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Wheeling & Lake Erie

RAILWAY COMPANY

Daily Flagging Rate Schedule Effective 10/1/2022

Monday- Friday: $1,200 minimum covers up to 8 hours, $225 for every hour over 8 hours

Saturday or Sunday: $1,800 minimum covers up to 8 hours, $225 for every hour over 8 hours

Holiday: $3,000 minimum covers up to 8 hours, $375 for every hour over 8 hours

Emergency: $5,000 minimum covers up to 8 hours, $625 for every hour over 8 hours

*All fees are subject to change at any time at the sole discretion of Wheeling & Lake Erie Railway
Company.

*All fees are charged at the sole discretion of Wheeling & Lake Erie Railway Company.

*Flagqging is scheduled at the sole discretion of Wheeling & Lake Erie Railway Company, including
emergency flagging.

*All flagging cancelations are subject to charges at the sole discretion of Wheeling & Lake Erie Railway
Company.
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SPECIFICATIONS FOR
PIPELINE OCCUPANCY
OF THE
WHEELING AND LAKE ERIE RAILWAY COMPANY
RIGHT OF WAY/PROPERTY AND TRACKS

Vice President Engineering — Mark Svetlich | 330.418.5791
Manager of Real Estate — Jeff Davis, Jr. | 330.767.7284

Wheeling & Lake Erie

RAILWAY COMPANY

100 East First Street | Brewster, Ohio | 44613




1. SCOPE

A. These specifications apply to the design and construction of pipelines carrying flammable
and non-flammable substances and casing over 4-inches, containing wire and cables, under, across and along Railroad
property and facilities and tracks owned by others, over which the Railroad operates its equipment.

2. APPLICATION FOR OCCUPANCY

A. Individuals, Corporations and Municipalities (known as Owner), desiring occupancy of the
railroad property by such occupations must agree, upon approval of the construction details of the Office of the Vice
President of Engineering of the Railroad, to execute an appropriate occupational agreement and pay any required fees
and/or rentals outlined therein.

B. Application for an occupancy shall be by letter addressed to the Manager of Real Estate,
Wheeling & Lake Erie Railway Company, 100 East First Street, Brewster, Ohio 44613, Telephone (330) 767-7284,
Email jdavisjr@wlerwy.com and shall contain the following:

(1)  Name of Individual, Corporation or Municipality desiring the occupancy.
(2) Complete mailing address of applicant.

(3) Name and title of person who will sign the agreement.

(4) The State in which the applicant is incorporated.

C. All applications shall be accompanied with one (1) set of all construction plans and one (1)
set of computations concerning the proposed occupancy.

D. Individuals, corporations, municipalities, public utilities desiring occupancy of WLE property
must agree, upon approval of the construction details by the WLE Engineering Department to:

(1) Execute an appropriate occupational agreement.
(2) Pay required fees and/or rentals outlined in agreement

(3) Meet all WLE or operation railroad insurance requirements.

3. APPROVAL OF PLANS

A. No entry upon railroad property for the purpose of conducting surveys, field inspections,
obtaining soil information, or any other purpose associated with the design and engineering of the proposed occupancy,
will be permitted without proper entry permit prepared by the Vice President of Engineering of the railroad of his
designated representative and executed by the applicant. |t is to be clearly understood that the Issuance of such a
permit does not constitute authority to proceed with the actual construction which cannot begin until a formal agreement
is finally executed by the Railroad Company and permission is received by the Owner from the designated inspection
agency of the Railroad to proceed.

B. Plans for proposed pipeline occupations shall be submitted to and meet the approval of the
Vice President of Engineering of Railroad prior to start of construction. These plans are to be prepared in sizes as small
as possible and are to be folded to an 8-1 /2 inch by 11 inch size. (folded dimensions). with a 1-1/2 inch margin on the
left hand side and a 1 inch margin on the top so that they can be secured in a file at the upper left hand corner and still
be unfolded to full size without being removed from the file.

Also, after folding, the title block and other identification of the plans shall be visible at the lower
right hand corner, without the necessity of unfolding. Each plan shall bear an individually identifying number and an
original date, together with subsequent revision dates, clearly identified on the plan so as to be readily apparent as to
just what revisions were made and when.
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All plans are to individually folded and where more than one plan is involved, they shall be
assembled into complete sets before submission to the Railroad.

C. Plans shall be drawn to scale and show the following (see Plates |, II, lll, and IV);
(1)  Plan view of proposed pipeline in relation to all Railroad facilities (see Plate I).

(2)  Location of pipe, (in feet), from nearest Railroad Milepost, centerline of a Railroad
Bridge, (giving bridge number), or centerline of an existing public thorofare. In all
cases, the name of the County in which the proposed facilities are located. must be
shown. In States Where Townships, Ranges and Sections are used, give distance
in feet to the nearest Section Line and identify the Section Number, Township and
Range.

(3) Profile of ground on centerline of pipe from field survey showing relationship of pipe
and casing to ground level, tracks and other facilities (see Plat Il). For Longitudinal
Occupations, the profile of adjacent track or tracks must be shown, (see Plat Ill).

(4)  All railroad property lines. If pipeline is in a public highway, the limits of the right of
way for the highway shall be clearly indicated with dimensions from centerline.

(5) The angle of crossings in relation to the centerline of tracks.
(6) Location of valves or control station of the pipeline.
(7)  "Pipe Crossing Data Sheet" completed and put on plan, (See Plate 1V).

D. The plan must be specific, (on Railroad property and under tracks that are not on Railroad
property), as to:

(1)  Method of installation (See Paragraph 15-C).
(2)  Size and material of casing pipe.
(3)  Size and material of carrier pipe.

These three (3) items cannot have an alternative and any application received indicating such
options will not be processed. Once an application is approved by the Vice President of Engineering, no variance from
the plans, specifications, method of construction, etc., as approved in the occupancy document will be considered or
permitted without the imposition by the Railroad of additional handling charges.

E. Location and dimensions of jacking, boring or tunneling pit shall be shown with details of
their sheeting and shoring. If the bottom of the point excavation nearest the adjacent track intersects a line form a point
4.5 feet horizontally from center line of adjacent track at the plane of the base of rail drawn on a slope 1-1/2 horizontal
to 1 vertical, the design and details of the point construction with computations prepared by a Registered Professional
Engineer shall be submitted for Railroad approval. In any event, the face of the pit shall be no less than 25 feet from
adjacent track, unless otherwise approved by the Vice President of Engineering of the Railroad. Pits shall be fenced,
lighted, and otherwise protected as directed by the Vice President of Engineering of the Railroad or his designated
representative.

F. All plans and computations shall bear the seal of a Registered Professional Engineer. If not
so imprinted, they will be given no further consideration. This included plans submitted by contractors.

G. Computations for all structures involving the support or protection of Railroad track,
embankment and facilities shall be prepared by and bear the seal of a Registered Professional Engineer and submitted
with the construction plans.

H. When computer calculations are included with design calculations, the following
documentation shall be furnished as a minimum;
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(1) A synopsis of the computer program(s) stating briefly, required input, method of
solution, approximations used, second order analysis incorporated, specifications
used, second order analyses incorporated, specifications or codes used, cases
considered, output generated, extent of previous usage or certification of program(s)
and program(s) author.

(2) Identification by number, indexing and cross referencing of all calculations sheets,
including supplemental "long-hand" calculation sheets.

(3)  Fully identified, dimensioned and annotated diagram of each member or structure
being considered.

(4) Clear identification and printing of all input and output values, including intermediate
values if such values are necessary for orderly reviewal.

(5) Identification of the processing unit, input/output devices, storage requirements, etc.,
if such supplemental information is significant and necessary for evaluation of the
submittal.

4, GENERAL REQUIREMENTS

A. Pipeline under Railroad tracks and across Railroad operating right-of-way shall be encased
in a larger pipe or conduit called the casing pipe as indicated in Plate II.

B. Casing pipe will be required for all pipelines carrying oil, gas petroleum products, or other
flammable or highly volatile substances under pressure, and all non-flammable substances which, from their nature or
pressure, as determined by the Vice President of Engineering, might cause damage of escaping on or near Railroad
property.

C. For non-pressure sewer or drainage crossings where the installations can be made without
interference to Railroad operations, as determined by the Vice President of Engineering, the casing pipe may be omitted
when the pipe strength is capable of withstanding Railroad loading hereinafter specified.

D. The casing pipe shall be laid across the entire width of the right-of-way, unless the right-of-
way line on either side of the tracks is less than the minimum length of casing specified in Paragraph 6J. even though
such extension is beyond the right-of-way.

E. Pipelines laid longitudinally on railroad right-of-way shall be located as far as practicable
from any tracks or other important structures and as close to the Railroad property line as possible. If located within 25
feet of the centerline of any track or closer than 45 feet to nearest point of any bridge, building or other important
structure, the carrier pipe shall be encased (see also paragraph 10C and Plate IlI).

F. Pipelines shall be located, where practicable, to cross the tracks at approximate right angles
thereto, but preferably at not less than 45 degrees.

G. Pipelines shall not be placed within a culvert, under Railroad bridges, nor closer than 45
feet to any portion of any Railroad bridge, building, or other important structure, except in special cases, and then by
special design, as approved by the Vice President of Engineering.

H. Pipelines carrying liquefied petroleum gas shall, where practicable, cross the Railroad
where tracks carried on embankment.

l. Any replacement or modification of an existing carrier pipe and/or casing shall be
considered a new installation, subject to the requirements of these specifications.

J. Where laws or orders of public authority prescribe a higher degree of protection than
specified herein, then the highest degree so prescribed shall be deemed a part of these specifications.

K. Pipelines and casings shall be suitably insulated from underground conduits carrying
electric wires on railroad property.
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5. CARRIER PIPE

A. Pipelines carrying oil, liquefied petroleum gas, natural or manufactured gas and other
flammable products shall conform to the requirements of the current ANSI B 31.4, with Addenda, "LIQUEFIED
PETROLEUM TRANSPORTATION PIPING SYSTEMS", ANSI B 31.8, "GAS TRANSMISSION AND DISTRIBUTION
PIPING SYSTEM", and other applicable ANSI Codes, except that the maximum allowable stresses for design of steel
pipe shall not exceed the following percentages of the specified minimum yield strength. (multiplied by the longitudinal
joint factor), of the pipe as defined in the ANSI Codes:

(1)  Steel pipe within a casing, under Railroad tracks, across Railroad right-of-way, and
longitudinally on Railroad rights-of-way. (The following percentages apply to hoop
stress):

(a) Seventy-two percent for installation on oil pipelines.

(b)  Fifty percent for pipelines carrying liquefied petroleum gas and other
flammable liquids with low flash point.

(c)  Sixty percent for installations on gas pipelines.

(2)  Steel pipe without a casing laid longitudinally on Railroad rights-of-way or on Railroad
property. (The following percentages apply to hoop stress).

(a)  Sixty percent for installations on oil pipelines.

(b) Forty percent for pipelines carrying liquefied petroleum gas and other
flammable liquids with low flash point.

(c)  Forty percent for installations on gas pipelines.

Design computations showing compliance with the requirements of Paragraphs 5A(1) and 5A(2) prepared
by a Registered Professional Engineer, shall accompany the application for occupancy .

If the maximum allowable stress in the carrier pipe on either side of the occupancy of Railroad property is
less than specified above, the carrier pipe on Railroad property shall be designed at the same stress as the adjacent
carrier pipe.

Requisites for carrier pipe under Railroad tracks shall apply for a minimum distance of 55 feet, (measured at
right angles), from the nearest rail or 2 feet beyond the toe of slope or 25 feet beyond the ends of the casing, whichever
is greater.

Carrier pipes within a casing shall be designed for Railroad live loads as if they were not encased.

Polyethylene plastic pipe for pressure 60 psi or lower under tracks as a carrier pipe only is permissible. This
carrier pipe must be installed within properly vented casing pipe conforming fo AREA Specifications Section 5.1.5.5,

latest revision.

The following PVC Pipe (PVC) may be used for telephone, communication, TV cables or similar applications:

Wall Thickness Diameter
0.337” 0" -4"
0.60” 4" -6

Grout placed in sleeves to secure carrier pipe shall be placed so as to not exceed the mid-point of the sleeve.
This procedure lo be performed only with the express approval of the Vice President of Engineering or Chief Engineer.

All pipes shall be designed for the external and internal loads to which they will be subjected. The dead load
of earth shall be considered 120 pounds per cubic foot. Railroad live loading shall be Cooper's E-80 with 50% added
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for impact. In any event on Railroad property or where Railroad loading will experienced, the following shall be the
minimum requirements for carrier pipes:

A. Reinforced Concrete Pipe — ASTM Spec. C-76, Class V Wall C

B. Ductile Iron Pipe — ANSI Spec, A21.51, Class 6

C. Cast Iron Pipe — for Culverts and Gravity Sewers, ASTM Spec. A-142 Extra Heavy

Cast Iron Pipe for water and other materials under pressure shall conform to the current ANSI
Specifications A-21 Series, 21/45 iron strength with plain end, compression type or mechanical joints. The strength to
sustain external Railroad and other loadings shall be computed in accordance with the current ANSI A--21.1 "Thickness
Design of Cast Iron Pipe".

D. Vitrified Clay Pipe — ASTM Spec. C-700, Extra Strength

E. Corrugated Metal Pipe — AREA Spec. Chapter 11 Part 4

F. Asbestos Cement Pipe — Non-pressure: ASTM Spec. C428, CL 5000 min.
Pressure: AWWA Spec, C-400, CI. 150 min.

G. Others — as approved by Vice President of Engineering.

All pipes, ditches and other structures carrying surface drainage on railroad property and/or
crossing railroad track shall be designed to carry the run-off from a one hundred (100) year storm. Computations
indicating this design and suitable topographic plans, prepared by a Registered Professional Engineer, shall be
submitted for Railroad approval. If the drainage is to discharge into an existing drainage channel on Railroad right-of-
way and/or under Railroad tracks, the computations should include the hydraulic analysis of any existing structures.
Submitted with the computations should be formal approval of the proposed design by the appropriate governmental
agency.

Carrying pipes shall be laid with sufficient slack so that they are not in tension.

6. CASING PIPE

A. Casing pipe and joints shall be of metal and of leak proof construction, designed for the
earth and/or other pressures present, plus a Cooper's E-80 Railroad live loading with 50%, added for impact.

LIVE LOADS, INCLUDING IMPACT, FOR VARIOUS HEIGHTS OF COVER FOR COOPER E-80

Height/Cover Load Height/Cover Load Height/Cover Load
(Ft.) (Ft.) (Ft)
2 3,800 10 1,100 20 300
5 2,400 12 800 30 100
8 1,600 15 600
TABLE OF MINIMUM WALL THICKNESS FOR STEEL CASING PIPE
(For Information Only)
Coated or Uncoated and Nominal Coated or Uncoated and Nominal
Cathodically Unprotected Diameter Cathodically Unprotected Diameter
Protected (Inches) Protected (Inches)
0.188 0.251 Under 14 0.406 0.469 28 & 30
0.219 0.282 14 & 16 0.438 0.501 32
0.250 0.313 18 0.469 0.532 34 & 36
0.281 0.344 20 0.500 0.563 48,40 & 42
0.312 0.375 22 0.563 0.626 48
0.344 0.407 24 0.625 0.688
0.375 0.437 26
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When a casing is installed without benefit of a protective coating, and said casing in not
cathodically protected, the wall thickness shall be increased to the nearest standard size which is a minimum of 0.063
Jn. greater than the thickness shown for protected pipe except for diameters under 12-3/4 in.

Smooth wall pipe with a nominal diameter of over 541nches will not be permitted.

B. Steel pipe shall have a minimum yield strength of 35,000 psi.

C. Cast iron pipe may be used for a casing, provided the method of installation is by open
trench only. Cast iron pipe shall conform to the current ASTM Specifications A-142, Extra Heavy. The pipe shall be of
the mechanical joint type of pain end type with compression type couplings.

D. Corrugated metal pipe and corrugated structural plate pipe may be used for casing only
when emplaced by the open-cut method. Jacking or boring through Railroad embankment is not permitted. Pipe shall
be asbestos-bonded, bituminous coated and shall conform to the current American Railway Engineering Association
Specifications, Chapter 1, Part 4.

CORRUGATED METAL PIPE

Table shown permissible minimum and maximum height of cover for both riveted and helical pipe.

Nominal Diameter 16 GAGE 14 GAGE 12 GAGE
(Inches)

12 4-53 (ft.) 4-80 (ft.) —
15 4-42 4-64 —
18 4-34 4-53 —
21 4-28 4-45 4-79 (ft.)
24 5-23 4-40 4-70
30 — 4-31 4-56
36 — 5-23 4-46
42 — 4-49 4-78

E. Tunnel liner plates shall be galvanized and bituminous coated and shall conform to the
current American Railway Engineering Association Specifications Chapter 1, Part 4. In no event shall the liner plate
thickness by less than 0,1046 inches.

If the tunnel liner plates are used only to maintain a tunneled opening until the carrier pipe is
installed, and the carrier pipe is installed and the annular space between the carrier pipe and the tunnel liner completely
filled the cement grout within a reasonably short time after completion of the tunnel, then the tunnel liner plates need
not be galvanized and coated.

F. Reinforced concrete pipe may be used for a casing. All diameters of concrete pipe under
main tracks shall be specified as A.S.T.M. C-76 (Latest Revision) Table V. Concrete pipe under sidings and yard tracks
may be Table IV, (either Wall "B" or "C" is acceptable). It shall be used only in the open cut and jacking methods of
installation.

If the concrete pipe is to be jacked into place, grout holes tapped for no smaller than 1-1/2 inch
pipe spaced al approximately 3 feet around the circumference and approximately 4 feel longitudinally shall be cast into
the pipe at manufacture. Immediately upon completion of jacking operations, the installation shall be pressured grouped
as specified in Paragraph 15C (3)a herein.

G. The inside diameter of the casing pipe shall be such as to allow the carrier pipe to be
removed subsequently without disturbing the casing or the roadbed. For steel pipe casings, the inside diameter of the
casing pipe shall be at least two (2) inches greater than the largest outside diameter of the carrier pipe joints or
couplings; for carrier pipe less than six (6) inches in diameter; and at least four (4) inches greater for carrier pipe six (6)
inches and over in diameter.

H. For flexible casing pipe, a minimum vertical deflection of the casing pipe of 3 percent of its
diameter, plus 1/2 inch, shall be provided so that no loads from the roadbed, track, traffic or casing pipe itself are
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transmitted to the carrier pipe. When insulators are used on the carrier pipe, the inside diameter of the flexible casing
pipe shall be at least two (2) inches greater than the outside diameter of the carrier pipe for pipe less than eight (8)
inches in diameter; and at least 3-1/4 inches greater for pipe 8 inches to 16 inches, inclusive, in diameter; and at least
4-1/2 inches greater for pipe 18 inches and over in diameter. In no event shall the casing pipe be greater than is
necessary to permit the insertion of the carrier pipe.

l. When steel casing pipe is used, the joints shall be fully welded completely around the
circumference of the pipe.

J. Casing pipe under Railroad tracks and across Railroad rights-of-way shall extend the
greater of the following distances, measured at right angles to the centerline of track:

Across the entire width of railroad right-of-way (See Paragraph 4D).

Three (3) feet beyond ditch line.

Two (2) feet beyond toe of slope.

A minimum distance of 25 feet from centerline of outside track when casing is sealed

at both ends.

5. A minimum distance of 25 feet each side form the nearest rail when casing is sealed
at both ends.

6. The distance 1.5 (C+D) + 4.5 feet as indicated on Plate IlI.

PN~

K. If additional tracks are constructed in the future, the casing shall be extended
correspondingly at the expense of the owner.

7. PROTECTIVE AT ENDS OF CASING

A. Casings for carriers of flammable substances shall be suitably sealed to the outside for the
carrier pipe. Details of seals shall be shown on the plans.

B. Casings for carriers of non-flammable substances shall have both ends of the casing
blocked up in such a way as to prevent the entrance of foreign material, but allowing leakage to pass in the event of a
carrier break.

C. Where ends of casings are at or above ground surface and above high water level, they
may be left open, provided drainage is afforded in such a manner that leakage will be conducted away from railroad
tracks and structures.

8. VENTS

A. Sealed casing for flammable substances shall be properly vented. Vent pipes shall be of
sufficient diameter, but in no case less than two (2) inches in diameter and shall be attached near each end of the
casing a project through the ground surface at right-of-way lines or not less than 45 feet (measured at right angles)
from centerline of nearest track.

B. Vent pipes shall extend not less than four (4) feet above the ground surface. Top of vent
pipe shall have a down-turned elbow, properly screened, or a relieve valve. Vents in locations subject to high water
shall be extended above the maximum elevation of high water and shall be supported and protected in a manner
approved by the Vice President of Engineering or Chief Engineer.

C. Vent pipes shall be at least four (4) feet (vertically) from aerial electrical wires.

When the pipeline is in a public highway, street-type vents shall be installed.

D.
9. SIGNS

A. All pipelines (except those in streets where it would not be practical to do so), shall be
prominently marked at rights-of-way, (on both sides of track for under crossings), by durable, weatherproof signs located
over the centerline of the pipe. Signs shall show the following:

1. Name and address of owner.
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Contents of pipe.

Pressure in pipe.

Depth below grade at point of sign.
Emergency telephone in event of pipe rupture.

SUE N

For pipe line running longitudinally on Railroad property, signs shall be placed over the pipe, (or
offset and appropriately marked), at all changes in direction of the pipe line. Such signs should also be located so that
when standing at one sign the next adjacent market in either direction is visible. In no event shall they be placed less
than 500 feet apart unless otherwise specified by the Vice President of Engineering or Chief Engineer or the Railroad.

10. SHUT-OFF VALVES

A. Accessible emergency shut-off valves shall be installed within distances each side of the
Railroad at location is selected by the Vice President of Engineering or Chief Engineer of the Railroad where hazard to
life and property should be guarded against. Where pipelines are provided with automatic control stations and within
distances approved by the Vice President of Engineering or Chief Engineer, no additional values will be required.

11. DEPTH OF INSTALLATION

A. Casing pipe under Railroad tracks and across Railroad rights-of-way shall be no less than
5-1/2 feet from the base of rail to the top of the casing at its closest point, except that under secondary or industry
tracks, this distance may be 4-1/2 feet as approved by the Vice President of Engineering or Chief Engineer. On other
portions of rights-of-way where casing is not directly beneath any track, the depth from ground surface or from bottom
of ditches to top of casing shall be not less than thru (3) feet, unless otherwise specified herein.

B. Pipeline laid longitudinally on Railroad rights-of-way, 50 feet or less from centerline of track,
shall be buried not less than five (5) feet from ground surface to top of pipe for pipelines carrying oil, gas, petroleum
products, or other flammable or highly volatile substances under pressure and all non-flammable substances which by
their nature or pressure in the judgment of the Vice President of. Engineering or Chief Engineer may be hazardous to
life or property. For pipeline carrying water, sewage and non-flammable substances, the distances from surface or
ground, to top of pipe may be four (4) feet.

C. The pipeline is subjected to Railroad loading and it shall require a casing or be of special
design approved by the Vice President of Engineering or Chief Engineer when it is within the line of track live load
influence as shown on Plate Il.

D. Where pipeline is laid more than 50 feet from centerline of track, the minimum cover shall
be at least three (3) feet.

12. INSPECTION AND TESTING

A. For pipelines carrying flammable or hazardous material, ANSI Codes B31.8 and B31.4,
current at time of constructing the pipeline, shall govern the inspection and testing of the facility on Railroad property,
except that proof-testing of strength of carrier pipe shall be in accordance with the requirements or ANSI Code B31.8
for location Classes 2, 3, or 4 or ANSI Code B31.4, as applicable, for all pipelines carrying oil, liquefied petroleum gas,
natural or manufactured gas, and other flammable substances.

13. CATHODIC PROTECTION

A. Cathodic_protection shall be applied to all pipelines and casings carrying
flammable substances.

B. Where casing and/or carrier pipe is cathodically protected by other than anodes, the Vice
President of Engineering or Chief Engineer shall be notified and suitable test shall be made, witnessed by the Railroad
to insure that other Railroad structures and facilities are adequately protected from the cathodic current in accordance
with the recommendations of Reports of Correlating Committee on Cathodic Protection, current Issue by The National
Association of Corrosion Engineers.
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14, SOIL INVESTIGATIONS

A. For all pipe crossings 60 Inches in diameter and larger under tracks, and at other locations
the Vice President of Engineering or the Chief Engineer may direct, soil borings or other soil investigations approved
by the Railroad shall be made to determine the nature of the underlying material. (See paragraph 3A relative to
Procedures).

B. For pipe crossings less than 60 inches in diameter under the tracks, and at other locations as
the Vice President of Engineering or the Chief Engineer may direct, soil boring or other approved investigations may
be required when, in the judgment of the Vice President of Engineering or Chief Engineer, they are necessary to
determine the adequacy of the design and construction of the facilities.

C. Borings shall be made on each side of the tracks, on the centerline of the pipe crossing and
as close to the tracks as practicable. (See Paragraph 3A relative to Procedures).

D. Soil Borings shall be in accordance with the current issue of the American Railway
Engineering Association Specifications, Chapter 1, Part 1, "Specifications for Test Borings". Soils shall be investigated
by the split-spoon and/or thin walled tube method and rock by the Coring method specified therein, as appropriate.

E. Soil boring logs shall clearly indicate ALL of the following: (Plate VI)

Boring number as shown on boring location plan.
Elevation of ground at boring, using same datum as the pipeline construction plans.
Description of soil classification of soils and rock encountered.
Elevations of depth from surface for each change in strata.
Identification of where samples were taken and percentage of recovery.
Location of ground water al time of sampling and, if available, subsequent readings.
Natural dry density in Lbs./Sq. ft. for all strata.
Unconfined compressive strength in tons/sq. ft. for all strata.
Water content (percent). Liquid limit (percent) and Plastic limit (percent).
) Standard penetration in blows/ft.

e i s L et T
2 OCONOOUOPAWN-
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The location of the carrying pipe and casing shall be superimposed on the boring, logs before submission to
the Vice President of Engineering or Chief Engineer.

Soil investigations by Auger, Wash. or Rotary drilling are not acceptable.
F. Soil Boring Logs shall be accompanied with a plan drawn to scale, showing the location of

the borings in relation to the tracks and the proposed pipe location, the elevation of ground surface at each boring, and
the elevation of the base of rail of the tracks.

REQUIREMENT FOR BACKFILLING EXCAVATIONS
UNDER RAILROAD TRACKS

Backfill shall consist of a compactable sand-gravel material placed in not more than six (6) inch
layer and each layer compacted to 95 percent of its maximum density at optimum moisture content, as determined by
A.S.T.M. Specification 0698, latest revision.

Compaction shall be suitable mechanical tamper of sufficient capacity to obtain the required
compaction.

For the purpose of verifying the compaction, the services of a reliable soil testing laboratory shall
be engaged and their report attesting to the compaction throughout the fill shall be submitted to the Railroad.

Settlement of the track, occurring in the vicinity of the excavation, within a period of six (6) months
from completion of backfilling, will be repaired by Railroad forces and all expenses incurred by the Railroad shall be
paid for by the Project.
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NOTE: These requirements apply on the assumption that the removal of and replacement of the
actual track over the excavation would be carried out by Railroad Track and Signal Forces.

JACKING OPERATIONS

When pipe jacking operation has commenced, continuous jacking will be performed until the
lacking operation is completed and the pipe is in place.

PUBLIC ACT NO. 77-350 requires any person, contractor, public agency or public utility planning
an excavation to report such activity to the central clearinghouse of "Call Before You Dig, Inc.", regardless of whether
the excavation location is on private or public property.

A toll free number is presently listed in all telephone directories in the State under the names of
the major utilities.

Please sign in the space provided below to verify calls have been made and return signed copy

to this office.
NAME OF CONTRACTOR WHERE CALLED DATE LOCATION OF PROJECT
15. CONSTRUCTION

A. Casing pipe shall so be constructed as to prevent leakage of any substance from the casing
throughout its length, except at ends of casing where ends are left open, or through vent pipes when ends of casing
are sealed. Casing shall be installed so as to prevent the formation of a waterway under the Railroad, and with an even
bearing throughout its length, and shall slope to one end, (except for longitudinal occupancy).

B. Installation by open-trench methods will be permitted only with the approval of The Vice
President of Engineering and shall comply with the current American Railway Engineering Association Specifications,
Chapter 1, Part 4, "Installation of Pipe Culverts ".

C. Casing pipes shall be installed by the following methods:

(1) Jacking — This method shall be in accordance with the current American Railway
Engineering Association Specifications, Chapter 1, Part 4, "Jacking Culvert Pipe Through Fills". This operation shall be
conducted without hand mining, ahead of the pipe and without the use of any type of boring, auguring, or drilling
equipment.

Bracing and backsteps should be so designed and jacks of sufficient rating used so that the
jacking can by progressed without stoppage, (except for adding lengths of pipe), until the leasing edge of the pipe is at
least the distance 1.5 (C+D) + 4.5 feet (see Plate 1) beyond the last tracks.

(2)  Drilling — This method employs the use of an oil field type rock roller bit or a plate bit made
up of individual roller cutler units which is solidly welded to the pipe casing being installed and which is turned as it is
advanced. The pipe is turned for its entire length from the drilling machine to the head to give the bit the necessary
cutting action against the ground being drilled. A high-density slurry, (oil field drilling mud), is being injected through a
small supply line to the head which acts as a cutter lubricant. The slurry is injected at the rear of the cutter units to
prevent any jetting action ahead of the pipe. The drilling machine runs on a set of steel rails and is advanced (thus
advancing the pipe), by a set of hydraulic jacks. The method is the same whether earth or rock is being drilled. Methods
of a similar nature shall be submitted to the Vice President of Engineering or the Chief Engineer for approval.

(38)a. Tunneling — Tunneling operations shall be conducted as approved by the Vice President
of Engineering or Chief Engineer. Care shall be exercised in trimming the surface of the excavated section in order that
the steel liner plates fit snugly against undisturbed material. Excavation shall not be advanced ahead of the previously
installed line plates any more than is necessary for the installation of the succeeding liner plate. The vertical face of the
excavation shall be supported as necessary to prevent sloughing. At any interruption of the tunneling operation, the
heading shall be completely bullheaded. Unless otherwise approved by the Vice President of Engineering or Chief
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Engineer, the tunneling shall be conducted continuously, on a 24-hour basis, until the tunneling liners extend at least
the distance 1.5 (C+D) + 4.5 feet, (see Plate Il), beyond the centerline of the last track.

A uniform mixture of 1.6 percent cement grout shall be placed under pressure behind the liner
plates to fill any voids existing between the liner plates and the undisturbed material. Grout holes tapped for no smaller
than 1-1/2 inch pipe, spaced at approximately 3 feet around the circumference of the tunnel liners, shall be provided in
every third ring. Grouting shall start at the lowest hole in each grout panel and proceed upward simultaneously on both
sides to the tunnel. A threaded plug shall be installed in each grout hole as the Grouting is completed at that hole.

Grouting shall be kept as close to the heading as possible, using the grout stops behind the liner
plates if necessary. Grouting shall proceed as directed by the Vice President of Engineering or Chief Engineer, but in
no event shall more than six lineal feet of tunnel be progressed beyond the grouting.

(38)b. Tunneling Shields — All pipe 60 inches and larger in diameter shall be emplaced with the
use of a tunneling shield, unless otherwise approved by the Vice President of Engineering or Chief Engineer. Pipe of
smaller diameter may also require a shield when, at the sole discretion of the Vice President of Engineering or Chief
Engineer, soil or other conditions indicate its need.

The shield shall be of steel construction, designed to support railroad track loading as specified
in Paragraph 6A herein, in addition to other loadings it must sustain. The advancing face shall be provided with a hood,
extending no less than 20 Inches beyond the face and extending around no less than the upper 240° of the total
circumference. It shall be of sufficient length to permit the installation of at least on complete ring of liner plates within
the shield before it is advanced for the installation of the next ring of liner plates. It shall conform to and not exceed the
outside dimensions of the pipe being emplaced by more than one inch at any point on the periphery unless otherwise
approved by the Vice President of Engineering or Chief Engineer.

It shall be adequately braced and provided with necessary appurtenances for completely bulk
heading the face with horizontal breast boards and arranged so that the excavation can be benched as may be
necessary. Excavation shall not be advanced beyond the edge of the hood, except in rock.

Manufacturer's Shop Detail plans and manufacturer's computations showing the ability of the
tunnel liner plates resist the jacking stresses shall be submitted to the Vice President of Engineering or Chief Engineer
for approval.

For jacking reinforced concrete pipe, the shield shall be fabricated as a special section of
reinforced concrete pipe with steel cutting edge, hood, breasting attachments, etc., cast into the pipe. The wall thickness
and reinforcing shall be designed for the jacking stresses.

Grout holes tapped for no less than 1-1/2 inch pipe, spaced at approximately 3 feet centers around
the circumference of the shield, (or the aforementioned special reinforced concrete section), and no more than 4 feet
centers longitudinally shall be provided.

Detail plans sufficient to determine the adequacy of the shield, accompanied with design
calculations prepared by a Registered Professional1 Engineer, shall be submitted. to the Vice President of Engineering
or Chief Engineer for approval and no work shall proceed until such approval is obtained.

(4) Boring — This method consists of pushing the pipe into the fill with a boring auger rotating
within the pipe to remove the soil. When auger, or similar devices, are used for pipe placements, the front of the pipe
shall be provided with mechanical arrangements or devices that will positively prevent the auger and cutting head from
leading the pipe so that there will be no unsupported excavating ahead of the pipe. The auger and cutting head
arrangement shall be removable from within the pipe in the event an obstruction is encountered. The over-cut by the
cutting head shall not exceed to outside diameter of the pipe by more than one-half inch. The face of the cutting head
shall be arranged to provide reasonable obstruction to the free flow of soft or poor material.

A. The use of water or other liquid to facilitate casing emplacement and spoil removal is
prohibited.

B. Plan and descriptions of the arrangement to be used shall be submitted to the Vice
President of Engineering or Chief Engineer for approval and not work shall proceed until such approval is obtained.
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C. Any method which employs simultaneous boring and jacking or drilling and jacking over 8
inches in diameter which does not have the above approved arrangement WILL NOT BE PERMITTED. For pipes 8
inches and less in diameter, augering or boring without this arrangement may be considered for use only as approved
by the Vice President of Engineering or Chief Engineer.

D. If an obstruction is encountered during installation to stop the forward action of the pipe and
it becomes evident that it is impossible to advance the pipe, operations will cease and the pipe shall be abandoned in
place and filled completely with grout.

E. Bored or jacked installations shall have a bored hole essentially the same as the outside
diameter of the pipe plus the thickness of the protective coating. If voids should develop or if the bored hole diameter
is greater than the outside diameter of the pipe, (plus coating), by more than approximately 1 inch, grouting or other
methods approved by the Vice President of Engineering or Chief Engineer shall be employed to fill such voids.

F. Pressure grouting of the soils or freezing of the soils before jacking, boring, or tunneling
may be required at the direction of the Vice President of Engineering or Chief Engineer to stabilize the soils, control
water, prevent loss of material and prevent settlement or displacement of embankment. Grout shall be cement, chemical
or other special injection material selected to accomplish the necessary stabilization.

G. The materials to be used and the method of injection shall be prepared by a Registered
Professional Soils Engineer, or by an experienced and qualified company specializing in this work and submitted for
approval to the Vice President of Engineering or Chief Engineer before the start of work. Proof of experience and
competency shall accompany the submission.

H. When water is known or expected to be encountered, pumps of sufficient capacity to handle
the flow shall be maintained at the site and upon approval of the Railroad to operate them, they shall be in constantly
attended operation on a 24-hour basis until, in the sole judgment of the Railroad, their operation can be safely halted.
When dewatering, close observation shall be maintained to detect any settlement or displacement of railroad
embankment, tracks and facilities.

l. All operations shall be conducted so as not to interfere with, interrupt or endanger the
operation of trains nor damage, destroy or endanger the integrity of railroad facilities. All work on and near railroad
property shall be conducted in accordance with railroad safety rules and regulations. The contractor shall secure and
comply with the Railroad safely rules and shall give written acknowledgement to the Railroad that they have been
received, read and understood by the contractor and his employees. Operations will be subject to Railroad inspection
at any and all times.

J. All cranes, lifts or other equipment that will be operated in the vicinity of the Railroad's
electrification ad power transmission facilities shall be electrically grounded as directed by the Railroad's Vice President
of Engineering or Chief Engineer.

K. At all times when the work is being progressed, a field supervisor for the work with no less
than 12 months experience in the operation of the equipment being used shall be present. If boring, or similar machines
are being used, the machine operator also shall have not less than 12 months experience in the operation of the
equipment being used.

L. Blasting Will not be permitted under or near railroad tracks and facilities.

M.  Whenever equipment or personnel are working closer than 15 feet to the centerline of an
adjacent track, that track shall be considered as being obstructed. Insofar as possible, all operations shall be conducted
no less than this distance. Operations closer than 15 feet to the centerline of a track shall be conducted only with the
permission of, and as directed by, a duly qualified railroad employee present at the site of the work.

N. Crossing of tracks at grade by equipment and personnel is prohibited except by prior
arrangement with, and as directed by, the Railroad's Vice President of Engineering or Chief Engineer.
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16. SUPPORT OF TRACKS

A. When the jacking or the tunneling method of installation is used, and depending upon the
size and location of the crossing, temporary track supporting structures shall be installed at the direction of the Chief
Engineer.

B. The type of temporary track supporting structures to be installed shall be approved by the
Vice President of Engineering or Chief Engineer.

C. Unless otherwise agreed, all work involving rail, ties and other track material will be
performed by the Railroad's employees.

17. PIPELINES ON BRIDGES

A. Pipelines carrying flammable substances or non-flammable substances, which by their
nature might cause damage if escaping on or near railroad facilities or personnel shall not be Installed on bridges over
railroad tracks or bridges carrying railroad tracks.

B. In special cases when is can be demonstrated to the Vice President of Engineering or Chief
Engineer's satisfaction that such an installation is necessary and that no practicable alternative is available. the Vice
President of Engineering or Chief Engineer may permit the installation and only by special design approved by him.

C. Pipelines on, bridges shall be so located as to minimize 1he possibility of damage from
vehicles, railroad equipment, vandalism and other external causes. They shall be encased in a casing pipe as the Vice
President of Engineering or Chief Engineer may direct.

18. BONDING AND GROUNDING OF PIPELINES IN ELECTRIFIED TERRITORY

A. Carrier pipe shall be enclosed in a metal casing that is isolated from carrier pipe by
approved insulators having a dielectric value of not less that 25 k.v. that provide an air gap between carrier pipe and
casing of not less than 2 inches.

B. Carrier pipe supporting hanger, mounting or cradles shall provide an insulation value of not
less than 25 k.v. and an air gap of not less than 2 inches between casing and any portion of mounting assembly.

C. Casing shall be bonded to Railroad's return at each end through bridge steel or direct
when girders are of non-conductive material, conforming to E.T. 1120C-12, (Details for Power Bonding of Structures).

19. ABANDONED PIPELINES

A. For all abandoned pipe crossings under track and for such other occupancies as the
Railroad may direct, the owner of the pipeline shall notify. in writing, the Vice President of Engineering or Chief Engineer
of the Railroad of the intention to abandon and shall remove the facilities or shall completely fill by cement grout,
compacted sand, or other methods approved by the Vice President of Engineering or Chief Engineer, all pipes and
voids resulting from the presence of the abandoned pipeline.

20. DRAINAGE

A. Occupancies shall be designed, and their construction shall be accomplished, so that
adequate and uninterrupted drainage of Railroad right-of-way is maintained. If, in the course of construction, it may be
necessary to block a ditch, pipe or other drainage facility, temporary pipes, ditches or other drainage facilities shall be
installed to maintain adequate drainage, as approved by the railroad. Upon completion of the work, the temporary
facilities shall be removed and the permanent facilities restored.
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Highway Limits
See Para. 3C (1)

&

>
\/00
@/ Vent and Sign
© 79 See Para. 3 &9

Vent and Sign
See Para.3&9

--i\----

Note:
If man holes are placed on railroad property, details of same with clearances to near rails are to be shown in the

drawings.

If the proposed pipe is to serve a new development, a map showing the area in relations to established areas and roads
is to be sent with the request. If the proposed pipe is not wholly within highway limits, the same information is required
shown on this Plate.

PLATE |

Information to be shown on plan section of drawings.
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Pipe Crossing Data Sheet

Carrier Pipe

Casing Pipe

Contents to be handled

Outside Diameter

Pipe Material, minimum yield strength

Specification and grade

‘Wall thickness

Actual Working pressure

Type of Joint, butt welded, fusion welded, interlocking. coupling or

band, bolted. stab joint, glued or chemically bonded

Coating

Method of installation

Seals: Both ends: One end: Type:

Bury: Base of rail to top of casing feet inches (meters)

Bury: (Not beneath tracks) feet inches (meters)

Bury: (Roadway ditches) feet inches (meters)

Type, size and spacing of insulators or supports

Distance C.L. track to face of jacking/receiving pits feet inches (meters)
Bury: Base of rail to bottom jacking/receiving pits feet inches (meters)

Cathodic protection? Yes[d No O

PLATE IV

Information to be shown on plan section of

drawings.
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	01
	011100 - SUMMARY OF WORK
	PART 1 -  GENERAL
	1.1 LOCATION OF THE PROJECT
	A. The project is located in the Village of Hartville on Main Trunk.

	1.2 PROJECT DESCRIPTION
	A. Base Bid: The project consists of replacement of the existing main trunk for the Village of Hartville.  The existing 12-inch and 18-inch trunk sewer shall be replaced in kind including all manholes, 6” laterals, and pavement repair.  The proposed t...
	B. Alternate: Existing Casing Pipe Cleanout and install new 24-inch through existing casing as shown on the plans.
	The bidder must bid the Alternate.

	1.3 SPECIFICATIONS
	A. In general, these Specifications describe the work to be performed by the various trades, other than work specifically excluded.  It shall be the responsibility of Contractors and Subcontractors to perform all work incidental to their trade, whethe...
	B. It is advised that all Contractors and Subcontractors familiarize themselves with the contents of the complete Specifications, particularly for the trades preceding, following, related or adjacent to their work.

	1.4 DRAWING SCHEDULE
	A. The work to be done under these Contracts is shown on the following Drawing Sheets:
	Cover Sheet     1
	General Notes      2
	Construction Details    3
	Site Plan View     4
	Plan & Profile Sheets    5-11
	END OF SECTION 011100



	011419 - USE OF SITE
	PART 1 -  GENERAL
	1.1 GENERAL
	A. The Contractor will be allowed the use of as much of the site designated for the improvements as is necessary for his operation.

	1.2 USE OF STREETS
	A. During the progress of the work, the Contractor shall make ample provisions for both vehicle and pedestrian traffic on any public street and shall indemnify and save harmless the Owner from any expense whatsoever due to his operations over said str...
	B. In the event of the Contractor's failure to comply with these provisions, the Owner may cause the same to be done, and may deduct the cost of such work from any monies due the Contractor under this Agreement, but the performance of such work by the...
	C. The Contractor shall repair at no cost to the Owner, all existing roads, parking areas, grassed areas that are damaged due to the execution of his work.  The Contractor shall remove daily all mud, soil and debris that may be tracked onto existing s...

	1.3 CLOSING STREETS TO TRAFFIC
	A. The Contractor may with the approval of the Engineer, close streets, or parts of streets, to vehicular traffic.  The streets are to remain closed as long as the construction work or the condition of the finished work requires or as determined by th...
	1.4 RIGHTS-OF-WAY
	A. Whenever it is required to perform work within the limits of public or private property or in rights-of-way, such work shall be done in conformity with all agreements between the Owner and the owners of such.  Care shall be taken to avoid injury to...
	B. The Contractor shall not (except after consent from the proper parties) enter or occupy with men, tools or equipment, any land outside the rights-of-way or property of the Owner.
	C. When the Contractor performs construction within 10 ft. of a right-of-way or easement line, he shall place tall stakes properly identified at points of change in width or direction of the right-of-way or easement line and at points along the line s...

	1.5 EASEMENTS
	A. Where the work is to be constructed upon easements, such easements will be secured by the Owner without cost to the Contractor.  The Contractor shall not enter upon or occupy any private property outside of the limits of the easements furnished.
	B. Care shall be taken to avoid injury to the premises entered, which premises shall be left in a neat and orderly condition by the removal of rubbish and the grading of surplus materials, and the restoration of said public or private property to the ...

	1.6 PROTECTING EXISTING BUILDINGS, STRUCTURES AND ROADWAYS
	A. The Contractor shall, at his own expense, shore up and protect any buildings, roadways, utilities or other public or private structures which may be encountered or endangered in the prosecution of the work, and that may not be otherwise provided fo...

	1.7 SITE FACILITIES
	1.8 RESTORATION
	A. On all contract items that require and include surface restoration including repairs to driveways and roads outside trench limits, an amount equal to 10% of the unit price bid for sewer and/or waterline items will be considered the value of this work.
	B. As work is completed the payment for each contract item will be reduced by the 10% until full performance of all contract requirements.
	C. Partial release of the 10% restoration money may be made by the Engineer commensurate with his determination of the value of said work.
	D. If in the opinion of the Engineer, the value of the restoration exceeds 10% of the contract line item, he may require a greater amount to be held but not in excess of 25%.
	E. The amount held for restoration shall not be considered retainage of completed work but rather the value of work not yet performed and therefore not eligible for payment.
	F. On lump sum items or contracts, the value of the restoration work will be determined by the approved schedule of values submitted by the Contractor.



	012513 - PRODUCT SUBSTITUTION PROCEDURES
	PART 1 -  GENERAL
	1.1 MATERIALS AND EQUIPMENT
	A. In the specifications and on the Engineer's drawings, are specified and shown certain pieces of equipment and materials deemed most suitable for the service anticipated.  This is not done to eliminate other equipment and materials equally as good a...
	B. Each major item of equipment shall be inspected by a manufacturer's representative during installation and upon completion of the work.  The Contractor shall supply the Engineer with a certificate of such inspection.



	013119 - PROJECT MEETINGS
	PART 1 -  GENERAL
	1.1 PRECONSTRUCTION MEETING
	A. Prior to the Contractor beginning any work on the project, the Owner will schedule and hold a preconstruction meeting to discuss all aspects of the contract work.
	B. The Contractor shall be present and be prepared to comment in detail on all aspects of his work.
	C. The Contractor shall bring to the preconstruction meeting a proposed construction progress schedule, erosion control plan, quality control program, concrete mix designs, asphalt mix designs (JMF), etc.  Approval of each by the Engineer is required ...
	D. Included in the construction progress schedule shall be an implementation sequence of the proposed erosion control efforts required by the contract.



	013216 - CONSTRUCTION PROGRESS SCHEDULE
	PART 1 -  GENERAL
	1.1 PROGRESS SCHEDULE
	A. Immediately after signing the Contract, the General Construction Contractor shall prepare a graphic progress schedule, indicating the work to be executed during each month and the rate of expected progress to secure completion on the agreed-upon co...
	B. Should the rate of progress fall materially behind the scheduled rate of progress, and unless the delay is authorized by the Engineer, each offending Contractor shall furnish additional labor, work overtime, or take other necessary means required f...



	013223 - SURVEY AND LAYOUT DATA
	PART 1 -  GENERAL
	1.1 REFERENCE POINTS
	A. The Owner shall provide engineering surveys for construction to establish reference points which in his judgment are necessary to enable the Contractor to proceed with the work.  The Contractor shall be responsible for surveying and laying out the ...

	1.2 LAYOUT OF WORK
	A. The Contractor shall lay out his work and be responsible for correct locations, elevations and dimensions of all work executed by him under this Contract.  The Contractor must exercise proper precautions to verify the figures shown on the Drawings ...



	013319 - FIELD TEST REPORTING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes, but is not limited to, services performed by an independent testing laboratory.  Laboratory services covered under this section are for testing materials used for field constructed elements of the work.  Performance testing o...
	B. All testing performed under this item shall be for the protection and benefit of the Owner and shall not be construed by the Contractor as a comprehensive quality control program intended to protect the Contractor, his subcontractors, or his suppli...
	C. Inspections, tests, and related actions specified in this section and elsewhere in the contract documents are not intended to limit the Contractor’s own quality control procedures and testing, which facilitate overall compliance with requirements o...
	D. The Contractor is required to cooperate with the independent testing laboratories performing required inspections, test, and similar services and the Engineer or his representative.
	E. Materials and installed work may require testing or retesting at anytime during progress of work.  Retesting of rejected materials or installed work shall be done at Contractor’s expense.

	1.2 RELATED DOCUMENTS
	A. General provisions of the Contract, including General Supplementary Conditions and Division 1 Specifications sections, apply to work of this section.
	B. The Contract Documents may include testing requirements furnished under other Sections.  Work elements which may include other testing requirements are:
	1. Sanitary sewer systems.
	2. Electrical systems tested and certified by the Electrical Contractor.
	1.3 SELECTION AND PAYMENT
	A. The Contractor will employ an independent testing laboratory to perform specified testing.  Payment shall be incidental to the related work bid item.  The laboratory shall be mutually agreed upon by the Owner, Engineer, and Contractor.  The contrac...
	B. Employment of testing laboratory in no way relieves the Contractor of the obligation to perform work in accordance with requirements of the contract documents.
	C. The testing laboratory and their personnel shall be under the direction of the Engineer’s on-site representative, regardless of who employs their services.
	1.4 REFERENCES
	A. AASHTO T-19, Standard Method of Test for Unit Weight and Voids in Aggregate.
	B. AASHTO T-37, Standard Method of Test for Sieve Analysis of mineral Filler for Road and Paving Materials.
	C. AASHTO T-230, Standard Method of Test for Determining Degree of Pavement Compaction of Bituminous Aggregate Mixtures.
	D. ASTM C-29, Standard Method of Test for Unit Weight and Voids in Aggregate.
	E. ASTM C-31, Standard Practice for Making and Curing Concrete Test Specimens in the Field.
	F. ASTM C-33, Standard Specification for Concrete Aggregates.
	G. ASTM C-39, Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens.
	H. ASTM C-40, Test Method for Organic Impurities in Fine Aggregates for Concrete.
	I. ASTM C-42, Standard Test Methods for Obtaining and Testing Drilled Cored and Sawed Beams of Concrete.
	J. ASTM C-88, Standard Test Method for Soundness of Aggregate by use of Sodium Sulfate or Magnesium Sulfate.
	K. ASTM C-94, Standard Specification for Ready-Mixed Concrete.
	L. ASTM C-117, Standard Test Method for Materials Finer than 75-um (No. 200) Sieve in Mineral Aggregates by Washing.
	M. ASTM C-136, Standard Method for Sieve Analysis of Fine and Course Aggregate.
	N. ASTM C-142, Test Method for Clay Lumps and Friable Particles in Aggregate.
	O. ASTM C-143, Standard Test Method for Slump of Hydraulic Cement Concrete.
	P. ASTM C-172, Standard Practice for Sampling Freshly Mixed Concrete.
	Q. ASTM C-173, Standard Test Method for Air Content of Freshly Mixed Concrete by the Volumetric Method.
	R. ASTM C-231, Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method.
	S. ASTM C-535, Standard Test Method for Resistance to Degradation of Large-Size Course Aggregate by Abrasion and Impact in the Los Angeles Machine.
	T. ASTM C-1064, Standard Test Method for Temperature of Freshly Mixed Portland Cement Concrete.
	U. ASTM D-698, Standard Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures Using 5.5-lb. (2.49-kg) Rammer and 12-inc. (305-mm) Drop.
	V. ASTM D-2487, Standard Test Method for Classification of Soils for engineer purposes.
	W. ASTM D-2940, Standard Specification for Graded Aggregate Material for Bases or Subbases for Highways or Airports.
	X. ASTM D-4253, Standard Test Method for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table.
	Y. ASTM D-4254, Standard Test Method for Minimum Index Density and Unit Weight of Soils and Calculation of Relative Density.
	Z. ASTM D-4832, Standard Test Method for Preparation and Testing of Controlled Low Strength Material (CLSM) Test Cylinders.
	AA. ODOT Supplement 1021, Method of Test for Determination of the Percent of Fractured Pieces in Gravel.
	AB. ODOT Supplement 1029, Method of Test for Determining the Percentage of Deleterious Materials in Course Aggregate.
	AC. ODOT Supplement 1036, Method of Test for Determination of Percent Air Voids in Compacted Dense Bituminous Paving Mixtures.
	AD. ODOT Supplement 1044, Mix Design Method for Bituminous Aggregate Base.
	a. All thermoplastic gravity sanitary sewer pipe shall be tested for allowable deflection.
	b. Deflection tests shall be performed before final acceptance and no sooner than thirty (30) days after installation of final backfill
	c. Maximum allowable pipe deflection shall be five (5) percent of the average inside diameter for the size and class of pipe specified.
	d. Acceptance testing shall be performed with a non-adjustable “go, no-go” mandrel with a minimum of eight (8) contact points. Adjustable mandrels for acceptance testing shall be used only with permission of the Engineer.
	e. The mandrel size shall be ninety-five (95) percent of the average inside diameter for the size and class of pipe specified.
	f. If the "go, no-go" mandrel will not pass through a section of pipe a deflectometer or adjustable mandrel may be used to determine the extent and/or severity of the non-acceptable area. A “go, no-go” mandrel shall be re-run through the pipe section ...
	g. The Contractor or subcontractor performing the test shall be experienced and qualified to perform deflection testing with the equipment and procedures utilized.  The contractor shall provide all labor, materials, tools and equipment necessary to cl...
	h. All sewer runs shall be cleaned prior to testing.
	i. The acceptance test shall be performed without mechanical pulling devices.
	j. All pipe failing the deflection test shall be exposed, repaired or replaced and retested at no additional cost to the Owner.
	2. Leakage Testing

	a. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-1 Specification sections, apply to work of this section.
	b. The Contractor shall perform sufficient tests to determine that the installation of all pipe materials have been as specified and that test results are in accordance with those required for approval of the installation.
	c. The Contractor shall furnish all pressure gauges, suitable pump or pumps, pipes, test heads, and any other apparatus and materials used for these tests.  These tests are to be considered as part of the work, and no additional compensation shall be ...
	d. The tests shall be conducted under the direction of the Engineer or an appointed agent. Any testing done without direction and supervision as specified shall not be considered as a proper means of approval.
	e. The Contractor may obtain water for testing as may be required by observing the rules and regulations enforced in the municipality in which the work is being done.
	f. In addition to requirements of these specifications, comply with manufacturer's instructions and recommendations for work.
	3. Infiltration and Exfiltration Testing
	a. All sewers shall be tested using an exfiltration test or, where specifically allowed in writing by the Engineer, an infiltration test.
	b. All sewers shall be tested.  No visible leakage in the sewers or manholes shall be permitted.
	c. Bulkheads shall be used to isolate the test sections as required to perform the work.  All service laterals, stubs and fittings shall be plugged or capped at the connection to the test section.
	d. Each manhole run shall be tested separately.
	4. Exfiltration Testing
	a. The test shall be performed first with a minimum head of water of three (3) feet above the top of the high end of the sewer or two (2) feet above the high end of the highest lateral in the section or sections to be tested, or three (3) feet above t...
	b. The exfiltration test shall be conducted between two manholes by sealing the downstream end of the test section and all inlet sewers at the upstream manhole with pipe stoppers.
	c. The average internal pressure in the system shall not exceed 11.6 feet of water or 5 psi and the maximum internal pipe pressure at the lowest end shall not exceed 23 feet of water or 10 psi.
	d. Water shall be added to the pipe section at a steady rate from the upstream manhole to allow air to escape from the sewer until the water is at the specified level above the crown of the pipe.  The water may stand in the pipe and manhole up to seve...
	e. The leakage rate shall be determined by measurement of the drop in water elevation measured in the upstream manhole and the loss of water calculated.  The test period shall be a minimum of sixty (60) minutes duration.  Use the following table to de...
	5. Infiltration Testing
	a. An infiltration test shall be conducted for all sections of sewer, only when the ground water level is two (2) feet or more above the elevation of the inside crown of pipe at the upstream limit of the section being tested.
	b. The use of well point pumps or other dewatering devices shall have been discontinued for 24 hours prior to testing to permit the groundwater table to return to a static condition.
	c. The leakage rate shall be measured by a weir, by determination of the time required to fill a container of known volume, or other measuring device approved by the Engineer in the lower end of the sewer section to be tested.
	d. The incoming sewer or sewers in the upper end of the test section shall be securely sealed.
	6. Allowable Leakage
	a. The maximum allowable leakage for either infiltration or exfiltration shall be 100 gallons per inch of internal pipe diameter per mile per day.
	b. If actual leakage measured exceeds the limits specified, the Contractor must locate and repair or remove and replace the defective pipe sections to the satisfaction of the Engineer and retest the section accordingly at no additional cost to the Owner.
	c. All sanitary manholes shall be tested separately by using an exfiltration test (or infiltration test where groundwater conditions permit) to two (2) feet above the highest joint with no measurable leakage for a one-hour test.


	7. Low Pressure Air Testing
	a. PVC sanitary sewers 54-inch diameter and less may be air tested as specified.  If the groundwater level is two (2) feet or more above the top of the pipe at the upstream end or if the air pressure required for the test is greater than 5 psig, the a...
	b. Each manhole run shall be tested separately, unless otherwise approved by the Engineer, as the construction progresses.  Backfill shall be brought to final grade before testing.  Testing shall be done prior to surface restoration, and preferably wi...
	c. Test equipment consists of valves and pressure gages to control airflow and to monitor pressure within the test section.
	d. The sewer shall be flushed and cleaned prior to testing to clean out any debris.  The pipe surface should be wet for more consistent results.
	e. The section of pipe to be tested shall be plugged at each end and the ends of laterals, stubs and fittings to be included in the test section shall be plugged and securely braced to prevent air leakage, and possible blowouts.
	f. Equipment used shall meet the following minimum requirements and be approved by the Engineer:
	i. Pneumatic plugs shall have a sealing length equal to or greater than the diameter of the pipe to be inspected.
	ii. Pneumatic plugs shall resist internal test pressures without requiring external bracing or blocking.
	iii. All air used shall pass through a single control panel.
	iv. Three (3) individual hoses shall be used for the following connections:
	a). From control panel to pneumatic plugs for inflation.
	b). From control panel to sealed line for introducing the low pressure air.
	c). From sealed line to control panel for continually monitoring the air pressure rise in the sealed line.


	g. All pneumatic plugs shall be seal tested before being used in the actual test installation. One length of pipe shall be laid on the ground and sealed at both ends with the pneumatic plugs to be used for the test. The sealed pipe shall be pressurize...
	h. After a manhole to manhole run of pipe has been backfilled and cleaned, and the pneumatic plugs are checked by the above procedure, the plugs shall be placed in the line at each manhole.  Low pressure air shall be slowly introduced into this sealed...
	i. In areas where groundwater is known to exist, the Contractor must determine the average groundwater back pressure.  The Contractor shall install a 1/2-inch diameter capped pipe nipple, approximately 10 inches long, through the manhole wall on top o...
	j. At least two (2) minutes shall be allowed for the air to stabilize when the specified internal air pressure has been obtained.  When the pressure has stabilized and is at or above 3.5 psig, the air hose from the control panel to the air supply shal...
	k. If a one (1) psi drop in pressure does not occur within the test time, the line has passed. If the pressure drop is more than one (1) psi during the test time, the line is presumed to have failed the test.  If the line fails the test, segmented tes...
	l. The Contractor must repair the leak or remove and replace the defective pipe section and re-test the section to the satisfaction of the Engineer at no additional cost to the Owner.
	m. The pneumatic plugs must be installed in such a way as to prevent blowouts.  Inasmuch as a force of 250 pounds is exerted on an 8-inch plug by an internal pipe pressure of 5 psi, it should be realized that sudden expulsion of a poorly installed plu...
	n. The Contractor should internally restrain or externally brace the plugs to the manhole wall as an added safety precaution throughout the test.
	o. Pressurizing equipment shall include a regulator or relief valve set at no higher than 9 psig for PVC pipe to avoid over-pressurizing and damaging an otherwise acceptable line.
	p. No one shall be allowed in the trench or manholes during testing.
	q. Plugs shall not be removed until all pressure has been released.
	8. Manhole Vacuum Testing
	a. Temporarily plug all pipe entering the manhole.  Each plug must be installed at a location beyond the manhole/pipe gasket (i.e. outside the manhole wall), and shall be braced to prevent the plug or pipe from being drawn into the Manhole.
	b. The test head shall be placed inside the rim of the cast iron frame at the top of the manhole and inflated, in accordance with the manufacturer’s recommendations.
	c. A vacuum of at least 10 inches of mercury (10” Hg) shall be drawn on the manhole.  Shut the line on the vacuum line to the manhole and shut off the pump or disconnect the vacuum line from the pump.
	d. The pressure gauge shall be liquid filled, having a 3.5” diameter face with a reading from zero to thirty inches of mercury.
	e. The manhole shall be considered to pass the vacuum test if the vacuum reading does not drop more than 1” Hg (i.e from 10” to 9” Hg) during the Table 1 minimum test time.
	f. If a manhole fails the vacuum test, the manhole shall be repaired with non-shrinkable grout or other material or method approved by the engineer.  The manhole surfaces shall be properly prepared prior to any repairs.  Once the repair material has...
	g. All temporary plugs and braces shall be removed after each test.
	PART 3 – EXECUTION
	3.1 SEQUENCING AND SCHEDULING
	A. The Contractor shall coordinate the sequence of work activities so as to accommodate required testing and shall allow sufficient time for testing of materials by the laboratory so as to cause no delay in the work or the work of any other Contractor...
	3.2 LABORATORY TEST RESULTS
	END OF SECTION 013319


	013323 - SHOP DRAWINGS, PRODUCT DATA ABD SAMPLES
	PART 1 -  GENERAL
	1.1 GENERAL
	A. The Contractor shall submit detailed drawings, acceptable catalog data, specifications and material certifications for all equipment and materials specified or required for the proper completion of the work.
	B. The intent of these items is to demonstrate compliance with the design concept of the work and to provide the detailed information necessary for the fabrication, assembly and installation of the work specified.  It is not intended that every detail...
	C. It is emphasized that the Engineer/Architect's review of Contractor's submitted data is for general conformance to the contract drawings and specifications but subject to the detailed requirements of drawings and specifications.  Although the Engin...
	D. Shop Drawings shall be submitted in proper sequence and with due regard to the time required for checking, transmittal and review so as to cause no delay in the work.  The Contractor's failure to transmit appropriate submittals to the Engineer/Arch...
	E. The Contractor shall submit Shop Drawings for all fabricated work and for all manufactured items required to be furnished in the Contract in accordance with the General Provisions and as specified herein.  Shop Drawings shall be submitted in suffic...
	F. It is the responsibility of each Prime Contractor to furnish to all other Prime Contractors and especially the General Construction Contractor reviewed Shop Drawings for guidance in interfacing the various trades; i.e., sleeves, inserts, anchor bol...
	G. No work shall be performed requiring Shop Drawings until same have been reviewed by Engineer/Architect.
	H. Accepted and reviewed Shop Drawings shall not be construed as approval of changes from Contract plan and specification requirements.
	I. The Engineer/Architect will review the first and second Shop Drawing item submittals at no cost to the Contractor.  Review of the third submittal and any subsequent submittal will be at the Contractor's expense.  Payment will be deducted from the C...

	1.2 SUBMITTAL PROCEDURE
	A. All required submissions shall be made to the Engineer/Architect by the Prime Contractor(s) only. Any data prepared by subcontractors and suppliers and all correspondence originating with subcontractors, suppliers, etc., shall be submitted through ...
	B. Contractor shall review and approve all Shop Drawings prior to submission.  Contractor's approval shall constitute a representation to Owner and Engineer/Architect that Contractor has either determined and verified all quantities, dimensions, field...
	C. Submittal Preparation:  Mark each submittal with a permanent label or page for identification.  Provide the following information on the label for proper processing and recording of action taken:
	1. Location
	2. Project Name
	3. Contract
	4. Name and Address of Engineer/Architect
	5. Name and Address of Contractor
	6. Name and Address of Subcontractor
	7. Name and Address of Supplier
	8. Name of Manufacturer
	9. Number and Title of appropriate Specification Section
	10. Drawing Number and Detail References, as appropriate.
	11. Submittal Sequence or Log Reference Number.
	a. Provide a space on the label for the Contractor's review and approval markings and a space for the Engineer/Architect's "Action Stamp".


	D. Each Shop Drawing, sample and product data submitted by the Contractor shall have affixed to it the following Certification Statement including the Contractor's Company name and signed by the Contractor:
	E. Shop Drawings shall be submitted in not less than six (6) copies to the Engineer/Architect at the address specified at the Preconstruction Conference.  Single mylar or sepia reproducible copies of simple Shop Drawings may be submitted with prior ap...
	F. At the time of each submission, Contractor shall in writing identify any deviations that the Shop Drawings or samples may have from the requirements of the Contract Documents.
	G. Drawings shall be clean, legible and shall show necessary working dimensions, arrangement, material finish, erection data, and like information needed to define what is to be furnished and to establish its suitability for the intended use.  Specifi...

	1.3 REVIEW PROCEDURE
	A. Engineer/Architect will review with reasonable promptness all properly submitted Shop Drawings.  Such review shall be only for conformance with the design concept of the Project and for compliance with the information given in the plans and specifi...
	B. The review of a separate item as such will not constitute the review of the assembly in which the item functions.  The Contractor shall submit entire systems as a package.
	C. All Shop Drawings submitted for review shall be stamped with the Engineer/Architect's action and associated comments.
	D. Except for submittals for record, information or similar purposes, where action and return is required or requested, the Engineer/Architect will review each submittal, mark to indicate action taken, and return accordingly.  Compliance with specifie...
	1. If Shop Drawings are found to be in general compliance, such review will be indicated by marking the first statement.
	2. If only minor notes in reasonable number are needed, the Engineer/Architect will make same on all copies and mark the second statement.  Shop Drawings so marked need not be resubmitted.
	3. If the submitted Shop Drawings are incomplete or inadequate, the Engineer/Architect will mark the third statement, request such additional information as required, and explain the reasons for revision.  The Contractor shall be responsible for revis...
	4. If the submitted Shop Drawings are not in compliance with the Contract Documents, the Engineer/Architect will mark the fourth statement.  The Contractor will be responsible to submit a new offering conforming to specific products specified herein a...

	E. No submittal requiring a Change Order for either value or substitution or both, will be returned until the Change Order is approved or otherwise directed by the Owner.



	013326 - PRODUCT TESTING AND CERTIFYING
	PART 1 -  GENERAL
	1.1 QUALITY OF MATERIALS
	A. Where the specifications call for mill or shop tests, the Contractor shall furnish duplicate copies of attested manufacturer's certificates showing details of quality or performance sufficient to demonstrate conformity to contract requirements.  Mi...
	B. Unless otherwise specified, all materials, equipment and articles shall be erected, installed, applied, or connected, used, cleaned and conditioned in accordance with the printed instructions and directions of the manufacturer.
	C. The installation shall be so made that its several component parts will function together as a workable system.  It shall be complete with all accessories necessary for its operation and shall be left with all equipment properly adjusted and in wor...
	D. The work shall be executed in conformity with the best practice and so as to contribute to efficiency of operation, minimum maintenance, accessibility and sightliness.  It shall also be executed so that the installation will conform and accommodate...
	E. Whenever in the contract documents a particular brand, make of material, device or equipment is shown or specified, such brand, make of material, device or equipment is to be regarded merely as a standard and such trade name shall be followed by "o...

	1.2 QUALITY ASSURANCE
	A. The equipment and materials to be furnished under this Contract shall be the products of well established and reliable firms which have had ample experience for at least five (5) years in the manufacture of equipment or materials similar in design ...

	1.3  EXPERIENCE CLAUSE REQUIREMENT AND PERFORMANCE BONDS FOR MANUFACTURER
	A. For every piece of equipment furnished under this Contract, the manufacturer will be required to have a minimum of five (5) years of experience in providing this specific type of equipment.  In lieu of this experience requirement, the manufacturer ...
	B. Agents of bonding companies which write bonds for the performance and payment of the contract shall furnish power of attorney bearing the seal of the company, evidencing such agent's authority to execute the particular type of bond to be furnished,...
	C. The bond shall be purchased through a surety company with a local agent upon whom service of process can be made.
	D. In event of failure of surety or co-surety, the manufacturer shall immediately furnish a new bond, as required herein.  The manufacturer's bond will not be released until all provisions of the contract have been fulfilled.
	E. The surety used for the bid bond and performance bond shall be listed in the latest U.S. Treasury Circular 570 and the Penal Sums shall be within the maximum specified for such company in said Circular 570.



	013543 - ENVIRONMENTAL PROTECTION
	PART 1 -  GENERAL
	1.1 UNNECESSARY NOISE, DUST AND ODORS
	A. The Contractor's performance of this contract shall be conducted so as to eliminate all unnecessary noise, dust and odors.

	1.2 SEWAGE, SURFACE AND FLOOD FLOWS
	A. The Contractor shall take whatever action is necessary to provide all necessary tools, equipment and machinery to adequately handle all sewage, surface flows and flood flows which may be encountered during the performance of the work.  The entire c...

	1.3 WORK IN FREEZING WEATHER
	A. Written permission from the Engineer shall be obtained before any work is performed which, in the judgment of the Engineer, may be affected by frost, cold, or snow.  When work is performed under such conditions, the Contractor shall provide facilit...

	1.4 POLLUTION CONTROL
	A. It shall be the responsibility of the Contractor to prevent or limit pollution of air and water resulting from his operations.
	B. The Contractor shall perform work required to prevent soil from eroding or otherwise entering onto all paved areas and into natural watercourses, ditches, and public sewer systems.  This work shall conform to all local ordinances and/or regulations...
	C. The Contractor shall perform work required to prevent dust attributable to his operations from entering the atmosphere.  Dust on unsurfaced streets or parking areas and any remaining dust on surfaced streets shall be controlled with water and/or ca...
	D. Any material removed from sanitary or storm sewers shall be disposed in accordance with all applicable regulations.



	014223 - INDUSTRY STANDARDS
	PART 1 -  GENERAL
	1.1 ABBREVIATIONS
	A. Abbreviations, as used, designate the following:

	1.2 REFERENCE TO OTHER SPECIFICATIONS
	A. Where reference is made to specifications such as ASTM, AWWA or AASHTO, the latest edition shall be used, unless otherwise noted on the plans or in the specifications.

	1.3 CODES AND STANDARDS
	A. All work provided for by these specifications must be installed according to the provisions of the State and local building codes, subject to inspection and acceptance by the State and local inspectors.



	014323 - QUALIFICATIONS OF TRADESMEN
	PART 1 -  GENERAL
	1.1 CHARACTER OF WORKMEN AND EQUIPMENT
	A. The Contractor shall employ competent and efficient workmen for every kind of work. Any person employed on the work who shall refuse or neglect to obey directions of the Engineer or his representative, or who shall be deemed incompetent or disorder...
	B. In hiring of employees for the performance of work under this Contract, or any Subcontract hereunder, no Contractor or Subcontractor, nor any person acting on behalf of such Contractor or Subcontractor, shall, by reason of race, sex, creed or color...



	015526 - TEMPORARY TRAFFIC CONTROL DEVICES
	PART 1 -  GENERAL
	1.1 BARRICADES, SIGNS AND LIGHTS
	A. The Contractor shall employ watchmen on the work when and as necessary.  The Contractor shall erect and maintain such strong and suitable barriers and such lights as will effectively prevent the occurrence of any accident to health, limb or propert...
	B. No manhole or sewer excavation will be left open awaiting connection or removal at a later date by the Contractor's forces or others but shall be temporarily backfilled and resurfaced if applicable with a temporary pavement passable to traffic at n...
	C. In addition to other safety requirements, a minimum of four (4) foot high fence will be incorporated around any shaft or manhole or other excavation left open at the end of a day's work.

	1.2 MAINTENANCE OF TRAFFIC
	A. The Contractor is required to provide maintenance of traffic in conformance with the Ohio Manual of Uniform Traffic Control Devices and Item 614 of the current Construction and Material Specifications of the Ohio Department of Transportation.
	B. This work shall include providing suitable and satisfactorily trained and properly attired flagmen for use at any location where existing roadway is narrowed to a width of less than 2 full lanes (18 feet).
	C. The Contractor is also responsible for maintaining local access to all residences and businesses along the route of the sewer and to provide whatever temporary materials are necessary to provide a safe, adequate drive surface.
	D. At all boring locations, Contractor shall provide suitable flashers, barricades, and traffic control devices as may be deemed necessary by the Engineer or the responsible authority in the case of the Department of Transportation, Turnpike Commissio...



	016600 - PRODUCT HANDLING AND PROTECTION
	PART 1 -  GENERAL
	1.1 DELIVERY AND STORAGE OF MATERIALS
	A. The Contractor shall be responsible for delivery and storage of all materials.
	B. The Contractor shall coordinate with the Engineer on the arrangement for storing construction materials and equipment.  Deliveries of all construction materials and equipment should be made at suitable times.
	C. The Contractor shall store all materials required for the performance of this contract at sites designated by the Engineer.
	D. All stockpiles shall be neat, compact, completely safe, and barricaded with warning lights if necessary.
	E. Precautions shall be taken so that no shade trees, shrubs, flowers, sidewalks, driveways or other facilities will be damaged by the storage of materials.  The Contractor shall be responsible for the restoration of all stockpile sites to their origi...
	F. Materials, tools and machinery shall not be piled or placed against shade trees, unless they shall be amply protected against injury therefrom.  All materials, tools, machinery, etc. stored upon public thoroughfares must be provided with red lights...
	G. Materials shall be so stored as to assure the preservation of their quality and fitness for the work.  Stored materials, even though approved before storage, shall again be inspected prior to their use in the work.  Stored materials shall be locate...



	017800 - FINAL COMPLIANCE AND SUBMITTALS
	PART 1 -  GENERAL
	1.1 The following forms and related sign-offs shall be documented in accordance with provisions of the contract.  These forms shall be completed by the Contractor and approved by the Owner before final retainer is approved for release.  Forms for Item...
	A. Certificate of Substantial Completion (To be submitted at time of Substantial Completion).
	B. Contractor's Certification of Completion.
	C. Contractor's Affidavit of Prevailing Wage.
	D. Consent of Surety Company for Final Payment.
	E. Affidavit of Final Acceptance Date and Correction Period.
	F. Certificate of insurance verifying completed operations insurance coverage.



	017821 - CLEANING AND PROTECTION
	PART 1 -  GENERAL
	1.1 GENERAL
	A. On or before the completion date for the work, the Contractor shall tear down and remove all temporary structures built by him, all construction plant used by him, and shall repair and replace all parts of existing embankments, fences or other stru...
	B. As circumstances require and when ordered by the Engineer, the Contractor shall broom sweep and/or hose-wash the hard surface of the road or any driveway or sidewalk surface on which construction activity under this contract has resulted in dirt or...
	C. Failure to comply with this requirement when ordered by the Engineer or his representative, may serve as cause for the Engineer to stop the work and to withhold any monies due the Contractor until such order has been complied with to the satisfacti...
	D. As the work progresses, and as may be directed, the Contractor shall remove from the site and dispose of debris and waste material resulting from his work.  Particular attention shall be given to minimizing any fire and safety hazard from form mate...
	E. The Contractor shall wash all windows and other glass surfaces, leaving all areas free from putty marks, paint, etc.
	F. During and after installation, the Contractor shall furnish and maintain satisfactory protection to all equipment against injury by weather, flooding or breakage thereby permitting all work to be left in a new condition at the completion of the con...



	017839 - PROJECT RECORDS, DRAWINGS
	PART 1 -  GENERAL
	1.1 RECORD DRAWINGS
	A. The Contractor shall furnish an authentic set of marked-up drawings showing the installation insofar as the installation shall have differed from the Engineer's drawings. The drawings shall be delivered to the Engineer for making revisions to the o...
	B. The Contractor shall furnish dimensioned drawings indicating locations of all underground mechanical and electrical facilities.

	1.2 SERVICE CONNECTION RECORDS
	A. The Contractor shall record the location of all service and property connections, new or existing, made to utilities constructed under this contract.  Such records shall be turned over to the Owner upon completion of the work.  The cost of making s...
	B. The location of each sewer connection as measured along the sewer from the nearest downstream manhole and its description with respect to the sewer shall be recorded.  The record shall include the depth of new stubs for future connections and the d...
	C. The location of each water connection as measured along the water line from the nearest fire hydrant.
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	024116 - STRUCTURE DEMOLITION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this section.

	1.2 DESCRIPTION OF WORK
	A. This section includes all demolition of existing structures and removal of pavement, piping, and equipment necessary to clear space for new construction and/or to rehabilitate existing construction.

	1.3 REQUIREMENTS OF REGULATORY AGENCIES
	A. State and local code requirements shall control the disposal of debris resulting from the removal operation.

	1.4 PROTECTION
	A. Structures shall be removed in such a manner as not to damage portions of the existing structure which are to remain in place.


	PART 2 -  PRODUCTS (NOT APPLICABLE)
	PART 3 -  EXECUTION
	3.1 PAVEMENTS, SIDEWALKS, CURBING, SIMILAR STRUCTURES
	A. Removal of existing pavements, sidewalks, curbing, and similar structures shall end at an existing joint or a sawed joint.  Sawed joints shall be straight, neat and free from chipped or damaged edges.
	B. For removal of reinforced or nonreinforced concrete, the minimum depth of saw cut shall be 3 in.
	C. For removal of reinforced concrete, the depth of saw cut shall be sufficient to cut the steel.
	D. If the concrete is coated with a bituminous surface or other material, the depth shall be sufficient to cut into the concrete, not including the coating depth, as specified above.

	3.2 EXCAVATION OF RIGID PAVEMENT
	A. The Contractor shall excavate rigid pavement, consisting of concrete or concrete base with a wearing surface of brick or bituminous concrete, wherever such excavation is required for the purpose of this Contract.
	B. Pavement shall be excavated to neat lines and, only to widths required for trenches, for pipe laying and for construction of structures.  Adequate provision shall be made to prevent settlement and breakage of pavement beyond the approved limits of ...
	C. All pavement broken or damaged beyond the limits above stated, or the approved extension thereof, shall be replaced by the Contractor at his expense.

	3.3 MANHOLES, CATCH BASINS, INLETS AND SIMILAR STRUCTURES
	A. Existing drainage structure designated by the Engineer to be removed shall be completely removed.
	B. Catch basins, inlets, manholes and similar structures designated to be abandoned in place shall be removed to an elevation of at least 3 feet below the finished subgrade or ground surface.  The bottom of the structure shall be broken-up to eliminat...
	C. Live sewers connected to structures removed or abandoned shall be rebuilt through the area with new pipe.  Sewer flow shall be maintained between removal and replacement operations.  Abandoned sewers shall be filled with low-strength mortar, sealed...
	D. All castings salvaged from abandoned or removed drainage structures shall remain the property of the Owner and shall be cleaned and transported by the Contractor to a site designated by the Engineer or incorporated in the work where called for on t...

	3.4 GUARDRAIL AND FENCE
	A. Where so required by the Drawings, existing guardrail and fence shall be carefully dismantled and stored for reuse or for salvage by the Owner.
	B. Wood posts and other materials not considered salvageable by the Engineer shall be disposed of by the Contractor.
	C. The Contractor will be required to replace, at no cost to the Owner, material lost or damaged by negligence or by the use of improper methods.

	3.5 SUPERSTRUCTURES, TANKS, CHAMBERS AND SIMILAR STRUCTURES
	A. Care shall be used in demolishing structural elements which are continuous with structural elements remaining in service.  Concrete and masonry shall be cut with a masonry or concrete saw before removing unwanted portions.
	B. Methods and equipment used in demolition work shall be chosen so the structural integrity and watertightness of both newly constructed and existing plant structures remain unimpaired by the performance of the demolition work.
	C. Existing structures and equipment which are damaged in appearance and/or function by performance of demolition work shall be replaced or repaired to approved first-class condition by the Contractor at no increase in Contract Price.
	D. Extreme care shall be used when removing existing concrete from around reinforcing steel which must be used for securing new concrete.  If this reinforcing steel is damaged, the Contractor shall remove additional existing concrete until sufficient ...
	E. Abandoned pipes shall be sealed and made watertight with approved precast stoppers or masonry bulkheads.
	1. Pipes to be abandoned under a railroad corridor shall be filled with grout, removing voids.


	3.6 EQUIPMENT REMOVAL
	A. All equipment, valves, piping, fittings, and miscellaneous steel structures that are removed shall remain the property of the Owner and shall be stored at site selected by the Owner.  The Owner reserves the right to require the Contractor to dispos...

	3.7 DISPOSAL OF DEBRIS
	A. All debris resulting from demolition operations; i.e., broken concrete, masonry, pipe, miscellaneous metal, trees and brush, equipment, etc., shall be disposed of off site.
	B. The Contractor shall police the hauling of debris to insure that all spillage from haul trucks is promptly and completely removed.

	3.8 BACKFILLING
	A. All trenches, holes, and pits resulting from the removal and abandonment of any structure or obstruction shall be backfilled and compacted in accordance with the requirements of Section 310000.
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	030000 - CONCRETE WORK
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-1 Specification sections, apply to work of this section.
	1. Section 013319 – Field Test Reporting

	1.2 SUMMARY
	A. This Section specifies cast-in place concrete, including form work, reinforcing, mix design, placement procedures and finishes.
	1. Extent of concrete work is shown on drawings.
	2. Concrete paving and walks are specified in Division 2.
	3. Precast concrete is specified in other Division-3 sections.
	4. Mechanical finishes and concrete floor toppings are specified in other Division-3 sections.


	1.3 SUBMITTALS
	A. Product Data:  Submit data for proprietary materials and items, including reinforcement and forming accessories, admixtures, patching compounds, waterstops, joint systems, curing compounds, dry-shake finish materials, and others as requested by Eng...
	B. Shop Drawings; Reinforcement:  Submit original shop drawings prepared for fabrication, bending, and placement of concrete reinforcement. Comply with ACI Detailing Manual showing bar schedules, stirrup spacing, diagrams of bent bars, arrangement of ...
	C. Shop Drawings; Form work:  Submit shop drawings prepared by a registered Professional Engineer for fabrication and erection of forms for specific finished concrete surfaces.  Show form construction including jointing, special form joint or reveals,...
	1. Engineer's review is for general architectural applications and features only.  Design of form work for structural stability and efficiency is Contractor's responsibility.

	D. Samples:  Submit samples of materials as requested by Engineer, including names, sources, and descriptions.
	E. Laboratory Test Reports:  Submit laboratory test reports for concrete materials and mix design tests.
	1. The proposed mix design submittal(s) shall follow the procedures of Chapter 5, Sections 5.2 to 5.3 of ACI-318.
	2. Reference should be made to ACI-211.5R "Guide for Submittal of Concrete Proportions" for the required submittal information.  Sample forms for presenting the necessary information can be found in the addendum at the end of this section. Example For...
	3. Additional data summarizing the past performance records should be an integral part of the submittal if the submittal is based on past performance with the proposed materials and proportions.

	F. Materials Certificates:  Provide materials certificates in lieu of materials laboratory test reports when permitted by Engineer. Materials certificates shall be signed by manufacturer and Contractor, certifying that each material item complies with...

	1.4 QUALITY ASSURANCE
	A. Codes and Standards:  Comply with provisions of following codes, specifications, and standards, latest revisions, except where more stringent requirements are shown or specified:
	1. ACI 301 "Specifications for Structural Concrete for Buildings."
	2. ACI 318 "Building Code Requirements for Reinforced Concrete.”
	3. Concrete Reinforcing Steel Institute (CRSI), "Manual of Standard Practice.”
	4. ACI 347 "Guide to Form work for Concrete."
	5. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials.”

	B. Materials and installed work may require testing and retesting at anytime during progress of work.  Tests, including retesting of rejected materials for installed work, shall be done at Contractor's expense.
	C. Engage a testing agency acceptable to Engineer to perform initial material evaluation and certification tests for mix designs and to design concrete mixes.
	D. Mockup:  Cast mockup of size indicated or as required to demonstrate typical joints, form tie spacing, and proposed surface finish, texture, and color.  Maintain sample panel exposed to view for duration of project, after Engineer's acceptance of v...
	1. Demolish mockup and remove from site when directed by Engineer.

	E. Preinstallation Conference:  Conduct conference at project site to comply with requirements of Division 1 Section "Project Meetings" and the following:
	1. At least 35 days prior to submitting design mixes, conduct a meeting to review detailed requirements for preparing concrete design mixes and to determine procedures for satisfactory concrete operations.  Review requirements for submittals, status o...
	a. Contractor's Superintendent
	b. Agency responsible for concrete design mixes.
	c. Agency responsible for field quality control.
	d. Ready-mix concrete producer.
	e. Concrete Subcontractor
	f. Primary admixture manufactures.



	1.5 PROJECT CONDITIONS
	A. Protection of Footings Against Freezing:  Cover completed work at footing level with sufficient temporary or permanent cover as required to protect footings and adjacent subgrade against possibility of freezing; maintain cover for time period as ne...
	B. Protect adjacent finish materials against spatter during concrete placement.


	PART 2 -  PRODUCTS
	2.1 FORM MATERIALS
	A. Forms for Exposed Finish Concrete:  Plywood, metal, metal-framed plywood faced, or other acceptable panel-type materials, to provide continuous, straight, smooth, exposed surfaces.  Furnish in largest practicable sizes to minimize number of joints ...
	1. Use plywood complying with U.S. Product Standard PS-1 "B-B (Concrete Form) Plywood,” Class I, Exterior Grade or better, mill-oiled and edge-sealed, with each piece bearing legible inspection trademark.

	B. Forms for Unexposed Finish Concrete:  Plywood, lumber, metal, or other acceptable material.  Provide lumber dressed on at least two (2) edges and one side for tight fit.
	C. Forms for Textured Finish Concrete:  Units of face design, size, arrangement, and configuration to match Engineer's control sample.  Provide solid backing and form supports to ensure stability of textured form liners.
	D. Forms for Cylindrical Columns and Supports:  Metal, fiberglass reinforced plastic, or paper or fiber tubes. Construct paper or fiber tubes of laminated plies using water-resistant adhesive with wax-impregnated exterior for weather and moisture prot...
	E. Form Coatings:  Provide commercial formulation form-coating compounds that will not bond with, stain, nor adversely affect concrete surfaces, and will not impair subsequent treatments of concrete surfaces.
	F. Form Ties:  Factory-fabricated, adjustable-length, snapoff metal or glass fiber-reinforced plastic form ties, designed to prevent form deflection and to prevent spalling concrete upon removal.  Provide units which will leave no metal closer than 1-...
	1. Provide ties which, when removed, will leave holes not larger than 1" diameter in concrete surface.
	2. All form ties shall have a factor of safety of two (2) to determine the recommended safe working load.


	2.2 REINFORCING MATERIALS
	A. Reinforcing Bars:  ASTM A 615, Grade 60, deformed.
	B. Galvanized Reinforcing Bars:  ASTM A 767, Class II (2.0 oz. zinc psf) hot-dip galvanized, after fabrication and bending.
	C. Epoxy-Coated Reinforcing Bars:  ASTM A 775.
	1. Repair of damaged epoxy-coating - When required, damaged epoxy-coating shall be repaired with patching material conforming to ASTM A 775.  Repair shall be done in accordance with the patching material manufacturer's recommendations.

	D. Steel Wire:  ASTM A 82, plain, cold-drawn steel.
	E. Welded Wire Fabric:  ASTM A 185, welded steel wire fabric. (Flat sheets only)
	F. Welded Deformed Steel Wire Fabric:  ASTM A 497.
	G. Epoxy - Coated Welded Wire Fabric:  ASTM A884, Class A.
	H. Supports for Reinforcement:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire fabric in place.  Use wire bar type supports complying with CRSI specifications.
	1. For slabs-on-grade, use supports with sand plates or horizontal runners where base material will not support chair legs.
	2. For exposed-to-view concrete surfaces, where legs of supports are in contact with forms, provide supports with legs which are plastic protected (CRSI, Class 1) or stainless steel protected (CRSI, Class 2).


	2.3 CONCRETE MATERIALS
	A. Portland Cement:  ASTM C 150, Type I, II or I/II and ASTM C595M, Type IP, unless otherwise specified.  (See Table I, Concrete Requirements).
	1. Use one brand of cement throughout project, unless otherwise acceptable to Engineer.

	B. Fly Ash:  ASTM C 618, Class F.
	C. Ground Granulated Blast-Furnace Slag:  Slag is not permitted.
	D. Normal Weight Aggregates:  ASTM C 33, and as herein specified.  Provide aggregates from a single source for exposed concrete, with nominal maximum aggregate size of 1 inch.
	1. For exterior exposed surfaces, do not use fine or coarse aggregates containing spalling-causing deleterious substances.
	2. Local aggregates not complying with ASTM C 33 but which have shown by special test or actual service to produce concrete of adequate strength and durability may be used when acceptable to Engineer.
	3. Combined Aggregate Gradation:  Well graded from coarsest to finest with not more than 18 percent and not less than 8 percent retained on an individual sieve, except that less than 8 percent may be retained on coarsest sieve and on No. 50 (0.3-mm) s...

	E. Lightweight Aggregates:  ASTM C 330.
	F. Water:  Drinkable and complying with ASTM C94.
	G. Air-Entraining Admixture:  ASTM C 260, certified by manufacturer to be compatible with other required admixtures.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. "Air-Mix"; Euclid Chemical Co.
	b. "Sika Aer"; Sika Corp.
	c. "MB-VR or MB-AE"; Master Builders.


	H. Water-Reducing Admixture:  ASTM C 494, Type A, and containing not more than 0.1 percent chloride ions.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. "WRDA"; W.R. Grace.
	b. "Eucon WR-75"; Euclid Chemical Co.
	c. "Pozzolith Normal"; Master Builders.


	I. High-Range Water-Reducing Admixture (Super Plasticizer):  ASTM C 494, Type F and containing not more than 0.1 percent chloride ions.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. "Sikament 300"; Sika Chemical Corp.
	b. "Eucon 37"; Euclid Chemical Co.
	c. "Rheobuild or Polyheed"; Master Builders.


	J. Water-Reducing, Non-Chloride Accelerator Admixture:  ASTM C 494, Type E, and containing not more than 0.1 percent chloride ions.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. "Accelguard 80"; Euclid Chemical Co.
	b. "Pozzutec 20"; Master Builders.
	c. "Daraset"; W.R. Grace & Co.


	K. Water-Reducing, Retarding Admixture:  ASTM C 494, Type D, and containing not more than 0.1 percent chloride ions.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. "Pozzolith"; Master Builders.
	b. "Eucon Retarder 75"; Euclid Chemical Co.
	c. "Plastiment"; Sika Chemical Co.


	L. Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in concrete.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. Catexol 1000CL; Axim Concrete Technologies.
	b. MCI 2000 or MCI 2005; Cortec Corporation.
	c. DCI or DCI-S; W.R. Grace & Co., Construction Products Div.
	d. Rheocrete 222+; Master Builders, Inc.
	e. FerroGard-901; Sika Corporation.


	M. Prohibited Admixtures:  Calcium chloride thyocyanates or admixtures containing more than 0.1 percent chloride ions are not permitted.
	N. Fiber Reinforcement:
	1. Synthetic fiber reinforcing shall be added to the concrete for the areas so indicated in the drawings.  Only fibers designed and manufactured specifically for use in concrete shall be acceptable as secondary reinforcement, complying with ASTM C1116...
	2. The fibers may be added at the batch plant.  The incorporation of said fibers shall be documented on the delivery ticket from the ready mix producer.  Fibers shall be added to the concrete in strict accordance with manufacturer's printed instructions.
	3. Nylon fibers containing 100% virgin nylon monofilaments shall be utilized to impart a "non-hairy" surface to the finished concrete.
	4. Products:  Subject to compliance with requirements, provide the following fibrous reinforcement or approved equal:
	a. Nycon Fiber; Nycon, Inc.
	b. Nylo-Mono; Forta Corp.
	c. Fibrasol N; Axim Concrete Technologies



	2.4 RELATED MATERIALS
	A. Reglets:  Where resilient or elastomeric sheet flashing or bituminous membranes are terminated in reglets, provide reglets of not less than 26 gage galvanized sheet steel.  Fill reglet or cover face opening to prevent intrusion of concrete or debris.
	B. Waterstops:  Provide waterstops at construction joints and other joints as indicated and specified in Section 03255.
	C. Granular Base:  Evenly graded mixture of fine and coarse aggregates to provide, when compacted, a smooth and even surface below slabs on grade.
	D. Vapor Retarder:  Provide vapor retarder cover, ASTM E1745 Class C, over prepared base material where indicated below slabs on grade.  Use only materials which are resistant to deterioration when tested in accordance with ASTM E 154, as follows:
	1. Polyethylene sheet not less than 10 mils thick.
	2. Water resistant barrier paper consisting of heavy Kraft papers laminated together with glass fiber reinforcement and over-coated with black polyethylene on each side.
	a. Product:  Subject to compliance with requirements, provide Moistop Ultra 10 by Fortifiber Corporation, Stego Wrap 10-mil by Stego Industries or equal.


	E. Non-Shrink Grout:  CRD-C 621 and ASTM C-1107, factory pre-mixed grout.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Non-metallic
	1) "Set Grout"; Master Builders.
	2) "Euco-NS"; Euclid Chemical Co.
	3) "Five Star Grout"; U.S. Grout Corp.



	F. Non-slip Aggregate Finish:  Provide fused aluminum oxide grits, or crushed emery, as abrasive aggregate for non-slip finish with emery aggregate containing not less than 50 percent aluminum oxide and not less than 25 percent ferric oxide.  Use mate...
	G. Colored Wear-Resistant Finish:  Packaged, dry, combination of materials, consisting of Portland cement, graded quartz aggregate, coloring pigments, and plasticizing admixture. Use coloring pigments that are finely ground, non-fading mineral oxides,...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. "Colorcron"; Master Builders.
	b. "Surflex"; Euclid Chemical Co.
	c. "Lithochrome"; L.M. Scofield Co.


	H. Absorptive Cover:  Burlap cloth made from jute or kenaf, weighing approximately 9 oz. per sq. yd., complying with AASHTO M 182, Class 2.
	I. Moisture-Retaining Cover:  One of the following, complying with ASTM C 171.
	1. Waterproof paper.
	2. Polyethylene film.
	3. Polyethylene-coated burlap.

	J. Liquid Membrane-Forming Curing Compound:  Liquid type membrane- forming curing compound complying with ASTM C 309, Type I, Class A.  Moisture loss not more than 0.55 kg./sq. m. when applied at 200 sq ft./gal.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. "Masterkure"; Master Builders.
	b. "Ecocure"; Euclid Chemical Co.
	c. "Horn Clear Seal"; A.C. Horn, Inc.


	K. Underlayment Compound:  Freeflowing, self-leveling, pumpable cementitious base compound for applications from 1 inch thick to feathered edges.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. "Flo-Top"; Euclid Chemical Co.
	b. "Underlayment 110,” Master Builders, Inc.
	c. "Thoro Underlayment Self-Leveling"; Thoro System Products.


	L. Bonding Compound:  Polyvinyl acetate or acrylic base.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Polyvinyl Acetate (Interior Only):
	1) "Euco Weld"; Euclid Chemical Co.
	2) "Weldcrete"; Larsen Products Corp.
	3) "Everweld"; L&M Construction Chemicals, Inc.

	b. Acrylic or Styrene Butadiene:
	1) "Day-Chem AD Bond"; Dayton Superior Corp.
	2) "Everbond"; L & M Construction Chemicals.
	3) "SBR Latex"; Euclid Chemical Co.



	M. Epoxy Adhesive:  ASTM C 881, two component material suitable for use on dry or damp surfaces.  Provide material "Type,” "Grade,” and "Class" to suit project requirements.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. "Epoxtite Binder 2390"; A.C. Horn, Inc.
	b. "Sikadur 32 Hi-Mod"; Sika Chemical Corp.
	c. "Euco Epoxy 452 or 620"; Euclid Chemical Co.



	2.5 PROPORTIONING AND DESIGN OF MIXES
	A. Prepare design mixes for each type and strength of concrete by either laboratory trial batch or field experience methods as specified in ACI 301 and ACI 211.  If the trial batch method is used, use an independent testing facility acceptable to Engi...
	1. Limit use of fly ash to not exceed 25 percent of cement content by weight.

	B. Submit written reports to Engineer and Structural Engineer of each proposed mix for each class of concrete at least 15 days prior to start of work.  Do not begin concrete production until mixes have been reviewed by Engineer.
	C. Design mixes to provide normal weight concrete with the following properties, as indicated in Table I.:
	1. All reinforced concrete shall be Class A or D as specified herein, except as otherwise indicated or shown on the design drawings:
	b. Class D concrete shall be used for all WWTP and sewerage applications including pump stations and shall include an antimicrobial crystalline waterproofing admixture in accordance with Item 2.1(L)1 above.
	2. All reinforced concrete shall be Class A, except as otherwise specified or shown on the drawings.
	3. Concrete used for mud mats, fill and channeling in manholes and chambers shall be Class B unless otherwise noted on the drawings.
	4. Class C concrete conforming to ODOT 499 (Class C) shall be used for all concrete pavement, curbing, driveways, and sidewalks, unless noted otherwise on the drawings.
	5. Class B concrete may be used for encasing pipelines, fill, and pipe bedding.
	6. Class B concrete shall be used as concrete fill in concrete tanks for shaping or sloping bottoms.
	a. Concrete fill mix shall contain Xypex Admix C-500 Cementitious Crystalline Concrete Waterproofing Admixture as manufactured by the Xypex Chemical Corporation (substitutions not permitted).  Xypex admix shall be added to the concrete mix at the time...
	b. The following steps shall be taken for installation of the Class B concrete:
	1) Scrub concrete slabs and/or walls with a stiff wire brush and streams of clean water as a minimum, to remove laitenance.
	2) Apply a bonding agent in accordance with the manufacturer's surface preparation and application recommendations.
	3) The Class B concrete shall then be placed and screeded to bring the surface to final grade.


	7. Class D concrete shall be used for sewerage treatment plants and sewerage pump stations, as noted on the drawings.

	D. Lightweight Concrete:  Lightweight aggregate and concrete shall conform to ASTM C 330.  Proportion mix to produce concrete with a minimum compressive strength of 3000 psi at 28 days and a calculated equilibrium unit weight of 110 pcf plus or minus ...
	E. Adjustment to Concrete Mixes:  Mix design adjustments may be requested by Contractor when characteristics of materials, job conditions, weather, test results, or other circumstances warrant; at no additional cost to Owner and as accepted by Enginee...
	F. Admixtures:
	1. Use high range water-reducing admixture (super plasticizer) in Classes A and D concrete unless noted otherwise.
	2. Use crystalline waterproofing admixture in Class A concrete and Class B fill per item 2.1(L)2 above.
	3. Use antimicrobial crystalline waterproofing admixture in Class D concrete per item 2.1(L)1 above.
	4. Include Fly Ash or GGBFS pozzolan admixture in Class D concrete comprised of Type II cement in accordance with the specification constraints of Items 2.1(B) & (C) above, unless noted otherwise.
	5. Use non-chloride accelerating admixture in concrete slabs placed at ambient temperatures below 50 deg F (10 deg C).
	6. Use air-entraining admixture in all concrete, unless otherwise indicated.  Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of placement having total air content within limits shown in Table I.
	7. Use admixtures for water-reducing and set-control in strict compliance with manufacturer's directions.
	8. Slump Limits:  Proportion and design mixes to result in concrete slump at point of placement as shown in Table I:
	a. Concrete containing HRWR admixture (super-plasticizer):  Not more than 8" after addition of HRWR to site-verified 2"-3" slump concrete.



	2.6 CONCRETE MIXING
	A. Job-Site Mixing:  Mix materials for concrete in appropriate drum type batch machine mixer.  For mixers of one cu. yd., or smaller capacity, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before a...
	1. Provide batch ticket for each batch discharged and used in work, indicating project identification name and number, date, mix type, mix time, quantity, and amount of water introduced.

	B. Ready-Mix Concrete:  Comply with requirements of ASTM C 94, and as herein specified.
	1. During hot weather, or under conditions contributing to rapid setting of concrete, a shorter mixing time than specified in ASTM C 94 may be required.
	a. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes, and when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.




	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Coordinate the installation of joint materials and vapor retarders with placement of forms and reinforcing steel.

	3.2 FORMS
	A. Design, erect, support, brace, and maintain form work to support vertical and lateral, static, and dynamic loads that might be applied until such loads can be supported by concrete structure.  Construct form work so concrete members and structures ...
	B. Design form work to be readily removable without impact, shock, or damage to cast-in-place concrete surfaces and adjacent materials.
	C. Construct forms to sizes, shapes, lines, and dimensions shown, and to obtain accurate alignment, location, grades, level and plumb work in finished structures.  Provide for openings, offsets, sinkages, keyways, recesses, moldings, rustications, reg...
	D. Fabricate forms for easy removal without hammering or prying against concrete surfaces. Provide crush plates or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms for inclined surfaces where slope is too steep to ...
	E. Provide temporary openings where interior area of form work is inaccessible for cleanout, for inspection before concrete placement, and for placement of concrete.  Securely brace temporary openings and set tightly to forms to prevent loss of concre...
	F. Chamfer exposed corners and edges as indicated, using wood, metal, PVC, or rubber chamfer strips fabricated to produce uniform smooth lines and tight edge joints.
	G. Provisions for Other Trades:  Provide openings in concrete form work to accommodate work of other trades.  Determine size and location of openings, recesses, and chases from trades providing such items.  Accurately place and securely support items ...
	H. Cleaning and Tightening:  Thoroughly clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, or other debris just before concrete is placed.  Retightening forms and bracing after concrete placement if required to ...

	3.3 VAPOR RETARDER INSTALLATION
	A. Following leveling and tamping of granular base for slabs on grade, place vapor retarder sheeting with longest dimension parallel with direction of pour.
	B. Lap joints 6" and seal with manufacturer's recommended mastic or pressure-sensitive tape.

	3.4 PLACING REINFORCEMENT
	A. Comply with Concrete Reinforcing Steel Institute's recommended practice for "Placing Reinforcing Bars,” for details and methods of reinforcement placement and supports, and as herein specified.
	1. Avoiding cutting or puncturing vapor retarder during reinforcement placement and concreting operations.  Repair damages before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials which reduce or destroy bond with concrete.
	C. Accurately position, support, and secure reinforcement against displacement by form work, construction, or concrete placement operations.  Locate and support reinforcing by metal chairs, runners, bolsters, spacers, and hangers, as required.
	D. Place reinforcement to obtain at least minimum coverages for concrete protection.  Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement operations.  Set wire ties so ends are directed in...
	E. Install welded wire fabric in longest lengths as practicable.  Lap adjoining pieces at least one full mesh and lace splices with wire.  Offset end laps in adjacent widths to prevent continuous laps in either direction.
	F. Epoxy - Coated Reinforcing Steel:
	1. Epoxy-coated reinforcing bars supported from form work shall rest on coated wire bar supports, or on bar supports made of dielectric material or other acceptable materials.  Wire bar supports shall be coated with dielectric material for a minimum d...
	2. Epoxy-coated reinforcing bars - Equipment for handling epoxy-coated bars shall have protected contact areas.  Bundles of coated bars shall be lifted at multiple pick-up points to minimize bar-to-bar abrasion from sags in the bundles.  Coated bars o...


	3.5 JOINTS
	A. Construction Joints:  Locate and install construction joints as indicated or, if not indicated, locate so as not to impair strength and appearance of the structure, as acceptable to Engineer.
	1. Provide keyways at least 1-1/2" deep in construction joints in walls, slabs, and between walls and footings; accepted bulkheads designed for this purpose may be used for slabs.
	2. Place construction joints perpendicular to main reinforcement.  Continue reinforcement across construction joints, except as otherwise indicated.

	B. Waterstops:  Provide waterstops in construction joints as indicated.  Install waterstops to form continuous diaphragm in each joint.  Make provisions to support and protect exposed waterstops during progress of work.  Fabricate field joints in wate...
	C. Isolation Joints in Slabs-on-Ground:  Construct isolation joints in slabs-on-ground at points of contact between slabs-on-ground and vertical surfaces, such as column pedestals, foundation walls, grade beams, and elsewhere as indicated.
	1. Joint filler and sealant materials are specified in Section 03255 of these specifications.

	D. Contraction (Control) Joints in Slabs-on-Ground:  Construct contraction joints in slabs-on-ground to form panels of patterns as shown.  Use inserts 1/4 of slab depth, unless otherwise indicated.
	1. Form contraction joints by inserting premolded plastic strips into fresh concrete until top surface of strip is flush with slab surface.
	2. Follow the directions of Insert Manufacturer for finishing the slab and joints.

	E. If joint pattern not shown, provide joints not exceeding 15' in either direction and located to conform to bay spacing wherever possible (at column centerlines, half bays, third-bays).
	1. Joint sealant material is specified in Section 03255 of these specifications.


	3.6 INSTALLATION OF EMBEDDED ITEMS
	A. General:  Set and build into work anchorage devices and other embedded items required for other work that is attached to, or supported by, cast-in-place concrete.  Use setting drawings, diagrams, instructions, and directions provided by suppliers o...
	B. Install reglets to receive top edge of foundation sheet waterproofing, and to receive thru-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, relieving angles, and other conditions.
	C. Edge Forms and Screed Strips for Slabs:  Set edge forms or bulkheads and intermediate screed strips for slabs to obtain required elevations and contours in finished slab surface.  Provide and secure units to support screed strips using strike-off t...

	3.7 PREPARATION OF FORM SURFACES
	A. Clean re-used forms of concrete matrix residue, repair and patch as required to return forms to acceptable surface condition.
	B. Coat contact surfaces of forms with an approved, nonresidual, low-VOC, from-coating compound before placing reinforcement.
	C. Thin form-coating compounds only with thinning agent of type, amount, and under conditions of form-coating compound manufacturer's directions.  Do not allow excess form-coating material to accumulate in forms or to come into contact with in-place c...
	D. Coat steel forms with a non-staining, rust-preventative form oil or otherwise protect against rusting.  Rust-stained steel form work is not acceptable.

	3.8 CONCRETE PLACEMENT
	A. Preplacement Inspection:  Before placing concrete, inspect and complete form work installation, reinforcing steel, and items to be embedded or cast-in.  Notify other crafts to permit installation of their work; cooperate with other trades in settin...
	1. Apply temporary protective covering to lower 2' of finished walls adjacent to poured floor slabs and similar conditions, and guard against spattering during placement.

	B. General:  Comply with ACI 304 "Recommended Practice for Measuring, Mixing, Transporting, and Placing Concrete,” and as herein specified.
	1. Deposit concrete continuously or in layers of such thickness that no concrete will be placed on concrete which has hardened sufficiently to cause the formation of seams or planes of weakness.  If a section cannot be placed continuously, provide con...

	C. Placing Concrete in Forms:  Deposit concrete in forms in horizontal layers not deeper than 24" and in a manner to avoid inclined construction joints.  Where placement consists of several layers, place each layer while preceding layer is still plast...
	1. Consolidate placed concrete by mechanical vibrating equipment supplemented by hand-spading, rodding, or tamping.  Use equipment and procedures for consolidation of concrete in accordance with ACI 309.
	2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations not farther than visible effectiveness of machine.  Place vibrators to rapidly penetrate placed layer and at least 6" i...

	D. Placing Concrete Slabs:  Deposit and consolidate concrete slabs in a continuous operation, within limits of construction joints, until the placing of a panel or section is completed.
	1. Consolidate concrete during placing operations so that concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Bring slab surfaces to correct level with straightedge and strikeoff.  Use bull floats or darbies to smooth surface, free of humps or hollows.  Do not disturb slab surfaces prior to beginning finishing operations.
	3. Maintain reinforcing in proper position on chairs during concrete placement operations.

	E. Cold Weather Placing:  Protect concrete work from physical damage or reduced strength which could be caused by frost, freezing actions, or low temperatures, in compliance with ACI 306 and as herein specified.
	1. When air temperature has fallen to or is expected to fall below 40 deg F (4 deg C), uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C), and not more than 80 deg F (27 deg ...
	a. The concrete shall be maintained within this temperature range for not less than seven (7) days.

	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials or against cold reinforcing steel.
	3. Do not use calcium chloride, salt, and other materials containing antifreeze agents or chemical accelerators, unless otherwise accepted in mix designs.

	F. Hot Weather Placing:  When hot weather conditions exist that would seriously impair quality and strength of concrete, place concrete in compliance with ACI 305 and as herein specified.
	1. Cool ingredients before mixing to maintain concrete temperature at time of placement below 90 deg F (32 deg C).  Mixing water may be chilled, or chopped ice may be used to control temperature provided water equivalent of ice is calculated to total ...
	2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel temperature will not exceed the ambient air temperature immediately before embedment in concrete.
	3. Fog spray forms, reinforcing steel, and subgrade just before concrete is placed.
	4. Use water-reducing retarding admixture when required by high temperatures, low humidity, or other adverse placing conditions, as acceptable to Engineers.


	3.9 FINISH OF FORMED SURFACES
	A. Rough Form Finish:  For formed concrete surfaces not exposed-to- view in the finish work or by other construction, unless otherwise indicated.  This is the concrete surface having texture imparted by form facing material used, with tie holes and de...
	B. Smooth Form Finish:  For formed concrete surfaces exposed-to-view, or that are to be covered with a coating material applied directly to concrete, or a covering material applied directly to concrete, such as waterproofing, dampproofing, veneer plas...
	C. Smooth Rubbed Finish:  Provide smooth rubbed finish to scheduled concrete surfaces, which have received smooth form finish treatment.
	1. Scarify or roughen entire surface by grinding or similar effective means.
	2. Combined one part Portland cement to 1-1/2 parts fine sand by volume and a 50:50 mixture of acrylic or styrene butadiene-based bonding admixture and water to form the consistency of thick paint.  Blend standard Portland cement and white Portland ce...
	3. Thoroughly wet concrete surfaces and apply grout to coat surfaces and fill small holes.  Remove excess grout by scraping and rubbing with clean burlap.  Keep damp by fog spray for at least 36 hours after rubbing.
	4. Repeat the above process if necessary to fill voids or bug holes and obtain a consistent match to adjacent surfaces, subject to acceptance of the Engineer.

	D. Grout Cleaned Finish:  Provide grout cleaned finish on scheduled concrete surfaces which have received smooth form finish treatment.
	1. Scarify or roughen entire surface by grinding or similar effective means.
	2. Apply Thoroseal plaster mix coating by Thoro System Products or approved equivalent with an approximate thickness of 1/8-inch to ¼-inch.
	3. Follow the manufacturer’s recommendations and guidelines regarding surface preparation, application methods and curing.
	4. Repeat the above process if necessary to fill voids or bug holes and obtain a consistent match to adjacent surfaces, subject to acceptance of the Engineer.

	E. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces occurring adjacent to formed surfaces, strike-off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment ...

	3.10 MONOLITHIC SLAB FINISHES
	A. Scratch Finish:  Apply scratch finish to monolithic slab surfaces that are to receive concrete floor topping or mortar setting beds for tile, Portland cement terrazzo, and other bonded applied cementitious finish flooring material, and as otherwise...
	1. After placing slabs, plane surface to tolerances for floor flatness F(F) 15 and floor levelness F(L) 13, measured according to ASTM E 1155.  Slope surfaces uniformly to drains where required.  After leveling, roughen surface before final set, with ...

	B. Float Finish:  Apply float finish to monolithic slab surfaces to receive trowel finish and other finishes as hereinafter specified, and slab surfaces which are to be covered with membrane or elastic waterproofing, membrane or elastic roofing, or sa...
	1. After screeding, consolidating, and leveling concrete slabs, do not work surface until ready for floating.  Begin floating when surface water has disappeared or when concrete has stiffened sufficiently to permit operation of power-driven floats, or...

	C. Trowel Finish:  Apply trowel finish to monolithic slab surfaces to be exposed-to-view, and slab surfaces to be covered with resilient flooring, carpet, ceramic or quarry tile, paint, or other thin film finish coating system.
	1. After floating, begin first trowel finish operation using a power-driven trowel.  Begin final troweling when surface produces a ringing sound as trowel is moved over surface.  Consolidate concrete surface by final hand-troweling operation, free of ...

	D. Trowel and Fine Broom Finish:  Where ceramic or quarry tile is to be installed with thin-set mortar, apply trowel finish as specified, then immediately follow with slightly scarifying surface by fine brooming.
	E. Non-Slip Broom Finish:  Apply non-slip broom finish to exterior concrete platforms, steps, and ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen concrete surface by brooming with fiber bristle broom perpendicular to main traffic route.  Coordinate required final finish with Engineer before application.

	F. Non-slip Aggregate Finish:  Apply non-slip aggregate finish to concrete stair treads, platforms, ramps, sloped walks, and elsewhere as indicated.
	1. After completion of float finishing, and before starting trowel finish, uniformly spread 25 lbs. of dampened non-slip aggregate per 100 sq. ft. of surface.  Tamp aggregate flush with surface using a steel trowel, but do not force below surface. Aft...
	2. After curing, lightly work surface with a steel wire brush, or an abrasive stone, and water to expose non-slip aggregate.

	G. Colored Wear-Resistant Finish:  Provide colored wear-resistant finish to monolithic slab surface indicated.
	1. Apply dry shake materials for colored wear-resistant finish at rate of not less than 100 lbs. per 100 sq. ft., unless greater amount is recommended by material manufacturer.
	2. Immediately following first floating operation, uniformly distribute approximately 2/3 of required weight of dry shake material over concrete surface, and embed by means of power floating.  Follow floating operation with second shake application, u...
	3. After completion of broadcasting and floating, apply trowel finish as herein specified.  Cure slab surface with curing compound recommended by dry shake hardener manufacturer.  Apply curing compound immediately after final finishing.


	3.11 CONCRETE CURING AND PROTECTION
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Protect concrete from rapid moisture loss before and during finishing operations.
	1. The evaporation graph, Figure 1, of ACI 308 - Curing Concrete, shall be used to determine the evaporation rate during concrete placement.  If the rate of evaporation equals or exceeds 0.2 lbs/sq.ft./hr., steps shall be taken to prevent excessive ev...
	2. Start initial curing as soon as free water has disappeared from concrete surface after placing and finishing.
	a. Initial curing may be any of the methods listed herein that maintain a satisfactory moisture content and temperature.

	3. Begin final curing procedures, if they differ from initial curing, immediately following initial curing and before concrete has dried.  Continue curing for at least seven (7) days in accordance with ACI 301 procedures.  Avoid rapid drying at end of...

	B. Curing Methods:  Perform curing of all structural concrete as herein specified.
	1. Provide moisture curing by following methods.
	a. Keep concrete surface continuously wet by covering with water.
	b. Continuous water-fog spray.
	c. Cover concrete surface with specified absorptive cover, thoroughly saturating cover with water and keeping continuously wet.  Place absorptive cover to provide coverage of concrete surfaces and edges, with 4" lap over adjacent absorptive covers.

	2. Provide moisture-cover curing as follows:
	a. Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width with sides and ends lapped at least 3" and sealed by waterproof tape or adhesive.  Immediately repair any holes or tears during curing per...


	C. Provide curing and sealing compound to pavement, walks, and curbs only, as follows:
	1. Apply specified curing and sealing compound to concrete slabs as soon as final finishing operations are complete (within 2 hours) and after surface water sheen has disappeared.  Apply uniformly in continuous operation by power-spray or roller in ac...

	D. Curing Formed Surfaces:  Cure formed concrete surfaces, including undersides of beams, supported slabs, and other similar surfaces by moist curing with forms in place for full curing period or until forms are removed.  If forms are removed, continu...
	E. Curing Unformed Surfaces:  Cure unformed surfaces, such as slabs, floor topping, and other flat surfaces by moist curing methods.
	1. Final cure concrete surfaces to receive liquid floor hardener or finish flooring by use of moisture-retaining cover, unless otherwise directed.


	3.12 SHORES AND SUPPORTS
	A. Comply with ACI 347 for shoring and reshoring in multistory construction, and as herein specified.
	B. Extend shoring from ground to roof for structures four (4) stories or less, unless otherwise permitted.
	C. Extend shoring at least three (3) floors under floor or roof being placed for structures over four (4) stories.  Shore floor directly under floor or roof being placed, so that loads from construction above will transfer directly to these shores.  S...
	D. Remove shores and reshore in a planned sequence to avoid damage to partially cured concrete.  Locate and provide adequate reshoring to safely support work without excessive stress or deflection.
	1. Keep reshores in place a minimum of 15 days after placing upper tier, and longer if required, until concrete has attained its required 28-day strength and heavy loads due to construction operations have been removed.


	3.13 REMOVAL OF FORMS
	A. Formwork not supporting weight of concrete, such as sides of beams, walls, columns, and similar parts of the work, may be removed after cumulatively curing at not less than 50 deg F (10 deg C) for five (5) days after placing concrete, provided conc...
	B. Formwork supporting weight of concrete, such as beam soffits, joists, slabs, and other structural elements, may not be removed in less than 14 days or until concrete has attained at least 75 percent of design minimum compressive strength at 28 days...
	C. Form facing material may be removed five (5) days after placement, only if shores and other vertical supports have been arranged to permit removal of form facing material without loosening or disturbing shores and supports.

	3.14 RE-USE OF FORMS
	A. Clean and repair surfaces of forms to be re-used in work.  Split, frayed, delaminated, or otherwise damaged form facing material will not be acceptable for exposed surfaces.  Apply new form coating compound as specified for new form work.
	B. When forms are extended for successive concrete placement, thoroughly clean surfaces, remove fins and laitance, and tighten forms to close joints.  Align and secure joint to avoid offsets. Do not use "patched" forms for exposed concrete surfaces, e...

	3.15 MISCELLANEOUS CONCRETE ITEMS
	A. Filling-In:  Fill-in holes and openings left in concrete structures for passage of work by other trades, unless otherwise shown or directed, after work of other trades is in place. Mix, place, and cure concrete as herein specified, to blend with in...
	B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green and steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.
	C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations, as shown on drawings.  Set anchor bolts for machines and equipment with template at correct elevations, complying with certified diagrams or templates of manufac...
	1. Grout base plates and foundations as indicated, using specified non-shrink grout. Use non-metallic grout for exposed conditions, unless otherwise indicated.

	D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads and landings and associated items.  Cast-in safety inserts and accessories as shown on drawings.  Screed, tamp, and finish concrete surfaces as scheduled.  Cure concrete as herein ...
	E. Reinforced Masonry:  Provide concrete grout conforming to ASTM C476 for reinforced masonry lintels and bond beams where indicated on drawings and as scheduled.  Maintain accurate location of reinforcing steel during concrete placement.

	3.16 CONCRETE SURFACE REPAIRS
	A. Patching Defective Areas:  Repair and patch defective areas with cement mortar immediately after removal of forms, when acceptable to Engineer.
	1. Saw-cut out honeycomb, rock pockets, voids over 1/4" in any dimension, down to solid concrete but, in no case to a depth of less than 1.”  Make edges of cuts slightly undercut to the concrete surface.  Thoroughly clean, dampen with water, and brush...
	2. For exposed-to-view surfaces, blend white Portland cement and standard Portland cement so that, when dry, patching mortar will match surrounding color.  Provide test areas at inconspicuous location to verify mixture and color match before proceedin...

	B. Repair of Formed Surfaces:  Remove and replace concrete having defective surfaces if defects cannot be repaired to satisfaction of Engineer.  Surface defects, as such, include color and texture irregularities, cracks, spalls, air bubbles, honeycomb...
	1. Repair concealed formed surfaces, where possible, that contain defects that affect the durability of concrete.  If defects cannot be repaired, remove and replace concrete.
	2. Repair of Unformed Surfaces:  Test unformed surfaces, such as monolithic slabs, for smoothness and verify surface plane to tolerances specified for each surface and finish.  Correct low and high areas as herein specified.  Test unformed surfaces sl...
	3. Repair finished unformed surfaces that contain defects which affect durability of concrete.  Surface defects, as such, include crazing, cracks in excess of 0.01" wide or which penetrate to reinforcement or completely through non-reinforced sections...
	4. Correct high areas in unformed surfaces by grinding, after concrete has cured at least 14 days.
	5. Correct low areas in unformed surfaces during or immediately after completion of surface finishing operations by cutting out low areas and replacing with fresh concrete.  Finish repaired areas to blend into adjacent concrete.  Proprietary patching ...
	6. Repair defective areas, except random cracks and single holes not exceeding 1" diameter, by cutting out and replacing with fresh concrete.  Remove defective areas to sound concrete with clean, square cuts and expose reinforcing steel with at least ...
	7. Repair isolated random cracks and single holes not over 1" in diameter by dry-pack method.  Groove top of cracks and cut-out holes to sound concrete and clean of dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and apply bonding c...
	8. Perform structural repairs with prior approval of Engineer or Structural Engineer for method and procedure, using specified epoxy adhesive and mortar.
	9. Repair methods not specified above may be used, subject to acceptance of Engineer.
	10. Underlayment Application:  Leveling of floors for subsequent finishes may be achieved by use of specified underlayment material.


	3.17 THROUGH SECTION CONCRETE CRACK REPAIRS
	A. Sealing through wall or slab cracks.
	1. Seal cracks for a water-tight or structurally bonded repair with epoxy or chemical grouting procedures.
	a. The Contractor shall make proper repairs with epoxy injection or chemical injection with a moisture reactive hydrophilic polyurethane foam grout, as directed by the Engineer.



	3.18 MUD MATS
	A. Where called for on the plans or as directed by the Engineer, the Contractor shall construct concrete mud mats immediately after cleaning the excavation bottom, to preserve the bearing surface condition.  Concrete for mud mats shall be not less tha...
	1. Mud mat concrete shall be cast against the side walls of all excavations to completely seal the bottom.
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	310000 - EARTHWORK
	SECTION 310000 - EARTHWORK
	A. Backfill:  Soil or granular materials used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, not including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Bedding:  Layer placed over the excavated subgrade in a trench before laying pipe.
	C. Borrow:  Satisfactory soil imported for use as fill or backfill.
	D. Excavation:  Removal and disposal of material encountered above subgrade or foundation elevations.
	1. Additional Excavation:  Excavation below subgrade or foundation elevations as directed by Engineer.
	2. Trench:  Narrow linear excavation
	3. Unauthorized Excavation:  Excavation below subgrade or foundation elevations or beyond indicated dimensions without direction by Engineer.  Unauthorized excavation, as well as remedial work directed by Engineer, shall be without additional compensa...
	4. Unclassified Excavation:  Excavation to subgrade elevations regardless of the character of surface or subsurface conditions encountered, including rock, soil materials and obstructions.

	E. Embankment:  A structure consisting of soil, granular material, shale, rock, or other approved material, constructed in layers to a predetermined elevation and cross-section.
	F. Granular materials:  Natural aggregate, such as broken or crushed rock, gravel, or sand that can be readily incorporated into an 8-inch layer, and in which at least 65% by weight of the grains or particles are retained in a No. 200 sieve.
	G. Laboratory Dry Weight: The maximum laboratory dry weight shall be the weight provided by the laboratory when the sample is tested in accordance with ASTM D-698 Method A, C, or D.
	H. Optimum Moisture:  The water content at which the maximum density is produced in a soil by a given compaction effort (ASTM D-698).
	I. Pavement Prism:  Also referred to as the zone of influence.  The area below a line drawn 45 degrees to the horizontal from the surface at the edge of pavement, sidewalk or curb.
	J. Pipe Embedment:  The material placed in a trench surrounding a pipe or conduit consisting of the foundation, bedding, haunching, and initial backfill.
	K. Rock:  Rock material in beds, ledges, unstratified masses, and conglomerate deposits and boulders of rock material one (1) cu. yd. or more in volume that when tested by an independent geotechnical testing agency, according to ASTM D 1586, exceeds a...
	L. Shale:  Laminated material, formed by the consolidation in nature of soil, having a finely stratified structure.  For the purpose of these specifications, the following bedrock types shall also be considered shale: mudstone, claystone, siltstone an...
	M. Soil:  All earth materials, organic or inorganic, which have resulted from natural processes such as weathering, decay, and chemical reaction.
	N. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, pavement, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	O. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or backfill immediately below subbase, drainage course, or topsoil materials.
	P. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.
	A. Comply with all provisions of Section 013323, Shop Drawings, Product Data, and Samples.
	B. Product Data:  For the following:
	A. Deliver products to the site, store and protect under provisions of Section 016600, Product Handling and Protection.
	B. Comply with all provisions of Section 01091CT, Environmental Protection.
	A. Refer to Section 013319, Field Testing Reporting for testing laboratory service scheduling.
	1.9 FIELD MEASUREMENTS
	PART 2 – PRODUCTS
	1. Fine Aggregate shall be natural sand consisting of mineral aggregate particles.  The gradation of the sand shall be as follows:
	2. It is intended that the sand be fine enough to stay in suspension in the mixture to the extent required for proper flow.  The Engineer reserves the right to reject the sand if a flowable mixture cannot be produced.

	Percent Passing
	Sieve Size
	100
	3/4"
	0  10
	200
	D. Mortar Mix Proportioning
	1. The initial trial mixture shall be as follows:
	2. These quantities of materials are expected to yield approximately l cubic yard of mortar of the proper consistency.  Adjustments of the proportions may be made providing the total absolute volume of the materials is maintained.
	A. Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Grading
	1. Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	a. Lawn or unpaved areas shall be graded to plus or minus 1 inch.
	b. Walks shall be graded to plus or minus 1 inch.

	C. Grading inside Building Lines
	1. Finish subgrade to a tolerance of 1/2 inch when tested with a 10-foot straightedge.


	311000 - SITE CLEARING
	312000 - DEWATERING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes construction dewatering.

	1.3 PERFORMANCE REQUIREMENTS
	A. Dewatering Performance:  Design, furnish, install, test, operate, monitor, and maintain dewatering system of sufficient scope, size, and capacity to control ground-water flow into excavations and permit construction to proceed on dry, stable subgra...
	1. Maintain dewatering operations to ensure erosion control, stability of excavations and constructed slopes, that excavation does not flood, and that damage to subgrades and permanent structures is prevented.
	2. Prevent surface water from entering excavations by grading, dikes, or other means.
	3. Accomplish dewatering without damaging existing buildings adjacent to excavation.
	4. Remove dewatering system if no longer needed.


	1.4 SUBMITTALS
	A. Shop Drawings for Information:  For dewatering system.  Show arrangement, locations, and details of wells and well points; locations of headers and discharge lines; and means of discharge and disposal of water.
	1. Include layouts of piezometers and flow-measuring devices for monitoring performance of dewatering system as appropriate.
	2. Include a written report outlining control procedures to be adopted if dewatering problems arise.
	3. Include Shop Drawings signed and sealed by the qualified professional engineer responsible for their preparation.

	B. Qualification Data:  For Installer and professional engineer.
	C. Photographs or videotape, sufficiently detailed, of existing conditions of adjoining construction and site improvements that might be misconstrued as damage caused by dewatering operations.
	D. Record drawings at Project closeout identifying and locating capped utilities and other subsurface structural, electrical, or mechanical conditions performed during dewatering.
	1. Note locations and capping depth of wells and well points.

	E. Field Test Reports:  Before starting excavation, submit test results and computations demonstrating that dewatering system is capable of meeting performance requirements.

	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:  Comply with water disposal requirements of authorities having jurisdiction.

	1.6 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in writing by Engineer and then only after arranging to provide temporary utility services according to requirements indicated.
	B. Project-Site Information:  A geotechnical report has been prepared for this Project and is available for information only.  The opinions expressed in this report are those of geotechnical engineer and represent interpretations of subsoil conditions...
	1. Make additional test borings and conduct other exploratory operations necessary for dewatering.
	2. The geotechnical report is included elsewhere in the Project Manual.

	C. Survey adjacent structures and improvements, employing a qualified professional engineer or land surveyor, establishing exact elevations at fixed points to act as benchmarks.  Clearly identify benchmarks and record existing elevations.
	1. During dewatering, regularly resurvey benchmarks, maintaining an accurate log of surveyed elevations for comparison with original elevations.  Promptly notify Engineer if changes in elevations occur or if cracks, sags, or other damage is evident in...



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by dewatering operations.
	1. Prevent surface water and subsurface or ground water from entering excavations, from ponding on prepared subgrades, and from flooding site and surrounding area.
	2. Protect subgrades and foundation soils from softening and damage by rain or water accumulation.

	B. Install dewatering system to ensure minimum interference with roads, streets, walks, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by authorities ...


	3.2 INSTALLATION
	A. Install dewatering system utilizing wells, well points, or similar methods complete with pump equipment, standby power and pumps, filter material gradation, valves, appurtenances, water disposal, and surface-water controls.
	B. Before excavating below ground-water level, place system into operation to lower water to specified levels.  Operate system continuously until drains, sewers, and structures have been constructed and fill materials have been placed, or until dewate...
	C. Provide an adequate system to lower and control ground water to permit excavation, construction of structures, and placement of fill materials on dry subgrades.  Install sufficient dewatering equipment to drain water-bearing strata above and below ...
	1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade softening, and slope instability.

	D. Reduce hydrostatic head in water-bearing strata below subgrade elevations of foundations, drains, sewers, and other excavations.
	1. Maintain piezometric water level a minimum of 24 inches below surface of excavation.

	E. Dispose of water removed by dewatering in a manner that avoids endangering public health, property, and portions of work under construction or completed.  Dispose of water in a manner that avoids inconvenience to others.  Provide sumps, sedimentati...
	1. Disposal of water to the sanitary sewer is not acceptable.

	F. Provide standby equipment on-site, installed and available for immediate operation, to maintain dewatering on continuous basis if any part of system becomes inadequate or fails.  If dewatering requirements are not satisfied due to inadequacy or fai...
	1. Remove dewatering system from Project site on completion of dewatering.  Plug or fill well holes with sand or cut off and cap wells a minimum of 36 inches below overlying construction.

	G. Damages:  Promptly repair damages to adjacent facilities caused by dewatering operations.

	3.3 OBSERVATION WELLS
	A. Provide, take measurements, and maintain at least the minimum number of observation wells or piezometers indicated and additional observation wells as may be required by authorities having jurisdiction.
	B. Observe and record daily elevation of ground water and piezometric water levels in observation wells.
	C. Repair or replace, within 24 hours, observation wells that become inactive, damaged, or destroyed.  Suspend construction activities in areas where observation wells are not functioning properly until reliable observations can be made.  Add or remov...
	1. Fill observation wells, remove piezometers, and fill holes when dewatering is completed.




	312323.13 - COMPACTED BACKFILL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-1 Specification sections, apply to work of this section.

	1.2 DESCRIPTION OF WORK
	A. The Contractor shall furnish, place and compact all the materials needed from select excavated materials or furnish additional suitable material if the excavated material is deemed unsuitable or the moisture content is not or can not be made to be ...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Suitable excavated material as specified in ODOT Item 203.  Slag is not permitted.


	PART 3 -  EXECUTION
	3.1 PLACING
	A. Compacted backfill shall be properly placed in layers sufficient to meet the compaction requirement of 95% of maximum laboratory dry density per ASTM D 698 throughout the entire layer and thoroughly compacted with mechanical compaction equipment wi...
	B. Approved mechanical compaction equipment shall be used for tamping backfill.  Flooding, jetting or puddling of backfill will not be permitted.



	312323.14 - COMPACTED GRANULAR BACKFILL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-1 Specification sections, apply to work of this section.
	1. Section 013319 – Field Test Reporting

	1.2 DESCRIPTION OF WORK
	A. The Contractor shall furnish, place and compact all the materials needed.


	PART 2 -  PRODUCTS
	2.1 MATERIAL
	A. Aggregate shall be ODOT 304 crushed limestone.  Crushed gravel or slag products are unacceptable.
	B. Contractor shall submit current test reports for the lot(s) of the material to be supplied.


	PART 3 -  EXECUTION
	3.1 PLACING AND COMPACTING
	A. Compacted granular backfill shall be properly placed in layers sufficient to meet the compaction requirement of 100% of maximum laboratory dry density per ASTM D 698 throughout the entire layer and thoroughly compacted with mechanical compaction eq...
	B. Approved mechanical compaction equipment shall be used for tamping backfill.  Flooding, jetting or puddling of backfill will not be permitted.



	315000 - EXCAVATION SUPPORT AND PROTECTION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes temporary excavation support and protection systems.

	1.3 PERFORMANCE REQUIREMENTS
	A. Design, furnish, install, monitor, and maintain excavation support and protection system capable of supporting excavation sidewalls and of resisting soil and hydrostatic pressure and superimposed and construction loads.
	1. Provide professional engineering services needed to assume engineering responsibility, including preparation of Shop Drawings and a comprehensive engineering analysis by a qualified professional engineer.
	2. Prevent surface water from entering excavations by grading, dikes, or other means.
	3. Install excavation support and protection systems without damaging existing buildings, pavements, and other improvements adjacent to excavation.


	1.4 SUBMITTALS
	A. Shop Drawings for Information:  Proposed plan for excavation support and protection systems.

	1.5 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in writing by Owner and then only after arranging to provide temporary utility services according to requirements indicated.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Provide materials that are either new or in serviceable condition.
	B. Structural Steel: ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M.
	C. Steel Sheet Piling:  ASTM A 328/A 328M, ASTM A 572/A 572M, or ASTM A 690/A 690M; with continuous interlocks.
	D. Wood Lagging:  Lumber, mixed hardwood, nominal rough thickness of 4 inches.
	E. Cast-in-Place Concrete:  ACI 301, of compressive strength required for application.
	F. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards that could develop during excavation support and protection system operations.
	1. Shore, support, and protect utilities encountered.

	B. Install excavation support and protection systems to ensure minimum interference with roads, streets, walks, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by authorities ...

	C. Monitor excavation support and protection systems daily during excavation progress and for as long as excavation remains open.  Promptly correct bulges, breakage, or other evidence of movement to ensure that excavation support and protection system...
	D. Promptly repair damages to adjacent facilities caused by installing excavation support and protection systems.
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	321216 - ASPHALT CONCRETE PAVING AND MATERIALS
	329200.19 - SEEDING AND MULCHING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-1 Specification sections, apply to work of this section.

	1.2 DESCRIPTION OF WORK
	A. Installation of seeded areas shall be to all disturbed areas from construction work and shall include supplying all seed, soil conditioning materials, mulching materials and watering and the incorporation of these materials into the work as specified.
	B. The Contractor shall place stockpiled topsoil in those areas requiring seeding.  If the quantity of stockpiled topsoil is insufficient, the Contractor shall furnish and install additional topsoil as required to complete the work.

	1.3 QUALITY ASSURANCE
	A. Any subcontract restoration shall be to a qualified firm specializing in landscape work.
	B. Topsoil:  Before delivery of topsoil, furnish Architect/Engineer with written statement giving location of properties from which topsoil is to be obtained, names and addresses of owners, depth to be stripped, and crops grown during past 2 years.
	C. Seed:  All seed specified shall meet the current specifications of O.D.O.T. as to the percentage purity, weed seed, and germination.  All seed shall be approved by the State of Ohio, Department of Agriculture, Division of Plant Industry and shall m...

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in containers showing weight, analysis, and name of manufacturer.  Protect materials from deterioration during delivery, and while stored at site.

	1.5 JOB CONDITIONS
	A. Utilities:  Determine location of underground utilities and perform work in a manner which will avoid possible damage.  Hand excavate, as required.  Maintain grade stakes set by others until removal is mutually agreed upon by parties concerned.
	B. Excavation:  When conditions detrimental to plant growth are encountered, such as rubble fill, adverse drainage conditions, or obstructions, notify Engineer before planting.
	C. Soil Stabilization:  The Contractor shall provide permanent or temporary soil stabilization to denuded areas within fifteen days after final grade is reached on any portion of the site. Any such area which will not be regraded for longer than fifte...
	D. All work shall be guaranteed for one full growing season to commence upon final acceptance of lawn work.
	E. Spring-sown work shall be installed between April 1st and May 30th and Fall-sown work shall be installed between September 1st and October 15th.  No permanent seeding shall take place between May 30th and September 1st and between October 15th and ...


	PART 2 -  PRODUCTS
	2.1 TOPSOIL
	A. Topsoil shall be furnished by the Contractor.  Stockpiled material, if any, shall be utilized prior to obtaining additional topsoil.
	B. New topsoil shall conform to the U.S. Department of Agriculture soil texturing triangle. Screen topsoil from clay lumps, brush, weeds, litter, roots, stumps, stones larger than 1/2 inch in any dimension, and any other extraneous or toxic matter har...
	C. Soil amendments shall be added according to the soils test requirements.  Amendments can include, but are not limited to fertilizer, lime, compost and organic matter.

	2.2 SEED
	A. Seed shall be vendor mixed, delivered in original bags and shall be proportioned as follows unless otherwise noted on the plans:
	1. Supplier's name and analysis of seed is to be submitted to the Engineer.


	2.3 MULCH
	A. Mulch shall be clean straw free of seed and weed seed.
	B. If hydroseeding is used, wood fiber mulching material may be used and shall consist of virgin wood fibers manufactured expressly from whole wood chips and shall conform to the following specifications.


	PART 3 -  EXECUTION
	3.1 PREPARATION - GENERAL
	A. A soils test of the topsoil shall be done by the Contractor at his expense.  A copy of the test shall be submitted to the Engineer.
	B. Rough grading must be approved prior to placing topsoil.
	C. Loosen subgrade of lawn areas.  Remove any stones greater than 1 inch in any dimension. Remove sticks, roots, rubbish, and other extraneous matter.
	D. Spread topsoil to a minimum depth of 4 inches, to meet lines, grades, and elevations shown on plan, after light rolling and natural settlement.  Remove sticks, roots, rubbish, stones greater than 1/2" in any dimension, and other extraneous matter. ...
	E. Preparation of Unchanged Grades:  Where seed is to be planted in areas that have not been altered or disturbed by excavating, grading, or stripping operations, prepare soil for planting as follows:  Till to a depth of not less than 6 inches.  Apply...
	1. Prior to preparation of unchanged areas, remove existing grass, vegetation and turf. Dispose of such material outside of project limits.  Do not turn existing vegetation over into soil being prepared for seed.
	2. Apply specified soil amendments at rates specified in the soils test and thoroughly mix into upper 2 inches of topsoil.  Add topsoil if existing grade has less than 4" of topsoil.  Delay application of amendments if planting will not follow within ...

	F. Fine grade areas to smooth, even surface with loose, uniformly fine texture.  Roll, rake, and drag lawn areas, remove ridges and fill depressions, as required to meet finish grades.  Remove sticks, roots, rubbish, stones greater than 1/2" in any di...
	G. Moisten prepared areas before planting if soil is dry. Water thoroughly and allow surface moisture to dry before planting lawns.  Do not create a muddy soil condition.
	H. Restore areas to specified condition, if eroded or otherwise disturbed, after fine grading and prior to planting.

	3.2 SEEDING
	A. Do not use wet seed or seed that is moldy or otherwise damaged in transit or storage.  Seed shall not be sown when the ground is frozen, muddy, or when weather conditions prevent proper soil preparation, interference with sowing and/or proper incor...
	B. Sow seed using a spreader or hydroseeder.  Do not seed when wind velocity exceeds 5 miles per hour.  Distribute seed evenly over entire area by sowing 2 1/2 lbs. per 1000 s.f. at right angles to each other.  Total amount to equal 5 lbs. per 1000 s....
	C. Mulch shall be spread uniformly to form a continuous blanket at a rate of 100 lbs. per 1,000 s.f. Mulch shall be 1 1/2" loose measurement over seeded areas.
	D. Unless otherwise directed by the Architect/Engineer, the seeded area shall be watered, as soon as the seed is covered, at the rate of 120 gallons per 1000 square feet.  The water shall be applied by means of a hydro-seeder or a water tank under pre...
	E. Contractor has the option to hydroseed large lawn areas, using equipment specifically designed for such application.  The rate of application of wood fiber mulching materials is 40 lbs./1,000 s.f.  The Contractor shall submit data regarding the hyd...

	3.3 DORMANT SEEDING METHOD
	A. Seeding shall not take place from October 15 through November 20.  During this period prepare the seed bed, add the required amounts of lime and fertilizer.  Then mulch and anchor.
	B. From November 20th through April 1st, when soil conditions permit, prepare the seed bed, lime and fertilize, apply the selected seed mixture, mulch, and anchor.  Increase the seeding rate by 50 percent.

	3.4 RECONDITIONING EXISTING LAWNS
	A. A soils test shall be required for existing lawns prior to any reconditioning.  The soils test shall be done at the Contractors expense.  A copy shall be submitted to the Engineer prior to starting.
	B. Recondition all existing lawn areas damaged by Contractors operations including storage of materials and equipment and movement of vehicles.  Also recondition existing lawn areas where minor regrading is required.
	C. Provide soil amendments as called for in the soils test.
	D. Provide new topsoil, as required, to fill low spots and meet new finish grades.
	E. Cultivate bare and compacted areas according to the topsoil specifications.
	F. Remove diseased and unsatisfactory lawn areas; do not bury into soil.  Remove topsoil containing foreign materials resulting from the Contractor's operations, including oil drippings, stone, gravel, and other loose building materials.
	G. All work shall be the same as for new seeding.
	H. Water newly planted seed areas.  Maintenance of reconditioned lawns shall be the same as maintenance of new lawns.

	3.5 ESTABLISHMENT
	A. Maintain work areas as long as necessary to establish a uniformly close stand of grass over the entire lawn area.  A uniformly close stand of grass is defined as the seeded areas having 90%+ coverage of grass at 60 days after seeding.  90%+ coverag...
	B. Maintain lawns by watering, fertilizing, weeding, mowing, trimming, and other operations such as rolling, regrading and replanting as required to establish a smooth acceptable lawn.
	1. Mowing
	a. Mow lawn areas during the period of maintenance to a height of 2 inches  whenever the height of the grass becomes 3 inches.  A minimum of 3 mowings is  required during the period of maintenance.

	2. Refertilizing
	a. Distribute fertilizer on the seeded area between August 15 and October 15, during  the period when grass is dry.  The fertilizer shall be as specified in the soils test.

	3. Reseeding
	a. Reseed with the seed specified for the original seeding, and at the rate of 4 lbs. per 1,000 s.f. in a manner which will cause minimum disturbance to the existing stand of grass and at an angle of not less than 15 degrees from the direction of rows...

	4. Watering
	a. The Contractor shall keep all work areas watered daily to achieve satisfactory growth unless otherwise approved by the engineer in writing.  Water shall be applied at a rate of 120 gallons (m) per 1000 square feet.  If water is listed as a pay item...

	5. Any mulching which has been displaced shall be repaired immediately.  Any seed work which has been disturbed or damaged from the displacement of mulch shall be repaired prior to remulching.


	3.6 INSPECTION AND ACCEPTANCE
	A. When seeding work is complete and an acceptable stand of growth is attained, the Contractor shall request the Engineer to make an inspection to determine final acceptance.
	B. Acceptance shall be based upon achieving a vigorous uniformly stand of the specified grasses.  If some areas are satisfactory and some are not, acceptance may be made in blocks, provided they are definable or bounded by readily identified permanent...
	C. No payment shall be made until areas are accepted.
	D. All seeded areas shall be guaranteed for one full growing season to commence upon final acceptance of the areas.
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	330130 - MISCELLANEOUS TEMPORARY FACILITIES
	PART 1 -  GENERAL
	1.1 MAINTENANCE OF SANITARY FLOWS
	A. The Contractor for this contract shall be responsible for maintaining all sanitary flows through the existing sanitary sewerage systems.  Provisions shall be made for temporary pumping of sanitary flows during periods of replacing existing sanitary...
	B. Sanitary sewer by-pass flow shall be maintained by at least two pumps to provide redundancy capability. Pumps shall operate on a lead – lag basis and shall be fully automated with a primary and back-up level control system.


	PART 2 -  SCOPE
	2.1 SCOPE
	A. Under this item, the Contractor is required to furnish all materials, labor, equipment, power, maintenance, etc., to implement a temporary pumping system for the purpose of diverting the existing flow around the work area for the duration of the pr...
	B. The design, installation and operation of the temporary pumping system shall be the Contractor’s responsibility.  The Contractor shall employ the services of a vendor who can demonstrate to the Engineer that he specializes in the design and operati...

	2.2 SUBMITTALS
	A. The Contractor shall prepare with the vendor a specific, detailed description of the proposed pumping system and submit it and the Vendor’s references during the submittal phase.  The Contractor shall not mobilize onsite without an approved plan.
	B. The Contractor shall submit to the Engineer detailed plans and descriptions outlining all provisions and precautions to be taken by the Contractor regarding the handling of existing wastewater flows.  The plan must be specific and complete, includi...

	C. The plan shall include but not be limited to details of the following:
	1. Staging areas for pumps;
	2. Sewer plugging method and types of plugs;
	3. Number, size, material, location and method of installation of suction piping;
	4. Number, size, material, method of installation and location of installation of discharge piping;
	5. Bypass pump sizes, capacity, number of each size to be on site and power requirement;
	6. Calculations of static lift, friction losses, and flow velocity (pump curves showing pump operation range shall be submitted);
	7. Standby power generator size, location;
	8. Downstream discharge plan;
	9. Method of protecting discharge manholes or structures from erosion and damage;
	10. Thrust and restraint block sizes and locations;
	11. Sections showing suction and discharge pipe depth, embedment, select fill and special backfill;
	12. Method of noise control for each pump and/or generator;
	13. Any temporary pipe supports and anchoring required;
	14. Design plans and computation for access to bypass pumping locations indicated on the drawings;
	15. Calculations for selection of bypass pumping pipe size;
	16. Schedule for installation of and maintenance of bypass pumping lines;
	17. Plan indicating selection location of bypass pumping line locations.

	2.3 EQUIPMENT
	A. All pumps used shall be fully automatic self-priming units that do not require the use of foot-valves or vacuum pumps in the priming system.  The pumps may be electric or diesel powered, sound attenuated only.  All pumps used must be constructed to...
	B. The Contractor shall provide the necessary stop/start controls for each pump.
	C. The Contractor shall include one stand-by pump of each size to be maintained on each site.  Back-up pumps shall be online, isolated from the primary system by a valve.
	D. Discharge Piping – In order to prevent the accidental spillage of flows, all discharge systems shall be temporarily constructed of rigid pipe with positive, restrained joints.  Under no circumstances will aluminum “irrigation” type piping or glued ...
	2.4 SYSTEM DESCRIPTION
	A. Design Requirements:
	1. Bypass pumping systems shall have sufficient capacity to pump a peak flow of as determined in the drawings.  The Contractor shall have adequate standby equipment available and ready for immediate operation and use in the event of an emergency or br...
	2. Bypass pumping system shall be capable of bypassing the flow around the work area and of releasing any amount of flow up to full available flow into the work area as necessary for satisfactory performances of work.
	3. The Contractor shall make all arrangements for bypass pumping during the time when the main is shut down for any reason.  System must overcome any existing force main pressure on discharge.
	2.5 PERFORMANCE REQUIREMENTS:
	A. It is essential to the operation of the existing sewerage system that there be no interruption in the flow of sewage throughout the duration of the project.  To this end, the Contractor shall provide, maintain, and operate all temporary facilities ...
	B. The design, installation and operation of the temporary pumping system shall be the Contractor’s responsibility.  The bypass system shall meet the requirements of all codes and regulatory agencies having jurisdiction.  The trunk sewer is the main s...
	C. The Contractor shall provide all necessary means to safely convey the sewage past the work area.  The Contractor will not be permitted to stop or impede the main flows under any circumstances.
	D. The Contractor shall maintain sewer flow around the work area in a manner that will not cause surcharging of sewers, damage to sewers and that will protect public and private property from damage and flooding.
	E. The Contractor shall protect water resources, wetlands, and other natural resources.

	2.6 FIELD QUALITY CONTROL AND MAINTENANCE
	A. Test:
	1. The Contractor shall perform leakage and pressure tests of the bypass pumping discharge piping using clean water prior to actual operation.  The Engineer will be given 24 hours notice prior to testing.
	B. Inspection:
	1. The Contractor shall inspect bypass pumping system every two hours to ensure that the system is working correctly.
	C. Maintenance Service:
	1. The Contractor shall insure that the temporary pumping system is properly maintained and a responsible operator shall be on hand at all times when pumps are operating.
	D. Extra Materials:
	1. Space parts for pumps and piping shall be kept on site as required.
	2. Adequate hoisting equipment for each pump and accessories shall be maintained on the site.

	2.7 PREPARATION
	A. Precautions:
	1. The Contractor is responsible for locating any existing utilities in the area the Contractor selects to locate the bypass pipelines.  The Contractor shall locate his bypass pipelines to minimize any disturbance to existing utilities and shall obtai...
	2. During all bypass pumping operation, the Contractor shall protect the Pumping Station and main and all local sewer lines from damage inflicted by any equipment.  The Contractor shall be responsible for all physical damage to the Pumping Station and...

	2.8 INSTALLATION AND REMOVAL
	A. The Contractor shall remove manhole sections or make connections to the existing sewer and construct temporary bypass pumping structures only at the access location indicated on the Drawings and as may be required to provide adequate suction conduit.
	B. Plugging or blocking of sewage flows shall incorporate a primary and secondary plugging device.  When plugging or blocking is no longer needed for performance and acceptance of work, it is to be removed in a manner that permits the sewage flow to s...
	C. When working inside manhole or force main, the Contractor shall exercise caution and comply with OSHA requirements when working in the presence of sewer gases, combustible or oxygen-deficient atmospheres, and confined spaces.
	D. The installation of the bypass pipelines is prohibited in all saltmarsh/wetland areas.  The pipeline must be located off streets and sidewalks and on shoulders of the roads.  When the bypass pipeline crosses local streets and private driveways, the...



	330130.16 - SEWER TELEVISION INSPECTION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including Part B - General Conditions, Part C - Scope of Work and Special Requirements, and Technical Specification sections, apply to work of this section.

	1.2 SUMMARY
	A. The Contractor shall clean the sewer and trap all debris downstream for removal off-site. The Contractor may not flush the debris downstream in the sewer system.
	B. After cleaning, the manhole sections shall be visually inspected by means of closed-circuit television.  The inspection will be done one manhole section at a time.  Final acceptance of the sewer will be given only after the DVDs are reviewed and ap...

	1.3 QUALITY ASSURANCE
	A. The television inspection shall be done by a responsible commercial firm known to be skilled and regularly engaged in the business of sewer DVD documentation.  The firm shall furnish such information as the Owner deems necessary to determine the ab...

	1.4 SUBMITTALS
	A. Submit a sample DVD of a television inspection similar to this project to verify DVD quality.  When approved, this DVD will be the standard on which quality will be based and judged.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EQUIPMENT
	A. The television camera used for the inspection shall be one specifically designed and constructed for such inspection.  Lighting for the camera shall be suitable to allow a clear picture of the entire periphery of the pipe.  The camera shall be oper...
	B. The video DVD disks shall be read-only, virgin, high quality name brand stock.
	C. Digital Pictures shall be submitted on read-only CD or DVD disks.

	3.2 PROCEDURE
	A. Prior to televising, the sewer shall be charged with water until it begins to discharge at the downstream end so any depressions and low points that may be in the sewer will be filled.
	B. The camera will be moved through the line in either direction at a moderate rate, stopping when necessary to permit proper documentation of the sewer's condition.  In no case will the television camera be pulled at a speed greater than 30 feet per ...
	C. When manually operated winches are used to pull the television camera through the line, telephones or other suitable means of communication shall be set up between the two (2) manholes of the section being inspected to insure good communications be...
	D. The importance of accurate distance measurements is emphasized.  Measurement for location of defects shall be above ground by means of a meter device.  Marking on the cable, or the like, which would require interpolation for depth of manhole, will ...
	E. The following information shall be provided on the videotape cassette:
	1. The beginning of each DVD shall contain:  project name, contract number, Contractor's name, firm doing filming, date of televising, manhole numbers or sections televised, direction of flow, location, distance between manholes, and distance to wyes,...
	2. The beginning of each section of pipe shall have a narrative describing; street locations, the manhole numbers and stationing at the beginning and end of this section, which direction the camera is traveling, the condition of the beginning manhole,...
	3. During taping of each pipe section, there shall be a brief report as to findings, such as service connections, defects in pipe, water infiltration, dips in the line, debris, mud, etc.  The footage of the finding from the beginning manhole shall als...
	4. The end of each section of pipe shall have a narrative describing; the as-built length of this pipe section center-to-center of manholes, the length of the pipe between joints, the overall condition of the pipe, the manhole number and stationing at...

	F. The DVD shall be accompanied by a DVD log report.  The format of the report shall be approved by the Engineer.  The report shall contain a table of contents and a separate report page for each section of pipe between manholes or structures, or betw...
	G. The Contractor shall be required to provide all playback equipment for the Engineer to review theDVD(s) at a remote location.  While the Engineer may have a representative on-site during televising, a separate review of theDVD(s) will be performed ...



	330507.23 - HORIZONTAL BORING AND PIPE JACKING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this section.

	1.2 DESCRIPTION OF WORK
	A. The work under this section shall include all underground utility crossings where indicated on the contract drawings by boring a casing and placing the carrier pipe within the casing.  It is intended that this section apply to all State highways, r...
	B. The Contractor shall provide all shoring, blocking or other special supports required to maintain uninterrupted traffic flow, together with all watchmen, flagmen and other services necessary to complete the work.

	1.3 QUALITY ASSURANCE
	A. Boring shall follow the guidelines of "The Horizontal Earth Boring and Pipe Jacking Manual" published by the National Utility Contractor's Association.

	1.4 JOB CONDITIONS
	A. The Contractor shall provide a safe working condition for his personnel and the public with sheeting, if required, for the receiving and boring pits and include barricades around the pits.

	1.5 SUBMITTALS
	A. Certificates of compliance shall be submitted for casing pipe.
	B. Plans and description of the boring arrangement to be used shall be submitted to the Engineer for approval and no work shall proceed until such approval is obtained.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Casing pipe shall conform to ASTM A139, or API 5L, Grade B, and shall be the size and have wall thickness indicated on the drawings.  Casing pipe shall be bituminous coated on the outside.
	B. Carrier pipe shall conform to drawings.
	C. Drilling fluid shall consist of a mixture of water and a gel-forming colloidal material such as bentonite or approved equal.
	D. Materials used for sheeting, sheet piling, cribbing, bracking, shoring and underpinning shall be in good serviceable condition, and timbers shall be sound, free from large or loose knots and of proper dimensions, as required by the Occupational Saf...

	2.2 EQUIPMENT
	A. All equipment used in the execution of work covered under the utility permit shall have the built-in capacity, stability and necessary safety features required to fully comply with the specifications and requirements without showing evidence of und...
	B. It shall be the responsibility of the Contractor to assure that the equipment to be used in the crossing operation is in sound operating condition.  Backup equipment may be required where job site conditions indicate that severe damage to the roadw...
	C. Jacks shall be hydraulic, mechanical or manual power units providing horizontal thrust for pushing casing and carrier pipe.  Jacks shall have sufficient power to satisfactorily complete the proposed crossing according to manufacturer's recommendati...
	D. Dewatering equipment shall be used to evacuate ground and surface water from the boring and receiving pit areas.
	1. When water is known or expected to be encountered, pumps of sufficient capacity to handle the flow shall be maintained at the site and they shall be in constantly attended operation on a 24-hour basis until their operation can be safely halted.  Wh...



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Excavation of the receiving and boring pits shall adequately and safely accommodate the boring equipment, materials and workmen.
	B. The face and sides of each pit shall be properly sloped or sheeted and care shall be taken to ensure the safety of the workmen, the integrity of the surface being bored and the traveling public.
	C. When augers, or similar devices, are used for pipe emplacement, the front of the pipe shall be provided with mechanical arrangements or devices that will positively prevent the auger and cutting head from leading the pipe so that there will be no u...
	D. The auger and cutting head arrangement shall be removable from within the pipe in the event an obstruction is encountered.
	E. The over-cut by the cutting head shall not exceed the outside diameter of the pipe by more than one-half (1/2) inch.  The face of the cutting head shall be arranged to provide reasonable obstruction to the free flow of soft or poor material.
	F. Preparation of the pit floors, whether of dirt, stone or concrete slab, shall be determined by the job conditions.  Dewatering provisions shall be considered and implemented as required.
	G. If an obstruction is encountered during installation to stop the forward action of the pipe, and it becomes evident that it is impossible to advance the pipe, operations will cease and the pipe shall be abandoned in place and filled completely with...
	H. The casing shall be bored in a straight line and on a uniform and level grade.
	I. After the casing is installed, the carrier pipe shall be pushed through on skids to prevent injury to pipe or joints.  Every precaution shall be taken to insure that the joints are and will remain in perfect condition.
	J. Bored or jacked installations shall have a bore hole essentially the same as the outside diameter of the pipe.  If voids should develop or if the bored hole diameter is greater than the outside of the pipe by more than approximately one (l) inch, g...

	3.2 GROUTING
	A. Where grouting is required in accordance with specifications of the Owner it shall be as follows:
	1. A uniform mixture of grout shall be placed under pressure between the casing and carrier pipe.  Grouting shall start at the lowest point and proceed upwards simultaneously on both sides of the carrier pipe.  A plug shall be installed in each grout ...
	2. Grouting shall be kept as close to the heading as possible.  Grouting shall proceed as directed by the Engineer.


	3.3 BLASTING
	A. Blasting will not be permitted.

	3.4 PERMITS AND INSURANCE
	A. Permits
	1. The Owner will obtain all permits necessary for working within the right-of-way. The Contractor shall make, with the proper authority, satisfactory arrangements for the actual work of this Item.

	B. Insurance
	1. The Contractor shall be responsible for obtaining any and all insurance required by the proper authorities to perform this work at his own expense.  The Contractor shall save harmless the Owner, and any all public agencies affected by this Contract...




	333100 - SANITARY SEWER SYSTEM
	C. The standard length of riser units shall be 48 inches.  Lengths of 32 inches or 16 inches shall be used to meet required dimensions.
	D. Openings for connecting pipes in riser units, bottom riser units, integral base units, and for access in flat slabs shall be preformed or cored by the manufacturer.  Cut-out openings shall be made immediately after the pipe is removed from the cast...
	2. The bottoms of all manholes shall be channeled to conduct flow in the planned direction.  Channels shall be the true shape of the lower half of the sewer pipe and shall match inverts of connecting pipe at the manhole wall.
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