9. | Location Inlet Pipe Outlet Pipe
10. | Mounting 2" Pipe Stand 2" Pipe Stand
11. | Area Class NEMA 4 NEMA 4
12. | Calibration 0-120 psi 0-120 psi
13. | Output 4mA-20mAdc |4 mA-20mAdc
14. | Indication Yes Yes
15. | Output to PLC PLC
16. | Power 24\ dc 24V dc
17. | Install. Detail Dwg. N-502 Det. 3 | Dwg. N-502 Det. 3
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B. Flood Level Switch, Float Type

1.

The switch shall be float-actuated type with contact ratings not less than 100
mA at 120-volt ac. Housing shall be watertight construction with non-
corrosive materials for wetted components. Float actuator shall be enclosed
in an envelope to provide slosh shielding.

The flood level switch shall be Gems Model LS-270, or equal.

FLOOD LEVEL SWITCH
GENERAL
1. | Tag No. LSH-107, LSH-119
2. | P&ID No. N-102
3. | Service Meter Vault, Valve Vault
4. | Type Float
5. | Function Detect Vaults Flooding

C. Hatch Switches

1. Provide a heavy-duty, precision turret-head type limits switch with two
normally open contacts along with an adjustable lever arm with oil-
impregnated sintered iron roller.

2.  The switches shall be interfaced with PLCs.

3.  Mount switch on access hatch inside the frame such that when the hatch is
at least 15° opened, the normally open switch contact shall close; and when
the hatch is closed, the normally open switch contacts shall open.

4. Provide a Square D, Class 9007, Type C switch, or equal.

5.  The following switches are required: ZS-103 and ZS-117.

C. Current-to-Current Converter / Splitter

1. Provide current-to-current converters (isolators) where required. The
converter shall operate on a 120-volt, 60-Hz power source. Both input and
output signals shall be analog 4 mA to 20 mA.

2. Analog signal splitter module shall accept a 4 mA — 20 mA signal and output
two (2) 4 mA — 20 mA signals. Module shall provide electrical isolation
between the input, outputs, and power supply.

3.  The unit shall have the following features:

a. Accuracy: £0.25 percent of span, or better.
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b. Input Impedance: 50 Q maximum.

c. Output: 4 mA - 20 mA DC for load impedance 0 Q to 800 Q for 24VDC
power supply.

d. Adjustments: Span and zero; multi-turn or menu-driven.

D. Pulse Splitter

1. Provide pulse splitter where required. The splitter shall have a single pulse
input and two (2) pulse outputs.

2.  The splitter shall be able to interface with open collector transistor output of
a magmeter.

3.  Splitter shall be Mod. PLS257 by APCS, distributed by Absolute Process
Instruments, Inc. (http://www.api-usa.com/), or equal.

END OF SECTION
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SECTION 405040 PROGRAMMABLE LOGIC CONTROLLER AND OPERATOR
INTERFACE

PART 1 - GENERAL

A. Description

This section includes requirements for materials, testing, and installation of a
control system.

PART 2 - MATERIALS

A. Designations of Components

1. Inthese specifications and on the plans, all systems, and other elements are
represented schematically and are designated by numbers, as derived from
criteria in ISA standards. The nomenclature and numbers designated herein
and on the plans shall be employed exclusively throughout shop drawings,
data sheets, and the like. Any other symbols, designations, and
nomenclature unique to a manufacturer's standard methods shall not
replace those prescribed above, as used herein, and on the plans.

B. Programmable Logic Control System

1. Afully integrated programmable logic control system shall be furnished as
specified in this section. The programmable logic control system hardware
shall be intelligent process control units with analog and discrete 1/O for
process interface.

2.  The a-c power of the control system will be 120-volt or 220-volt +10% -15%
a-c, 50-60 hertz, single phase derived from line power. The system shall be
designed to operate satisfactorily from 0 °C to 55 °C ambient temperature
for the PLC.

C. Programmable Logic Controller (PLC) for Santa Maria System

1. Provide the following PLC hardware by Allen-Bradley (to match existing):
a. PLC-Cat. No. 1766-L32BWA

b.  Analog Input Module - Cat. No. 1762-IF4, 4-Channel Voltage/Current
Analog Input Module

c. Analog Output Module - Cat. No. 1762-OF4, 4-Channel
Voltage/Current Analog Output Module.
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D. Programmable Logic Controller (PLC) for Nipomo System

1. Provide the following PLC hardware by AutomationDirect (to match
existing):

a. PLC DLO06 - P/N D0-06DD

E. PLC Software

1. Software for MicroLogix 1400
a. Notrequired

2.  Software for Direct Logic DL0O6
a. Not required

F. Operator Interface

1. Provide, program, test, fully configure, and place into operation Operator
Interface as indicated herein.

2.  The operator interface shall be a panel mounted electronic assembly that
allows bi-directional communication with a programmable logic controller.

3. The Ol shall be a TFT-type and have touch screen capability. The unit shall
employ flash memory for storing the application specific symbols and data.
The unit shall be capable of handling up to 160 touch areas per screen
display and a minimum of 50 screens. Each touch area shall provide audible
feedback to the operator.

4.  The unit shall meet the following requirements:

a. Size: 8-in diagonal (nominal)

b. Display View: 7.5-in diagonal, minimum
c. Resolution: 640 x 480 pixel, minimum

d. Brightness: 300 nits, minimum

e. Ambient temperature rating — 50 °C

5.  Screens shall be configured using an off-line PC based software package
that operates in the Windows environment. Each display screen shall
consist of graphic representations of legend plates, push buttons, pilot lights,
numeric data displays, numeric data entry buttons, bar graphs, time
displays, text displays, selector switches, illuminated push buttons,
counter/timer numeric preset and increment/decrement buttons. Graphics
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can be created using any software that produces standard BMP files.
Applications shall be downloaded to the operator interface device and stored
in flash memory.

6. The unit shall be capable of displaying text messages that can be triggered
by the status or values of bits or numeric variables in the programmable
logic controller. In addition, the unit shall be capable of accepting and
displaying text messages that are stored in programmable controller as
ASCII strings.

7. Graphics: The operator shall monitor and control the system using a number
of pre-configured graphic displays, which represent the particular equipment
and processes being controlled. Minimum of five screens shall be
programmed for each process unit shown on a single P&ID. Graphic
displays shall be provided illustrating a process flow using symbols to
represent equipment with process flow direction lines connecting the
symbols. Symbols shall be used for pumps, motors, valves, and primary
elements. Adjacent to each discrete graphic symbol, the description shall be
included. Adjacent to each analog graphic symbol, the point description,
current value, and engineering units shall be displayed. Alarm messages
shall flash. All process lines, structures, and equipment shall be identified
with the proper nomenclature. The process and instrumentation diagrams
(P&IDs) provided under these specifications shall be used to help generate
graphics displays.

8.  The Ol shall communicate with the programmable logic controller in a
fashion, as determined by the PLC manufacturer. A communication driver
shall be provided with the editing software.

9.  All cables for communication between the unit and the PLC shall be
provided along with a cable for serially interfacing the device with a personal
computer.

10. Provide the following Operator Interface Panels:
a. At SMICP-100 — PanelView Plus by Allen-Bradley

b. AtNCSD ICP-31 — C-more by AutomationDirect

®
C
3
(0)]

1. Provide the following UPS by Allen-Bradley
a. At SMICP-100 — Cat. No. 1609-S350NS

b. AtNCSD ICP-31 — Cat. 1609-U500NH
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H. Spare Parts
1. Notrequired

PART 3 - EXECUTION

A. Refer to Section 405000.

END OF SECTION
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SECTION 405050 DATA RADIO SYSTEM

PART 1 - GENERAL

A.

Description

1.  This section describes requirements for materials, testing, and installation of
Data Radio System.

Related Work Specified Elsewhere

1.  PCIS General Requirements: 405000.
2.  Programmable Logic Control System: 405040.
3.  Control Panels: 405080.

Scope of Work

1. For City of Santa Maria system Contractor shall work with the City of Santa
Maria in order to coordinate interfacing with the existing radio and SCADA
systems.

2.  For NCSD system Contractor shall provide complete integration with the
existing NCSD radio and SCADA systems.

PART 2 - MATERIALS

A.

Data Radio

1.  Spread spectrum radios shall meet FCC rules Part 15.247 and IC TRC-76
for unlicensed radio operation in the 902-928 MHz. The radios shall meet
the following specific requirements:

a. Allradios shall be capable of operating as a stand alone Multiple
Address System (MAS).

b.  The radio shall use the spread spectrum Frequency Hopping technique
for data communications.

c. The radio shall be capable of operating two RS-232 asynchronous
ports and one 10BaseT port.
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d. The Access Point and Remote radios shall be interchangeable such
that all radios are identical.

e. Transmit power shall be adjustable from 0.1 watt to the FCC maximum
of 1.0 watt.

2.  The radios Ethernet port shall operate using standard IP protocols, which
include TCP, UDP, ARP & DHCP.

3. The radios shall have an internal terminal server, to allow communications
between serial and IP equipment.

4. The radios shall have two firmware images that can be downloaded
remotely.

5. Radio System Diagnostics

a. The radio system shall provide integral diagnostic capability to allow
the user to verify communications reliability between the master and
remote radios. Diagnostic data shall be obtainable without interrupting
or slowing the users data communications (non-intrusive).

b.  Diagnostics shall be available through a terminal server sessions,
telnet session. The radios also shall have an embedded web server so
diagnostics can be retrieved via a web browser.

c. The radios management system shall be based on industry standard
SNMPv1, MIBII & Enterprise MIB.

d. Radio performance statistics shall be maintained by the Access Point
and remotes. This performance statistics shall include the following:

(1) Packets received,;
(2) Packets sent;

(3) Bytes received;
(4) Bytes sent;

(5) Packets dropped;
(6) Received errors;
(7) Retries;

(8) Retry errors.

Waterline Intertie Project — BP3
DATA RADIO SYSTEM 405050-2
60061295 - 29 Jul 2010





6. The following local diagnostic information shall be available from each radio
via the diagnostic port:

a.
b.
c.
d.

e.

Received Signal Strength;

Signal to Noise Ratio;

Wireless & Ethernet Packet Statistics;
Event Log;

Remote and Endpoint listing;

7. Radio diagnostics shall be an integral part of the radio and shall operate with
a standard IBM compatible PC with Windows NT & 2000 platforms.

8. Radio System Specifications: The radio system shall meet the following
specifications. If any specification is not met in its entirety, the supplier must
clearly identify the specific area of non-conformance as an exception to the
specification.

a.

General

(1) Data Rate: 512 Kbps /256 Kbps, user configurable air link. 1,200
bps -115,200 bps serial ports.

(2) Frequency range: 902-928 MHz, FCC Part 15 Spread Spectrum
Band

(3) Frequency Hopping Range: 80 channels / frequencies
(4) Channel Band Width: 316.5 kHz

(5) Dwell time per hop: User selectable

User Interface

(1) Ethernet: 10BaseT, RJ45;

(2) Serial Ports: RS-232 asynchronous DB-9 DCE & DTE
Transmitter

(1) Power Output: 0.1 watt to 1.0 watt (+20 dBm to +30 dBm), user
settable

(2) Duty Cycle: Continuous

(3) Transmitter Keying: Data activated
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d. Receiver Bit Error Rate
(1) -100 dBm @ 256kbps, less than 107 BER;
(2) -92 dBm @ 512kbps, less than 10™° BER.
e. Primary Power

(1) Voltage: 13.8 Vdc nominal (10.5 Vdc - 30.0 Vdc Operating
Range)

f. Environmental
(1) Humidity: 95% at 104 °F; non-condensing
(2) Temperature Range: —22 °F to 140 °F
(3) Case: Die-cast aluminum
9. Manufacturer

a. Provide spread spectrum Ethernet radios manufactured by Microwave
Data Systems (MDS), as follows:

(1) Type iNET 900 Il for Santa Maria ICP
(2) Type iNET 900, for NCSD ICP

B. Yagqi Antennas

1. Yagi Antenna shall be fabricated of 6061-T6 aluminum rod and seamless
drawn pipe. Aluminum materials shall be gold anodized for maximum
reliability and corrosion resistance. Hardware of fastenings shall be stainless
steel. Heavy aluminum alloy mounting casting allows installation for either
vertical or horizontal polarization.

2. Internal balun, coax feed, and connectors shall be sealed in foam potting
system to prevent moisture penetration. Following specifications apply:

a. Frequency range to match radio frequency.
b.  Gain (over dipole): 10 dB.

c. VSWR: 1.5:1 maximum.

d. Impedance: 50 Q.

e. Front-to-Back Ratio: 20 dB minimum.
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h.

Maximum Power Input: 100 W.
Polarization: Vertical or horizontal.
Termination: Type N female.

Mounting: Maximum 2.375-inch O.D. pipe.

3.  Manufacturer/Model: Scala/TY-900, or equal.

C. Transmission Lines and Associated Devices

1. Transmission Line (Coaxial Cable) and Connectors:

a.

One-Half-Inch Foam Dielectric Heliax Cable from the ICP to the
antenna. Manufacturer/catalog number Andrew/LDF4-50A.

One-Quarter-Inch Superflexible Foam Dielectric Heliax Cable:
Equipment connection only, 36-inch lengths. Manufacturer/catalog
number Andrew/FSJ1-50A.

2. Antenna Support Structure Grounding

a.

Ground System: Each antenna support (pipe extension) shall be
equipped with a ground connection bonded to the antenna support
mast and connected either to an ICP ground, when the antenna is the
ICP mounted, or to a driven 10-foot by 3/4-inch copper-clad steel
ground rod at the base of the antenna support structure. The
grounding conductors shall be sized no smaller than #6 AWG bare
copper and shall be installed without sharp bends. All ground
conductor connections shall be either clamped or exothermically
welded with no dissimilar metals. The antenna support ground system
shall be connected at a single point to the facility power service ground
using a conduit protected ground wire sized to be equivalent to the
facility service ground. The radio rack or enclosure shall be equipped
with a ground terminal and a single conduit protected ground wire
sized no smaller than # 6 AWG.

3. Antenna Transmission Line Surge Protection Requirements:

a.

Antenna cable outer conductor shall be grounded to a facility common
ground (for the wall mounted antenna masts), or to the pole ground (for
the pole mounted antennas). Use grounding kits by Andrew Series
SureGround Plus.

An antenna transmission line shall be equipped with a flange style
surge protector installed on a ground bus with a bonded ground
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connection at the radio equipment rack or enclosure. Following
characteristics and specifications apply:

(1) Maximum Surge: 50,000 A.
(2) Turn On Volts D-C: 600 V typical.

(83) Turn On Time: 2.5 nanoseconds after voltage wave front reaches
DC threshold.

(4) Connectors: Type N female.
(5) Dimensions: 2.45 inches by 1.75 inches by 1.5 inches.

c.  Surge Protectors - Manufacturer/Model Number PolyPhaser/IS-50NX-

C2 (50 W).
D. Antenna Tower (Universal Towers)

1. Antenna tower shall be made of anodized 6061-T6 aluminum with stainless
steel hardware.

2.  Tower shall withstand loading imposed by antenna square footage, 70 MPH
wind speed, and antenna mounting accessories per UBC requirements.

3.  The tower shall meet UBC seismic requirements for the installation area.

4. Tower package shall include a hinge base system for the tower installation
and tilting.

5.  The tower shall meet the following minimum requirements:
a. Antenna area —4.5 sf
b.  Bottom of the antenna elevation — 30 ft
c. Seismic Zone — 4, Soil Type D

6. The tower shall be by Universal Towers, or equal.

7.  Submit calculations for the design of the tower, anchorage, and supporting

reinforced concrete footing. Calculations shall be stamped and signed by a
civil or structural engineer registered in California. Minimum compressive
strength for concrete footing f'c = 3000 psi (28 days).

E. Spare Parts

The Contractor shall furnish to the Owner all necessary spare parts of
components required to maintain the system. Prior to final acceptance of work,
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the Contractor shall provide a spare parts listing of all necessary spare parts and
quantities for review by the Owner's Representative. The spare parts shall include
the following minimum requirements:

Part Description Quantity
Radio Transceiver 1 for each ICP

The Contractor shall deliver to the Owner all the required spare parts upon final
acceptance of the work. The spare parts shall not be used as replacement parts
during the guarantee period.

PART 3- EXECUTION

Refer to Section 405000.

END OF SECTION
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SECTION 405080 INSTRUMENT CONTROL PANEL (ICP)

PART 1 - GENERAL

A. Description

This section includes requirements for materials, testing, and installation of the
cabinets and consoles to be provided by the system contractor under Section
405000.

PART 2 - MATERIALS

A. Free-Standing Instrument Control Panel

1.

The panel shall be a floor-mounted NEMA 4 enclosure and shall be
constructed from 14-gage formed steel throughout. Access door shall have
door bars on inside surface and continuous hinges. All exposed edges and
welds on the enclosure shall be ground smooth. No penetration through the
cabinet door or exterior with rivets, screws, bolts, or back of panel nuts shall
be allowed. The enclosure shall provide protection against dirt, dust, oil, and
water. The interior shall be provided with a formed 12-gage subpanel for
attaching surface-mounted components. All components shall be attached
with screws, and the subpanel shall be threaded.

Rivets or back of panel nuts, screws, or bolts shall not be allowed. No panel
penetration is allowed, except for the conduit entry.

Provide a fluorescent lamp in the panel. Each interior shall be equipped
with a 120V, 20 A duplex utility outlet and a dedicated single-pole, 20 A,
120 V circuit breaker protecting the outlet and the lamp. The utility outlet
and the lamp shall be powered by utility power.

Power distribution system shall include a UPS to be powered from a
designated "UTILITY POWER FOR UPS" receptacle. The power
distribution system shall be connected to the UPS output by a cord with a
plug matching the UPS outlet. Provisions shall be made to allow the UPS to
be bypassed, i.e. power distribution system to be powered from the utility
power by the power cord connected to the "UTILITY POWER FOR UPS"
receptacle. The receptacle shall be protected by a designated circuit
breaker.

A folding shelf at least 18 inch wide and a documentation pocket shall be
provided at the panel. The shelf shall be secured to the door bars in a way
to allow vertical adjustment of the shelf location.
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6. Refer to instrument drawings for enclosure size and installation details.
7.  Temperature Control:

a. Contractor shall provide temperature control features, to maintain
internal cabinet temperature within the limits required by the equipment
installed in the cabinet.

b.  Submit cooling system sizing calculations, as part of the enclosure
submittal.

8. The enclosure shall be customized Hoffman NEMA 4 Quote #144591, or
equal.

B. Panel Control Circuit Devices and Components

1. General: All components, except those on the front panels, shall be
mounted behind on fixed or swing-out panels; terminal blocks for field
connections shall be mounted on fixed channels located near the bottom of
the sections but clear of the conduit entry area. Fixed panels shall be
located so as not to prevent access within the cabinets to other components,
wiring, and terminal blocks on fixed panels or front panels.

2. All electrical devices within the panel shall be identified by tag number,
machine printed on a label visible from the panel interior. Labels shall be
made of durable plastic tape with an adhesive backing. The labels shall
have rounded corners and shall be consistent in size throughout the panel.

3. Control Relays:

a. Control relays shall have 120-volt AC or 24-volt DC coils, except as
noted; contacts shall be rated for the various circuit applications shown
on the drawings. Control relays shall be 10-ampere, multiple-contact,
300-volt, plug-in type with dust cover and sockets. The relays shall be
equipped with the following features:

(1) Retaining clip.
(2) Test button lockable in "ON" position.
3) Mechanical flag for contact status indication.
4) Pilot light for coil power indication.
b. If additional contacts are required, they shall be ganged.
c. The relays shall be Releco General Purpose Relays, Allen-Bradley

Bulletin 700-HA, IDEC series RU, Telemecanique RXM relay (Zelio
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Plug-in), or equal. All control relays shall be products of one
manufacturer.

4.  Circuit Breakers: Circuit breakers shall be single-pole, 120-volt, 15-ampere
rating.

5. Feed-Through Terminal Blocks: Feed-through terminal blocks shall be
modular DIN rail mounted with plastic insulating housings and screw
secured cage clamp wire termination and shall be rated 20 amperes at 300
volts. Current carrying parts shall be made of at least an 85% copper alloy,
nickel-plated for maximum conductivity and resistance to corrosion. Terminal
blocks shall provide a secure oxide-film free connection to the wire without
the use of spades, ring tongues, or ferrules. Terminals blocks shall have
captive screws and a built-in vibration resistance mechanism, which locks
the screw connection in place after the wire has been terminated. A bridge
bar for cross connection shall be provided. A test adapter for a banana jack
shall be provided. The test adapter shall provide a positive test connection
to the terminal block and shall lock into place for hands free operation. White
marking strips, fastened securely to the molded sections shall be provided
and wire (terminal) numbers or circuit identifications shall be marked thereon
with permanent marking fluid. Feed-through terminal blocks shall be
Phoenix Contact Type UK 4, Allen-Bradley Series 1492-W, ABB (Entrelec)
Series M4/6.NC, Sprecher+Schuh Cat. No. V7-W4, or equal.

6. Fuse Terminal Blocks: Fuse terminal blocks shall be the same profile, but
different color as the feed through terminal blocks, and shall have blown
fuse light indicator. Fuse terminal blocks shall be Phoenix Contact Type UK
4-TG, or equal.

7.  Disconnect Terminal Blocks: Disconnect terminal blocks shall be of knife
disconnect type. The blocks shall have a universal foot for mounting on DIN
rail and a width of the feed through block. Disconnect terminal blocks shall
be Phoenix Contact Type UK 5-MTK-P/P, or equal.

8. DC Power Supplies: Provide DC power supplies as required for analog
loops and DC circuits. Each power supply shall be enclosed and include
internal short-circuit protection. Current requirements shall not exceed 75%
of manufacturer maximum rating.

9. Receptacles: Duplex receptacles shall be molded composition, ivory,
specification grade, with finder groove face. Duplex receptacles for 120-volt,
single-phase, 3-wire service to be rated 20 amperes, 125 volts, back or side
wired, NEMA Type 5-20R. Duplex receptacles shall be Arrow-Hart No.
5352l, Bryant No. BRY5362-I, Hubbell No. CR5362-1, or equal.

10. Indicating Lights: Indicating light shall be push-to-test transformer type with
LED.
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C. Panel Control Circuit Wiring

1. Wire Type and Size: Instrumentation signal cables shall be of the type used
for process control with shielded pairs or triads with polyvinyl jacket and
overall shield over the multiple pairs or triads. The instrumentation cable
shall be rated 300 volts at 90 °C or better. The size of the instrumentation
cable shall be AWG No. 18 with seven strands minimum, unless otherwise
specified elsewhere.

2. 120-volt AC wiring within the panel shall be AWG No. 14 THHN. Main power
(120-volt AC) to the panels shall be wired using color coded AWG No. 12.
AC power to all system power supplies. Wires shall be color coded in
accordance with the following table:

Black L1 (hot)

White L2 (neutral)

Red AC control circuits

Blue DC circuits

Yellow Interlock control circuits wired from an
external power source

Green Equipment ground

3. Allinterfacing between the cabinets and the field shall be accomplished at a
terminal strip (TB-1). No internal panel wiring shall be connected to terminals
on the “field side" of TB-1. Likewise, no field wiring shall be connected to
terminals on the "panel side" of TB-1.

4.  All intentionally grounded, grounding, and bonding conductors shall be sized
by NEC Article 250 as required.

5.  Wires carrying voltage from external devices and one wire from an analog
loop shall be terminated at the disconnect terminal block.

6. Only one wire shall be terminated at each side of a terminal block. A bridge
bar shall be used for cross connection.

7. Wiring run from components on a swing-out panel to other components on a
fixed panel shall be made up in tied bundles. These shall be tied with nylon
wire ties and shall be secured to panels at both sides of the "hinge loop” so
that conductors are not strained at terminals.

8. Wiring run to control devices on the front panels shall be tied together at
short intervals and secured to the inside face of the panel using Panduit
adhesive mounts with Eastman No. 910 adhesive.
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9. Wiring to rear terminals on panel-mount instruments shall be run in plastic
wireways secured to horizontal brackets run above or below the instruments
in about the same plane as the rear of the instruments.

10. Conformance to the above wiring installation requirements shall be reflected
by details shown on the shop drawings for the Engineer's review.

11. Signal conditioners and control interface relays shall be provided wherever
proper instrument interfacing dictates use of these components. Each
auxiliary device shall be assigned a tag number and shall appear on the
panel shop drawings.

12. Wire Marking:

a. Each signal and circuit conductor connected to a given electrical point
shall be designated by a single unique number which shall be shown
on all shop drawings. These numbers shall be marked on all
conductors at every terminal.

b.  For field distribution of a common potential, wire number to each field
device shall consist of a common (group) number and individual
number, ex. if a wire connected to a “hot” potential on a panel side of a
terminal block has tag “5”, then field wires should be tagged “5-1", 5-27,
etc.

c. The markers shall be permanent sleeve type with machine printed
black markings. Markers shall be Thomas & Betts Series EZS, Tyco
Series RPS, or equal.

13. Terminal Marking: Each terminal shall be identified by a single unique
number. Hand-written labels shall not be allowed. The match between the
terminal identification and the wire identification is not required.

14. All electrical devices within the panel shall be identified by tag number,
machine printed on a label visible from the panel interior. Labels shall be
laminated plastic with an adhesive backing. The labels shall be consistent in
size throughout the panel.

D. Spare Parts

1. The Contractor shall furnish to the Owner all necessary spare parts of
components required to maintain the system. Prior to final acceptance of
work, the Contractor shall provide a spare parts listing of all necessary spare
parts and quantities for review by the Owner's Representative. The spare
parts shall include, but not be Ilimited to, the following minimum
requirements:
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MINIMUM SPARE PARTS LIST
Part Description Quantity
1. Power supply 1 each type
2. Relays 2 each type

2.  The Contractor shall deliver to the Owner all the required spare parts upon
final acceptance of the work. The spare parts shall not be used as
replacement parts during the guarantee period.

PART 3 - EXECUTION

Refer to Section 405000

END OF SECTION
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SECTION 409115 MAGNETIC FLOWMETERS

PART 1 - GENERAL

A. Description

This section describes requirements for magnetic flowmeters.

B. Related Work Specified Elsewhere

1.

2.

Painting and Coating: 099000.

Pressure Testing of Piping: 400515.

C. Submittals

1.

Submit shop drawings in accordance with the General Conditions and
Section 013300.

Submit manufacturer's catalog data and detail drawings showing
dimensions, pressure rating, coatings, and meter parts and describe by
material of construction specifications (such as AlSI, ASTM, SAE, or CDA)
and grade or type.

Furnish manufacturer’s application performance guarantee with submittals.

Show meter laying lengths.

PART 2 - MATERIALS

A. Manufacturers
1. The meter flow tube and transmitter shall be by the same manufacturer.
2. The magnetic flowmeter and transmitter shall be manufactured by ABB
Instrumentation, Rochester, New York:

Magnetic Flowmeter with Transmitter and insitu software:
Model WaterMaster series with VeriMaster verification
software.

3. The manufacturer shall have a minimum of five years' experience in the

manufacture of bipolar d-c magnetic flowmeters.
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B. Meter Design

1. The magnetic flowmeter shall be an obstructionless pipeline-mounted
instrument to magnetically measure the flow of the process media. The
output signal shall not be affected by changes in fluid viscosity or density
and shall have zero point stability and auto zeroing functions. Provide the
magnetic flowmeter with the following features:

a. Drip- and splash-proof sensor, capable of withstanding temporary
submersion of up to 30 feet of water for 48 hours.

b. Integral terminal box with watertight cable seals.
c. Interconnecting cables.

2.  Provide stainless steel grounding rings and grounding straps per
manufacturer’s requirements.

C. Materials of Construction--Flanged Meters

1. The flow tube shall be Type 304 stainless steel with carbon steel flanges per
ANSI B16.5 Class 150.

2. Liner and electrodes shall be as indicated in the subsection on "Service
Conditions."

D. Indicator/Totalizer

The indicator/totalizer shall accept the process flow signal from the magnetic
flowmeter and convert its electrical output signals directly proportional to the
instantaneous metered flow rate. The housing shall be suitable for field mounting.

E. Transmitter

1. The transmitter shall be microprocessor based with flow rate indicator in
engineering units, forward, reversed, and net flow totalizer, all in user-
selectable engineering units. The display shall also be capable of indicating
alarm status and velocity of fluid. The transmitter shall be mounted as
indicated in the instrument list.

2. The preamplifier input impedance shall be a minimum of 10E+11 ohms.
3. Power Requirements: 117-volt ac, £10%, 60 hertz.

4. Totalized flow and programmed configuration shall be maintained in memory
for up to 10 years.
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F. Interconnecting Cable

Interconnecting cables shall be furnished by the magnetic flowmeter
manufacturer. Provide signal cable with minimum 30-ft length.

G. Performance

The overall system's performance shall be as follows:

1.

2.

10.
11.

12.

13.

14.

Accuracy: 0.2% of flow rate with minimum fluid velocity of 1 fps.
Repeatability: £0.05% of flow rate.

Calibration shall be per compliance with OIML R49 Type P standards.
Adjustable full-scale range.

Outputs: Bidirectional, isolated 4- to 20-mA d-c and either 24-volt d-c scaled
pulse, or 0- to 10-KHz frequency.

Minimum Conductivity: 5 micromho/centimeter.
Power Consumption: 20 watts maximum.
Temperature Limits, Ambient: -20°F to +140°F.

Temperature Limits, Process: Elastomers +160°F, Teflons +300°F, ceramic
350°F.

Field Selectable Low Flow Cutoff: 0% to 10%.

The flowmeter shall have a positive zero return (PZR) input controlled by an
external dry contact.

Environmental Rating: NEMA 4X, for both sensor and electronics whether
remote or sensor mounted.

The meter shall have empty pipe detection.

A common alarm discrete output (a dry contact or a transistor switch) shall
be provided for remote indication of fault conditions.
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PART 3 - EXECUTION

A.

Service Conditions

MAGNETIC FLOWMETER AND INDICATOR/TOTALIZER

GENERAL
1. P&ID No. N-102
2. Service water
MAGNETIC FLOWMETER
3. Tag No. FE-101
4. Metering Tube
Size Flg. 16 inch
Rating (psi) 150
5. Metering Tube Stainless Steel
Material
6. Liner Material Elastomer
7. Electrode Material |316 SST
8. Elec. Class. NEMA 4X

INDICATOR/TOTALIZER TRANSMITTER

9. Tag No. FIT-101

10. |Flow Rate Ind. 0 — 2500 gpm
Scale

11. |Flow Totalizer gpm X 1000
Multiplier

12. | Aux. Output Signal |4 —20 mA

13. | Aux. Output Signal

See drawings

To
14. |Elec. Class. NEMA 4X
15. | Mounting Wall Mount

Waterline Intertie Project — BP3
MAGNETIC FLOWMETERS
60061295 - 29 Jul 2010

409115-4





SERVICE CONDITIONS

16. |Process Media Water

17. | Spec. Gravity 1.0

18. | Conductivity (Mhos)|450/ 1600
(min/max)

19. | TDS (ppm) 290/ 1,000
(min/max)

20. | Flow (gpm) 0/2,500
(min/max)

21. | Velocity (fps) 0/4.0
(min/max)

22. | Press. (psig) 30/150
(min/max)

23. |Temp. (°F) 4517110
(min/max)

B. Replacement Spool

Furnish a flanged ductile-iron spool in accordance with Specification Section
402040 with gaskets for the magnetic flowmeter. The spool shall be the same
length as the meter.

C. Painting and Coating

Coat exposed carbon steel components of meter tube and sensor in accordance
with Section 099000, System No. 21 at the place of manufacture. Finish coat shall
match the color of the adjacent piping.

END OF SECTION
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SAN LUIS OBISPO AIR POLLUTION CONTROL DISTRICT
Geologic Exemption from Naturally Occurring Asbestos ATCM





M. _AIRPOLLUTION  pr
Q). cONTROL DisTRIcT RECEIVED

November 2, 2009 COUNTY OF SAN LUIS OBISPO NOV - 4 2009

Bruce Buel, General Manager ¢
Nipomo Community Services District AECOM
148 South Wilson Street

Nipomo CA 93444

SUBJECT: Naturally Occurring Asbestos ATCM ~ Geologic Exemption Request Granted for the Nipomo
Community Service District Waterline Inter-tie Project

Dear Mr. Buel:

Thank you for your submittal for exemption from California Code of Regulations Section 93105 (Naturally

Occurring Asbestos ATCM) dated October 14, 2009. After review of the documentation, the District agrees
with the geological evaluation and grants Nipomo Community Services District’s request for exemption for

the scope of evaluations for the Nipomo CSD Waterline Inter-tie Project located in Nipomo.

Based upon the Geologic Evaluation performed by Fugro West, Inc. dated March 2, 2009, it appears that the
likelihood of encountering serpentine deposits is low.

Expiration of the Geologic Exemption: If Nipomo Community Services District or its contractors subsequently

discover any naturally occurring asbestos, serpentine, or ultramafic rock in the area to be disturbed, then:

1. Nipomo Community Services District or operator must comply with the requirements of CCR 93105;

2. Nipomo Community Services District or operator must report the discovery of the naturally-occurring asbestos,
serpentine, or ultramafic rock to the APCO no later than the next business day; and

3. The exemption under CCR 93105 subsection (c) (1) shall expire and cease to be effective.

Based on the information provided, we are unsure of the types of equipment that may be present at the site
during construction. Certain operational sourccs may require APCD permits, such as back-up diesel
generators > 50 HP. Portable equipment used during construction activities may require California statewide
portable equipment registration (issued by the California Air Resources Board) or a District permit. Please
contact the District's Engineering Division at (805) 781-5912 for specific information regarding registration or
permitting requirements.

Thank you for the payment of the NOA Evaluation Fee. If you have any questions, please contact me at
(805) 781-5912.

Very truly yours,

Tim Fuhs

Air Quality Specialist

TIF/Img

cc: Melissa Guise, San Luis Obispo County Air Pollution Control District
Eric Snelling, Padre Associates
Brian Pedrotti, San Luis Obispo County Planning Department
Eileen Shields, AECOM

HAPLANCEQA\Project_Review\300003 100\3 194-2\3194-2NOA .doc

3433 Roberto Court = San Luis Obispo, CA 93401 « 805-781-5912 « FAX: 805-781-1002
info@slocleanairorg < www.siocleanair.org

& printed on recycled paper





CAL/OSHA MINING AND TUNNELING UNIT
Tunneling Classifications





State of California

Department of Industrial Relations

DIVISION OF OCCUPATIONAL SAFETY AND HEALTH
MINING AND TUNNELING UNIT

C101-083-10T | Van Nuys Office R5D2

Underground Classification

NCSD Nipomo Waterline Intertie Project

(NAME OF TUNNEL OR MINE AND COMPANY NAME)

AECOM for: Nipomo Community Services District

of 1194 Pacific Street, Suite 204 San Luis Obispo, CA 93401
(MAILING ADDRESS)
North Blosser Road south of Canal Street
at Santa Maria, Santa Barbara County, California
(LOCATION)
has been classified as *NON GASSY **

(CLASSIFICATION)
as required by the California Labor Code Section 7955.

The Division shall be notified if sufficient quantities of flammable gas or vapors have been encountered underground.
Classifications are based on the California Labor Code Part 9, Tunnel Safety Orders and Mine Safety Orders.

A 30" diameter steel casing, approximately 60 feet in length to be installed under a storm drain by "jack and
bore™ method from station 21+79 to station 22+38, Santa Maria, Santa Barbara County, California

** Reference:(1) Geotechnical Report by Fugro West, Inc. dated March 2, 2009
March 22, 2010 (2) Preliminary Plans by AECOM, undated.

James Wittry
Interim District Manager





04/01/2810 15:14 9815579 MININING TUNNING PAGE

State of California
Department of Industrial Relations

DIVISION OF OCCUPATIONAL SAFETY AND HEALTH
MINING AND TUNNELING UNIT

[T C102-083-10T__ |Revised: 330110 Van Nuys Office R502

Underground Classification

NCSD Nipomo Waterline Intertie Project
(NAME OF TUNNEL OR MINE AND COMPANY NAME)

AECOM for: Nipomo Community Servicas District

of 1194 Pacific Street, Suite 204 San Luis Obispo, CA 9401
(MAILING ADDRESS)
Santa Maria River levee at the north end of Blosser Road
at Santa Maria, Santa Barbara County, California
T (LOCATION)
has been classified as * POTENTIALLY GASSY ™
(CLASSIFICATION)

as requirad by the Califomia Labor Code Section 7955.

Tho Division shall be notified If sufficient quantities of flammable gas or vapors have been encountered underground.
Classifications ara based on the Callfornia l.abar Code Part 8, Tunnel Safety Orders and Mine Safety Ordars.

A 30" diameter steel casing, approximately 270 feet in length to be installed by “jack and kore" method under the
Santa Marla River levee from station 50+96 to station 53+66, Santa Maria, Santa Barbara Ccunty, California

* Raferance:(1) Geotechnical Report by Fugro West, inc. dated March 2, 2009

M 2010 : (2) Preliminary Plans by AECOM, undated.
(3) Addendum to Geotechnical Report by Fugro West, Inc, 3/10/10

James Wittry
erlm District Manager
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APPENDIX B
EASEMENTS AND ACCESS





SANTA BARBARA COUNTY
FLOOD CONTROL & WATER CONSERVATION DISTRICT
ACCESS AGREEMENT
Pending





LEGAL DESCRIPTIONS FOR EASEMENTS





EXHIBIT “A”

LEGAL DESCRIPTION
Over a portion of APN: 090-341-019 (County of San Luis Obispo)
Owner: Patricia P. McLanahan

A portion of Government Lot 4, in the west one-half of Section 34, and a portion
of Government Lot 1 in the east one-half of Section 33, both in Township 11
North, Range 34 West, S.B.M. in the County of San Luis Obispo, State of
California according to the Official Plat on file in the District Land Office, and
being more particularly described as Parcels “A” and “B” below:

PARCEL “A” (Exhibit C, Permanent Easement Area)
A strip of land, thirty feet (30 feet) wide, the center line described as follows:

Commencing at a found 1 inch diameter iron pipe marking the Section Corner
between Sections 33 and 34, Township 11 North, Range 34 West, and Sections
3 and 4, Township 10 North, Range 34 West, S.B.M. in the County of Santa
Barbara, State of California, as shown on Tract 5764, Phase 3, Unit 2, in the City
of Santa Maria, County of Santa Barbara, State of California, according to the
map filed in Book 188 at Pages 31 through 36 of Maps, in the Office of the
County Recorder of said Santa Barbara County, and having grid coordinates of
(northing) 2,188,882.615 feet, (easting) 5,826,896.812 feet of the California
Coordinate System 1983 (CCS83), Zone 5, epoch date 2002.00, using
Continuous Operating Reference Stations, 1996 adjustment [NAD83(CORS96)];

Thence north 07°03'04” east 2,406.08 feet to a found two inch diameter iron pipe
and brass cap stamped "LS 5565" marking the point of intersection of Blosser
Road and Atlantic Place as shown on said map and having grid coordinates of
(northing) 2,191,270.493 feet (easting) 5,827,192.174 feet of said CCS83, Zone
S5;

Thence south 88°33'41” west 8.19 feet to the True Point of Beginning and for
convenience called Point “A”;

Thence north 02°44'34" east 512.30 feet;

Thence north 21°53'43" west 3,162.47 feet to a point for convenience called
Point “B” and lying south 36°54°15” east 1,098.08 feet from a found one inch iron
pipe and plastic plug stamped “RCE 25366” marking the corner common to Lot 1
and Lot 2 and on the northwesterly boundary line of Tract No. 2034 in the County
of San Luis Obispo, State of California, according to the map filed in Book 18 at





Page 78 of Maps, in the Office of the County Recorder of said County, and
having grid coordinates of (northing) 2,195,594.427 feet (easting) 5,825,369.804
feet of said CCS83, Zone 5, and also lying south 45°03'37” west 1,909.68 feet
from a found three quarter inch iron pipe and tag stamped “LS 2391” marking the
most easterly corner of Lot 3 of said Tract No. 2034 and having grid coordinates
of (northing) 2,196,065.278 feet (easting) 5,827,380.941 feet of said CCS83,
Zone 5.

Containing 13,900 square feet more of less.

PARCEL “B” (Exhibit D, Temporary Construction Easement)

A strip of land, one hundred and eighty five feet (185 feet) wide, the center line
described as follows:

Beginning at the above described Point “A”;

Thence north 02°44'34" east 512.30 feet;

Thence north 21°53'43" west 3,162.47 feet to the above described Point “B”.
Excepting therefrom the land described in Parcel “A” above.

Containing 71,821 square feet more of less.

All distances are grid distances CCS 83, Zone 5. The combined scale factor is
1.00025844.

The above described Parcels “A” and “B” are graphically shown on the Exhibits
“B”, “C”, and “D” attached hereto and made a part hereof.

END DESCRIPTION

W Woayr = AW, No. 6192

Exp. 3/31/12

Joseph T. Morris, PLS 6192 6/18/10
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EXHIBIT C, PARCEL A

PERMANENT EASEMENT
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EXHIBIT “A”

LEGAL DESCRIPTION
Over a portion of APN: 118-002-095 (City of Santa Maria)
Owner: North Preisker Ranch

A portion of North Preisker Ranch, Tract 5764, Phase 3, Unit 2, in the City of
Santa Maria, County of Santa Barbara, State of California, according to the map
filed in Book 188 at Pages 31 through 36 of Maps, in the Office of the County
Recorder of said County, and being more particularly described as Parcels “A”
and “B” below:

PARCEL “A” (Exhibit C, Permanent Easement Area)
A strip of land, thirty feet (30 feet) wide, the center line described as follows:

Commencing at a found 1 inch diameter iron pipe marking the Section Corner
between Sections 33 and 34, Township 11 North, Range 34 West, and Sections
3 and 4, Township 10 North, Range 34 West, S.B.M. in the County of Santa
Barbara, State of California, as shown on said map and having grid coordinates
of (northing) 2,188,882.615 feet, (easting) 5,826,896.812 feet of the California
Coordinate System 1983 (CCS83), Zone 5, epoch date 2002.00 using
Continuous Operating Reference Stations, 1996 adjustment [NAD83(CORS96)];

Thence north 07°03'04” east 2,406.08 feet to a found two inch diameter iron pipe
and brass cap stamped "LS 5565" marking the point of intersection of Blosser
Road and Atlantic Place as shown on said map and having grid coordinates of
(northing) 2,191,270.493 feet (easting) 5,827,192.174 feet of said CCS83, Zone
S5;

Thence south 88°33'41” west 8.19 feet to the True Point of Beginning and for
convenience called Point “A”;

Thence north 02°44'34" east 512.30 feet;

Thence north 21°53'43" west 3,162.47 feet to a point for convenience called
Point “B” and lying south 36°54’15” east 1,098.08 feet from a found one inch iron
pipe and plastic plug stamped “RCE 25366” marking the corner common to Lot 1
and Lot 2 and on the northwesterly boundary line of Tract No. 2034 in the County
of San Luis Obispo, State of California, according to the map filed in Book 18 at
Page 78 of Maps, in the Office of the County Recorder of said County, and
having grid coordinates of (northing) 2,195,594.427 feet (easting) 5,825,369.804
feet of said CCS83, Zone 5, and also lying south 45°03’'37” west 1,909.68 feet
from a found three quarter inch iron pipe and tag stamped “LS 2391” marking the





most easterly corner of Lot 3 of said Tract No. 2034 and having grid coordinates
of (northing) 2,196,065.278 feet (easting) 5,827,380.941 feet of said CCS83,
Zone 5.

Excepting therefrom any portion of Blosser Road, Atlantic Place, and the area
shown as the irrevocable offer of street dedication to the City of Santa Maria as
shown on first said map.

Containing 1,749 square feet more of less.

PARCEL “B” (Exhibit D, Temporary Construction Easement)

A strip of land, one hundred feet (100 feet) wide, the center line described as
follows:

Beginning at the above described Point “A”;

Thence north 02°44'34" east 512.30 feet;

Thence north 21°53'43" west 3,162.47 feet to the above described Point “B”.
Excepting therefrom any portion of Blosser Road, Atlantic Place, and the area
shown as the irrevocable offer of street dedication to the City of Santa Maria as
shown on first said map.

Excepting therefrom the land described in Parcel “A” above.

Containing 3,894 square feet more of less.

All distances are grid distances CCS 83, Zone 5. The combined scale factor is

1.00025844.

The above described Parcels “A” and “B” are graphically shown on the Exhibits
“B”, “C”, and “D” attached hereto and made a part hereof.

END DESCRIPTION

Joseph T. Morris, PLS 6192 6/18/10
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EASEMENT AGREEMENTS AND CONDITIONS
Pending
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APPENDIX D
BORING LOGS





Boyle Engineering Corporation

Project No. 3044.076

-l-'uann

= . ,: . | LOCATION: The drill hole location referencing local
zZ & 4,19 0|z g landmarks or coordinates General Notes
S |34 3z ,
':: E I-'I_J % T % OQ SURFACE EL: Using local, MSL, MLLW or other datum Soil Texture Symbol
o 4 g@ 2|S %8 Sloped line in symbol column indicates
m o7 g MATERIAL DESCRIPTION transitional boundary
’-:'_T' 7 Samplers and sampler dimensions
." :'1 Well graded GRAVEL (GW) (unless otherwise noted in report text) are as follows:
81 25
F-12 2 '..".‘*. Symbol for:
. : : : — 1 SPT Sampler, driven
. Tes Poorly graded GRAVEL (GP) c 1-3/8"ID, 2" OD
L 14 2 : . : * 2 0 2 CA Liner Sampler, driven
- ' A 2-3/8" 1D, 3" OD
Well graded SAND (SW) R 3 CALiner Sampler, disturbed
S 2-3/8" 1D, 3" OD
16 6 3 25 E 4 Thin-walled Tube, pushed
' (25) 2-7/8" ID, 3" OD
Poorly graded SAND (SP) G )
R 5 Bulk Bag Sample (from cuttings)
-8 8 I'I’Ti' A 6  CA Liner Sampler, Bagged
4 :::: (25) | Silty SAND (SM) Ill 7 Hand Auger Sample
lo0 10 [HH E 8 CME Core Sample
K D 9 Pitcher Sample
>(< 18+ | Clayey SAND (SC) 10 Lexan Sample
F-22 12 gg 30 11  Vibracore Sample
Silty, Clayey SAND (SC-SM) 12 No Sample Recovered
K 13 Sonic Soil Core Sample
r-24 14 6 ><<
gg Elastic SILT (MH) Sampler Driving Resistance
7 Number of blows with 140 Ib. hammer, falling
r-26 16 F 30" to drive sampler 1 ft. after seating
7 | sampler 6"; for example,
SILT (ML) N -
% E Blows/ft  Description
28 18 v 25 25 blows drove sampler 12" after
20"/ . G initial 6" of seating
8 " -
24" | Silty CLAY (CL-ML) R 86/11"  After driving sampler the initial 6"
L.30 20 It A of seating, 36 blows drove
V) — | sampler through the second 6"
% Fat CLAY (CH) N interval, and 50 blows drove the
/ 9 7 (25) E sampler 5" into the third interval
L3222 /7 // D
] 50/6" 50 blows drove sampler 6" after
= Lean CLAY (CL) initial 6" of seating
L34 24 Ref/3" 50 blows drove sampler 3" during
initial 6" seating interval
4 CONGLOMERATE . L
Blow counts for California Liner Sampler
L3626 shown in ()
; SANDSTONE Length of samﬁle symbol approximates
recovery lengt
-38 28
Classification of Soils per ASTM D2487
12 |@ SILTSTONE or D2488
L.40 30 - R Geologic Formation noted in bold font at
o) the top of interpreted interval
MUDSTONE
13 C | strength Legend
42 32 K Q = Unconfined Compression
| u = Unconsolidated Undrained Triaxial
CLAYSTONE t = Torvane
p = Pocket Penetrometer
r-44 34 m = Miniature Vane
BASALT Water Level Symbols
46 36 AR Y Initial or perched water level
¥  Final ground water level
A A ANDESITE BRECCIA A/  Seepages encountered
L4838 of f_ Rock (f)uality Designation (RQD) is the
0= & sum of recovered core pieces greater
L0 A4—0] Paving and/or Base Materials than 4 inches divided by the length of
ey the cored interval.

KEY TO TERMS & SYMBOLS USED ON LOGS
PLATE A-1

BORING LOG KEY VENTURA F:\FUGRO SLO GEOTECH DOCUMENTS\GINT\GINT PROJECTS\3044.076.GPJ 1/9/09 11:20 a





Boyle Engineering Corporation
Project No. 3044.076

[

LOCATION: 60" north of intersection of Canal Street and s
<< 9
& Glnl & Blosser Road southbound lane . 2| ow N u <
zZ €| 22 |z|e|l&5 FRlZ2 e |22 | as|ES |09
g T Eg UJH_I8 '%J';QI—' uz | o4 S Ogs|aox
£ E|Ws|Z|z|L |SURFACEEL: 1935 ft+/- (rel. MSL datum) CT|les || 2205 |Hu|Lh
z 4035|3333 59|20 |32|28| 53| <2 |5z
m o2 7 S| 73| ofF® & | Be
MATERIAL DESCRIPTION S50
> ARTIFICIAL FILL (af)
B Approximately 4.5" asphalt concrete over
192 approximately 5" base material [N SRR DURREU RS DURRROS RN O
20 | Well-graded SAND (SW): medium dense, brown, 3 4
190 moist
Silty SAND (SM): medium dense, brown, moist,
168 (19) occasional subangular gravel up to approximately 117 (110 | 7 14
B 1/2"
1186
8 Well-graded SAND with silt (SW-SM): mediumdense, | | | | | | | =
ROAEE brown, moist
g4 104 . 1 3 X 16 [ IR I DU (D NN R
182
12. . B N
180
14
178
16. . H B
176
18
174
20 e R i e B
172
22. . B N
170
24
168
26. . B N
166
28 -
164
30 e R i e B
162
32. . H B
160
34. . H B
158
36. . H B
156
38. . H B
154
152
The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location. Subsurface conditions may differ at other locations and with the passage of time.
COMPLETION DEPTH: 11.0ft DRILLING METHOD: 8-inch-dia. Hollow Stem Auger
DEPTH TO WATER: Not Encountered HAMMER TYPE: 140-Ib Automatic Trip
BACKFILLED WITH: Cuttings/Cold Patch DRILLED BY: S/G Drilling Company
DRILLING DATE: October 17, 2008 LOGGED BY: C Stoehr

CHECKED BY: C Lovato

LOG OF BORING NO. B-01

Nipomo-Santa Maria Intertie

Nipomo, California
PLATE A-2

BORING LOG VENTURA F:\FUGRO SLO GEOTECH DOCUMENTS\GINT\GINT PROJECTS\3044.076.GPJ 1/9/09 11:38 a





Boyle Engineering Corporation

Project No. 3044.076

[

LOCATION: 60" north of Eagleton Avenue, west side of Ly
& Glnl & Blosser Road . 2| ow N %*‘5
g S|2g|=|% &3 L2 &2 e |2g| 08|58 |07
E Il Ea|wl4H S Yoo |z | oS5O |ax
5 F|us gz gg SURFACE EL: 193.5 ft +/- (rel. MSL datum) Crles |l 220 hu |25
5 8|25 |2(3/50 23| 32|33|2§8(°5|32 |35
m N S,z | 73| ofFF &7 | 5e
MATERIAL DESCRIPTION % 0
ARTIFICIAL FILL (af)
Approximately 4.5" asphalt concrete over
192 approximately 5" base material SRR U IR URUUS IUURR SRR O
A K \Silty clayey SAND (SC-SM): brown, moist /]
L100 >§ ALLUVIUM (Qal)
Poorly-graded SAND (SP): medium dense, brown,
(30) moist, occasional subangular gravel up to 108 | 105 | 3 5
L188 approximately 3/4"
188 Poorly-graded SAND with gravel (SP): medium dense, |...... [ ... | ... | . f.... [ | ...
brown, moist, subangular and subrounded gravel up
L1ga ) X »8 to approximately 1/2", increase in grain size B N
182
12. vvvvv
180
14
178
16. vvvvv
176
18
174
20 R e R B e B e
172
22. vvvvv
170
24
168
26. vvvvv
166
28
164
30 R e R B e B e
162
32. vvvvv
160
34. vvvvv
158
36. vvvvv
156
38. vvvvv
154
40 R e B B e R PR
152

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location. Subsurface conditions may differ at other locations and with the passage of time.

COMPLETION DEPTH: 11.0 ft

DEPTH TO WATER: Not Encountered
BACKFILLED WITH: Cuttings/Cold Patch
DRILLING DATE: October 13, 2008

LOG OF BORING NO. B-02

Nipomo-Santa Maria Intertie
Nipomo, California

BORING LOG VENTURA F:\FUGRO SLO GEOTECH DOCUMENTS\GINT\GINT PROJECTS\3044.076.GPJ 1/9/09 11:38 a

DRILLING METHOD: 8-inch-dia. Hollow Stem Auger

HAMMER TYPE: 140-Ib Automatic Trip

DRILLED BY: S/G Drilling Company

LOGGED BY: C Stoehr
CHECKED BY: C Lovato

PLATE A-3





Boyle Engineering Corporation

Project No. 3044.076

[

LOCATION:  Approximately 115 north of Hidden Pines Ly
& 2|2 Sl IIE Road on Blosser Road west side 5|58 2| ow - %;‘:
6 |38 |55 43 G2 &C|gE | 20| 2% |cs | oz
S E|ES|g|2| L2 | SURFACEEL: 1951t +/- (rel. MSL datum) STlcg| 52| 2235|5895
g 5]%5 (33|53 2330|358 (58 |75 |32 |33
o &4 93 Sz = o | 8% o T
MATERIAL DESCRIPTION % 2
ARTIFICIAL FILL (af)
194 \ Approximately 2.5" asphalt concrete over
approximately 3" base material U U R S
e R o | =
L190 36) | ALLUVIUM (Qal) i _ 01| 97 | 5
Silty SAND (SM): medium dense, brown, moist
188
1186
(20) ) ) o ) 1110 104 6 | | _|_ _|_ _
- increase in grain size, occasional gravel
184 subrounded up to approximately 1/2"
o ]
182
14
1180
wsd ! ]
178
18
176
20 R e e B e e e
174
od 0 ]
172
24
170
s ! ! ]
168
28
1166
30 R e e B e e e
164
24 0
162
a4
1160
s4 ! ]
1158
w4 ! ]
1156
40 e e B B B B
154

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location. Subsurface conditions may differ at other locations and with the passage of time.

COMPLETION DEPTH: 11.0 ft

DEPTH TO WATER: Not Encountered
BACKFILLED WITH: Cuttings/Cold Patch
DRILLING DATE: October 13, 2008

LOG OF BORING NO. B-03
Nipomo-Santa Maria Intertie

Nipomo, California

BORING LOG VENTURA F:\FUGRO SLO GEOTECH DOCUMENTS\GINT\GINT PROJECTS\3044.076.GPJ 1/9/09 11:38 a

DRILLING METHOD: 8-inch-dia. Hollow Stem Auger

HAMMER TYPE: 140-Ib Automatic Trip
DRILLED BY: S/G Drilling Company

LOGGED BY: C Stoehr
CHECKED BY: C Lovato

PLATE A-4





Boyle Engineering Corporation
Project No. 3044.076

[

LOCATION: South of levee, proposed jack and bore location, EEE “ €
; . - 2 E
& S lo = intersection of Atlantic and Blosser 5 S > gl o8
5 Z|23|2|5 83 F81 &3 e | 25| 08 |58|22| E35
F £ | F2 Y|z 2o 2P | EE | Ba |25 | B | B | §4S
< ol |PEsS|zlg|s SURFACE EL: 198 ft +/- (rel. MSL datum) FTlen| <k | 20|03 L gh NS
S G| RS 8|33z EOo|Z5 |2z |a8 |32 | <2 |52 <3
U ao|s»|2|S| a9 ZL |54 |76 | e8| T2 | 22| 8E| %
o |23 53| 7= o|FF a7 1 Ex| 8¢
MATERIAL DESCRIPTION % & g
ARTIFICIAL FILL (af):
Approximately 2.25" asphalt concrete over approximately 12" -0
base material over angular shale cobble, approximately 7" co=
1196 Well-graded SAND with silt (SW-SM): medium dense, brown, |~ | | voc =12
19 moist h2s=0
L10a lel=0
(9) 117 [110| 7 | 10 oxy =205
- occasional subangular gravel up to approximately 1"
r192
ALLUVIUM (Qal):
Poorly-graded SAND (SP): medium dense, brown, moist,
r190 occasional subangular gravel up to approximately 1/2", well R SR A ISR R IR R
graded SAND (SW) layer in middle of sampler,
approximately 5" thick
.188 21 — o — .— e e B | e
co=0
voc=1
tise 124 K | h2s=0
lel=0
oxy = 20.9
.184 vvvvv .
(13) 96 92 4
- loose, decrease in grain size co=0
r182 voc =1.2
h2s=0
.180 vvvvv Iel :O
Poorly-graded SAND with gravel (SP): medium dense, brown, oxy =20.9
moist, subangular and subrounded gravel up to
178 @3 approximately 1" P04 2000 5 A e e co=0
voc =0.8
r176 h2s=0
lel=0
Poorly-graded SAND (SP): medium dense, brown, moist, oxy = 20.9
174 occasional subangular gravel up to approximately 3/8" o O IR PR S
22
co=0
ri72 voc = 0.7
h2s=0
l170 Well-graded SAND with gravel (SW): dense, brown, moist, [P Y [ R [ A I lel=0
subrounded to rounded gravel up to approximately 2" oxy = 20.9
l168 (49) | 115 1 107 | 7 | | | |- b .
Note: October 13, 2008 drilling terminated at 31.0 feet co=0
Poorly-graded SAND with silt and gravel (SP-SM): dense, tan, voc =0
1166 moist, some coarse sand, fine gravel, interlayered with silty T F i P IEEEEETY PR h2s=0
SAND (SM) lel=0
oxy = 20.9
.164 vvvvv .
(63) 112 | 107 5
co=0
r162 voc=0
h2s =0
lel=0

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location. Subsurface conditions may differ at other locations and with the passage of time.
DRILLING METHOD: 8-inch-dia. Hollow Stem Auger
HAMMER TYPE: 140-Ib Automatic Trip

DRILLED BY: S/G Drilling Company

LOGGED BY: C Stoehr and N Lehr

CHECKED BY: C Lovato

COMPLETION DEPTH: 81.0 ft

DEPTH TO WATER: Not Encountered

BACKFILLED WITH: Cuttings/Cold Patch

DRILLING DATE: October 13, 2008 and February 22, 2010

LOG OF BORING NO. B-04
Nipomo-Santa Maria Intertie
Nipomo, California

CUSTOM GAS F:\FUGRO SLO GEOTECH DOCUMENTS\GINT\GINT PROJECTS\3044.076.GPJ 3/10/10 03:40 p

PLATE A-5a





Boyle Engineering Corporation

Project No. 3044.076

[

LOCATION: South of levee, proposed jack and bore location, [a €
X . . <92
& S lo = intersection of Atlantic and Blosser 5 S > w | L,
zZ €| 22 |z|e|l&5 FSlZelwp| 23| as|ER 00| 25
O I &3 |w|4l 8 Yojog|uz|ad S| 8| g | B,
£ E | U3 |Z|2| L2 | SURFACEEL: 198 ft+- (rel. MSL datum) Trles|KE| 22|05 | hU |2 28
S FEs (25|23 Eolzg |22z |28 |32 (<2 |32 <3
L 0|30 5/589 541587558 | 7| 2% &L &¢
] 0 ) = O° gE| og
MATERIAL DESCRIPTION % U’ g
oxy =21.1
- very dense, gravel or cobbles, rig chatter
co=
voc =0.3
r156 h2s=0
lel=0
oxy =21
154 - fine to coarse gravel, few cobbles
Poorly-graded SAND with silt (SP-SM): dense, tan, moist, 102 | 99 3 =0
interlayered coarse sand
+152 464}l pE=g T A TTTE TTETEEETE voc =0
h2s=0
L150 lel=0
oxy =21
1148 . . . - o 8 e e
- very dense, interbedded 2" layers of fine silty SAND (SM) co=0
voc =0
tiae s24M 0L h2s=0
lel=0
oxy = 20.9
r144
111 | 106 4
OLDER ALLUVIUM (Qoa): co=0
142 Poorly-graded SAND (SP): very dense, tan, moist [l voc =0
h2s=0
L140 lel=0
oxy = 20.9
r138 e s Rl Rt At I pP oty S
- interlayered silty SAND (SM), very dense, brown, moist voc=0
t136 624 L h2s=0
lel=0
oxy = 20.9
r134
108 | 104 4
- very dense, moist co=0
.132 vvvvv VOC = O
h2s =0
.130 vvvvv Iel_:2(:)|. 1
Silty SAND (SM): very dense, tan, moist oy = 2L
r128 70—~:‘."' SX 58 e s B Rt Aol I pP ety
RN voc =0
e 24f L h2s = 0
lel=0
- oxy = 20.9
r124 74 - -
. Poorly-graded SAND (SP): very dense, tan, moist
9 (86) 115 | 111 4
co=0
The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location. Subsurface conditions may differ at other locations and with the passage of time.
COMPLETION DEPTH: 81.0 ft DRILLING METHOD: 8-inch-dia. Hollow Stem Auger
DEPTH TO WATER: Not Encountered HAMMER TYPE: 140-Ib Automatic Trip
BACKFILLED WITH: Cuttings/Cold Patch DRILLED BY: S/G Drilling Company
DRILLING DATE: October 13, 2008 and February 22, 2010 LOGGED BY: C Stoehr and N Lehr
CHECKED BY: C Lovato
LOG OF BORING NO. B-04
Nipomo-Santa Maria Intertie
Nipomo, California
PLATE A-5b

CUSTOM GAS F:\FUGRO SLO GEOTECH DOCUMENTS\GINT\GINT PROJECTS\3044.076.GPJ 3/10/10 03:40 p






[

Boyle Engineering Corporation
Project No. 3044.076

LOCATION: South of levee, proposed jack and bore location, Ett “ €
& oyl B intersection of Atlantic and Blosser 5 S > w | L,
zZ €| g2 20:53 Sl Ze| w23 | as|ES || S5~
O I &3 |w|4l 8 Yo|os|uz |28 | 55| 8x|az| §,8
£ E | U3 |Z|2| L2 | SURFACEEL: 198 ft+- (rel. MSL datum) Trles|KE| 22|05 | hU |2 28
S G| RS 8|33z EOo|Z5 |2z |a8 |32 | <2 |52 <3
W o| =< 3:, n9 %UJ Dg [ON RN - Jz éUJ 8o
m 0 ) = O° o gE| og
MATERIAL DESCRIPTION % @ 8
voc =0
h2s=0
tico 784 lel=.0.
oxy = 21.3
27
118 - medium dense 1 | | | co=0"
voc =0
r116 82 - h2s=0
lel=0
oxy = 21.2
.114 84- . H B
r112 86 -
.110 88- . B N
r106 92 -
.104 94- . B N
r102 96 -
r100 98 -
r96 102 -
.94 104- . H B
.92 106- . H B
.90 108- . H B
86 112
The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location. Subsurface conditions may differ at other locations and with the passage of time.
COMPLETION DEPTH: 81.0 ft DRILLING METHOD: 8-inch-dia. Hollow Stem Auger
DEPTH TO WATER: Not Encountered HAMMER TYPE: 140-Ib Automatic Trip
BACKFILLED WITH: Cuttings/Cold Patch DRILLED BY: S/G Drilling Company
DRILLING DATE: October 13, 2008 and February 22, 2010 LOGGED BY: C Stoehr and N Lehr
CHECKED BY: C Lovato
LOG OF BORING NO. B-04
Nipomo-Santa Maria Intertie
Nipomo, California
PLATE A-5c

CUSTOM GAS F:\FUGRO SLO GEOTECH DOCUMENTS\GINT\GINT PROJECTS\3044.076.GPJ 3/10/10 03:40 p





Boyle Engineering Corporation

Project No. 3044.076

[

LOCATION: North of levee between levee and dirt road, Ly
& Glnl & proposed location of jack and bore . 2| ow N %*‘:
Z = | 22 |2|x|&5 FlZ e | 2> S EXR|[n®
© 7| 9 |w|ulZd g,;%puzwﬁ%f_-gx»of
£ B | ¥WS |2 |Z| L2 |SURFACEEL: 1915 ft +/- (rel. MSL datum) CT|les |l |22 o5 |Hu|Lh
z 4035|3333 S9|2u|32|28|75|s2 |3z
m o2 7 S| 73| ofF® & | Be
MATERIAL DESCRIPTION % 0
ALLUVIUM (Qal)
Poorly-graded SAND with silt (SP-SM): medium
190 dense, light brown, dry to moist, occasional || .| | .| | | ..
16 subrounded gravel up to approximately 1/2"
188
(29) . L ) 102 | 98 | 4 7
L186 - decrease in grain size, decrease in gravel
F184
Silty SAND with gravel (SM): medium dense, brown,
r182 21 moist, occasional subrounded gravel up to 4
approximately 3/4" AU I I R A R B
180
Poorly-graded SAND (SP): medium dense, brown, | | | | | | |
moist
178
(33) 108 | 103 | 5
176 - 8" layer of well-graded SAND (SW)
174
172 30 I O A e e
- occasional subrounded gravel up to approximately
70 1/2
22_ vvvvv
168
24
166
26_ vvvvv
164
28
162
30 e e e e B e
160
32_ vvvvv
158
34_ vvvvv
156
36_ vvvvv
154
38_ vvvvv
152
40 e e B B B B i
150

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location. Subsurface conditions may differ at other locations and with the passage of time.

COMPLETION DEPTH: 21.0 ft

DEPTH TO WATER: Not Encountered

BACKFILLED WITH: Cuttings

DRILLING DATE: October 13, 2008

LOG OF BORING NO. B-05

Nipomo-Santa Maria Intertie
Nipomo, California

BORING LOG VENTURA F:\FUGRO SLO GEOTECH DOCUMENTS\GINT\GINT PROJECTS\3044.076.GPJ 1/9/09 11:38 a

DRILLING METHOD: 8-inch-dia. Hollow Stem Auger

HAMMER TYPE: 140-Ib Automatic Trip

DRILLED BY: S/G Drilling Company
LOGGED BY: C Stoehr
CHECKED BY: C Lovato

PLATE A-6





Boyle Engineering Corporation
Project No. 3044.076

[

LOCATION: Proposed HDD laydown area in Santa Marig Tg
= Glal & River k3] S| ow > %xz
5 5|23 |=2|g83 2|28 e |2g| 08| 58|07
szmmﬂ_ng Yolog|uz|ad| S 8% |ax
S B | B5 |2 |2/ L3 |SURFACEEL: 101ft+/- (rel. MSL datum) TIlEG|<E|22|os|bYE|EE
5 8|%6|3|353 =0|30| 38|28 | 5|32 |5z
m o |? 73 °x| 73| ofFF SRR

MATERIAL DESCRIPTION % &
ALLUVIUM (Qal)
190 Silty SAND (SM): loose, dark brown, dry (topsoil)
L188 7
Poorly-graded SAND with silt (SP-SM): loose light
186 (10) brown, dry to moist, occasional rounded gravel up to
approximately 1/2"
184
Silty SAND with gravel (SM): medium dense, brown, — |......| .|| ...
dry, subrounded gravel up to approximately 1",
182 occasional pockets of brown lean clay
@an 119 ] 116 2 | 14| _|_ _|_ _
1180
Poorly-graded SAND with gravel (SP): mediumdense, | | | | | | |
r178 brown, dry, subrounded and subangular gravel up to
approximately 1-1/2"
L176 (23) 107 | 104 | 3 2
174
172
18 | Poorly-graded SAND with silt (SP-SM): medium S I S S N N
dense, light brown, dry, occasional subangular
170 gravel up to approximately 1"
168
166 34 105 | 101 | 4 5
Poorly-graded SAND with silt (SP-SM): medium | ... [ |
dense, brown, dry
164
162
34 - dense, occasional subangular gravel up to S N S Y S Y
approximately 3/8"
1160
1158
H56 (61) | - coarse grained 107 | 103 | 4
154
ag 4 111 Well-graded SAND with silt (SW-SM): mediumdense, |- | | | | | | .
. UL brown, moist
40—2«1';..'{9X26 S A - O I N
150 -

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location. Subsurface conditions may differ at other locations and with the passage of time.

DRILLING METHOD: 8-inch-dia. Hollow Stem Auger

COMPLETION DEPTH: 41.0 ft

DEPTH TO WATER: Not Encountered

BACKFILLED WITH: Cuttings

DRILLING DATE: October 13, 2008

LOG OF BORING NO. B-06

Nipomo-Santa Maria Intertie
Nipomo, California

BORING LOG VENTURA F:\FUGRO SLO GEOTECH DOCUMENTS\GINT\GINT PROJECTS\3044.076.GPJ 1/9/09 11:38 a

HAMMER TYPE: 140-Ib Automatic Trip
DRILLED BY: S/G Drilling Company
LOGGED BY: C Stoehr

CHECKED BY: C Lovato

PLATE A-7





SPT

Standard Penetration Test (SPT) split spoon sampler having a 2-inch (50mm) O.D.,
1 3/8-inch (35 mm) I.D. and without liners. Sampler is driven in three 6-inch (305 mm)

increments by dropping a 140-Ib (63 kg) weight 30 inches (760 mm). The reported blowcount
is the sum of the blows for the last two increments.

Modified California split spoon sampler having a 3-inch (76 mm) O.D., 2 3/8-inch (60 mm)
I.D. with liners. Sampler is driven in three 6-inch (305 mm) increments by dropping a
140-Ib (63 kg) weight 30 inches (760 mm).

Thick-walled modified California split spoon sampler driven 12 inches (305 mm) using the rigs kelley.

Thin-walled shelby tube sampler that is pushed into the ground using the rig's hydraulics.

Bulk

Hand driven modified California sampler with liners.

Bulk sample obtained from drill auger flights, backhoe cuttings or hand excavation.

NR

- No recovery

Consistency of Cohesive Soil: Relative Density of Granular Soil:

Undrained Shear
SPT Strength (Su) SPT

N-Valve psf kpa Consistency N-Valve | consistency

- <250 <12 very soft 0-4 very loose

Soft 5-10 loose

d & 3
N
3
G
3
=
s

11-30 medium dense

© nNnd
™
LN

g

b}

&
N =
AN Olj W
NN
Rk ]

—t

=

3

1

16-30_| 1

stiff —3150 |dense

ry-sti ~ >50  verydense

SO !
S D
3 &

v &

[_ n

O —
>

s

D <

W)

D

S
2]
fannd
E=

>31 >2.00

pp = Unconfined compression strength from pocket penetrometer
S, = Undrained strength (t = torvane, v = minivane)

¥ Initial depth to groundwater
¥ Groundwater level after drilling

Notes:

Soil classification and descriptions are performed in general accordance with ASTMD-2487
and ASTMD-2488 based on the Unified Soil Classification System.

The logs represent the interpretation of field classifications and testing, interpolation between
sample intervals, results of laboratory tests, and the conditions observed at the time of exploration.
The transitions between soil types and strata are approximate and can be gradual.

Soil and rock materials vary in type and other geotechnical properties between points of
observation and exploration. Groundwater and soil moisture conditions vary seasonally and
for other reasons.

Explorations and services have not been requested nor performed to assess the presence or
absence of hazardous or toxic materials.

Blosser Road Drainage Channel

Santa Maria, California
LEGEND FOR Project No. 991217

CFS Geotechnical Consultants BORING LOGS

Plate E-1






Drilling Method:_8" (200 mm) Hollow Stem Auger Date: _ January 13, 2000

Driller:__S/G Testing Laboratories Completion Depth: 30.5'(9.3m) Ground Elevation: 196'(59.7m)
Logged by:_Chris Lovato Groundwater: NA initial NA after drilling
Hammer Type: 140 Ib CME Autotrip with 30" drop Backfill Material: Cuttings
Sig|ED S €| €
£ g- 2 £ 2 2 % § £ Other
" Sz |8a|l 2| 5 DESCRIPTION AND CLASSIFICATION =i 5
2 w|z232| E| 8 e hnd s Tests
S o o X o9 © Ire -G —
o0 2 3 |me| ?| 8 So| ®
= aia| O S ©
= =
Af Artificial Fill:
— Fine silty SAND with gravel (SM), loose, dark brown, moist
1 - AHuvium:
L 14 | 8-1 | Qal | Medium to coarse SAND with gravel (SP), loose, tan, moist,
\ subrounded gravel to 1/2" (12mm)
—+5 C,‘O\L
2 __
1 16 | 8-2 medium dense
3 110 SPT
4 16 | 8-3 subrounded gravel to 1 1/2" (35mm)
R 101 | 2.2
__150",“_ (15.8)
s
B 11 | 8-4
- layer of clayey silt (ML) at 20' (6.2m)
— subrounded gravel to 2 1/2" (60mm)
6 oglSPT
-1 Fine SAND with silt (SP-SM), medium dense, tan to light
L 26 | 8-5 brown, moist
7 103 | 6.8
L (16.2)
\ Direct
“Los C,‘AL Shear
g1
Blosser Road Drainage Channel
Santa Maria, California
BORING NO. 8 : '
E@ CFS Geotechnical Consultants PrOJeCt No. 991217
bl Blosser Road at Taylor

Station 79+00, Right 100 ft. Plate E-2a






Drilling Method:_8" (200 mm) Hollow Stem Auger Date: January 13, 2000

Driller: S/G Testing Laboratories

Logged by: Chris Lovato

Completion Depth: 30-5(9-3m) Ground Elevation:_196'(59.7m)

Groundwater: NA initial NA after drilling
Hammer Type: 140 Ib CME Autotrip with 30" drop Backfill Material: Cuttings

Depth | 8 | 9 - = %? §
£ 2|58] 2|2 =£E| 3| on
© g |8a| 2| & DESCRIPTION AND CLASSIFICATION 2Z | ¢© er
ol |9 o |82 E 2 gvg Tests
21812 < |88/ 3|3 53| &
.: 3 — e q’
S|t 5:im @ 8 S g
| Qal | Interlayered firm lean CLAY (CL) and clayey
5 8-7 SILT (ML), soft, brown, moist pp=1.7 tsf
9 — SPT
—30
-1 Boring terminated at 30.5' (9.3m)
10—
135
11—
12—
—40
13—
—45
14—~
15—
—50
16—
—55

@1' CFS Geotechnical Consultants

BORING NO. 8

Blosser Road at Taylor

Blosser Road Drainage Channel

Santa Maria, California
Project No. 991217

Station 79+00, Right 100 ft.

Plate E-2b






Drilling Method:_8" (200 mm) Hollow Stem Auger Date: _ January 13, 2000

Driller:__S/G Testing Laboratories Completion Depth: 30.5'(9.3m) Ground Elevation: 195'(59.5m)
Logged by:_Chris Lovato Groundwater: NA initial NA after drilling
Hammer Type: _140 Ib CME Autotrip with 30" drop Backfill Material: Cuttings/6"pcc
Depth| & | g —_ = %A =
—_— @ — = c s -—
E 2|58 2|3 =Ll & | o
” S &(8% g ¢ DESCRIPTION AND CLASSIFICATION 22| § o
3|3l o 2 % % c | 9 S E O Tests
gE 5 3|22 7|8 52| 2
= =
Af | Artificial Fill:
— 125 mm asphalt 203 mm base
-1 Fine silty SAND (SM), medium dense to loose, dark brown,
moist
1 __ Qal | Alluvium:
\ 7 | 941 Fine to medium SAND with silt and gravel (SP-SM), loose, | 120 | 9.1 | SE=25
-5 C"“\'- brown, moist, subrounded gravel to 1/4" (6mm) (18.7)

- | Bk |
2 __

B CJA\L 10 | 9-2 Medium to coarse SAND with gravel (SP), loose, tan, moist| 98 | 56 | Direct
310 | subrounded gravel to 1 1/2" (40mm) (15.3) Shear
4+

- 4 |93

115 SPT]
s
— | 22 | 9-4 medium dense 100 | 3.1
61 0 C,‘AL (15.7)
7 —+
~ 11 | 9-5 Fine SAND with silt (SP-SM), medium dense, light brown
“Log/SPT to tan, moist, with 2"(50mm) seams of clayey SILT (ML)
g1
Blosser Road Drainage Channel

D crs hnical Consul BORING NO. 9 Santa Maria, California

\ TR Y t i t t i

NS corechmcal Lonsultant® — JRancho Verde Road at Rancho Verde Project No. 991217

50' east of Blosser Road Plate E-3a






Drilling Method:_8" (200 mm) Hollow Stem Auger Date: January 13, 2000

Driller:__S/G Testing Laboratories Completion Depth: 30-5(9-3m) Ground Elevation:_195'(59.5m)
Logged by:_ Chris Lovato Groundwater: NA initial NA after drilling
Hammer Type: _140 Ib CME Autotrip with 30" drop Backfill Material:_Cuttings
Depth| 8 & | _ - 5 | &
cig|ET 5 2 E| 5
E ElZSl g2 =s| €| on
S 5 |8al &| & DESCRIPTION AND CLASSIFICATION =2Z| 5 er
2l.|® o |52 E| B S| § | Tests
g[8 2 =123 9|3 53| &
S|\t 5im 0] 3 £
= =
. Qal | Pockets of silty CLAY (CL)
-1 Boring terminated at 30.5' (9.3m)
10—
L35
11—
12
—40
13—
45
14—~
15—
—50
16—
—55

Blosser Road Drainage Channel
BORING NO. 9 Santa Maria, California

S .
E‘ CFS Geotechnical Consultants Rancho Verde Road at Rancho Verde Project No. 991217

50' east of Blosser Road Plate E-3b






Drilling Method:_8" (200 mm) Hollow Stem Auger Date: _ January 13, 2000

Driller:__S/G Testing Laboratories Completion Depth: 30.5'(9.3m) Ground Elevation: 194'(59.1m)
Logged by:_Chris Lovato Groundwater: NA initial NA after drilling
Hammer Type: _140 Ib CME Autotrip with 30" drop Backfill Material: Cuttings
Depth | § 2 —_ = ._53,.\ &
- -— — = [ [OG) -
E 2|58 2|3 =E|l g8 | o
S 5 |8al &| & DESCRIPTION AND CLASSIFICATION 22| € er
2l |® 6|25 E| B 53| 8 | Tests
3|3z 3|82 ?| 8 53| 5
S|t m 0] 5 £
- =
Af | Artificial Fill:
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Drilling Method:_8" (200 mm) Hollow Stem Auger Date: January 13, 2000

Driller: S/G Testing Laboratories

Completion Depth: 30-5(9-3m) Ground Elevation:_194'(59.1m)

Logged by: Chris Lovato

Groundwater: NA initial NA after drilling
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