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Rev. Date 5-02-11

DECEMBER 16, 2015
FEDERAL AID PROJECT NO. 0952(117)
STATE PROJECT NO. 0059-0163

CULVERT REHABILITATION STRUCTURE NO. 06682
ON 1-95 AT SPINNING MILL BROOK

Town of Guilford
Federal Aid Project No. 0952(117)

STANDARD SPECIFICATIONS

The State of Connecticut, Department of Transportation, Standard Specifications for
Roads, Bridges and Incidental Construction, Form 816, 2004, as revised by the Supplemental
Specifications dated July 2015 (otherwise referred to collectively as "ConnDOT Form 816") is
hereby made part of this contract, as modified by the Special Provisions contained herein. . The
State of Connecticut Department of Transportation's "Construction Contract Bidding and Award
Manual” ("Manual™), May 14, 2010 edition or latest issue, is hereby made part of this contract.
If the provisions of this Manual conflict with provisions of other Department documents (not
including statutes or regulations), the provisions of the Manual will govern. The Manual is
available upon request from the Transportation Manager of Contracts. The Special Provisions
relate in particular to the Culvert Rehabilitation Structure No. 06682 on 1-95 at Spinning Mill
Brook in the Town of Guilford.

CONTRACT TIME AND LIQUIDATED DAMAGES

In order to minimize the hazard, cost and inconvenience to the traveling public, pollution of
the environment and the detriment to the business area, it is necessary to limit the time of
construction work, which interferes with traffic as specified in Article 1.08.04 of the Special
Provisions.

There will be two assessments for liquidated damages and they will be addressed in the
following manner:

1. For this contract, an assessment per day for liquidated damages, at a rate of
One Thousand Seven Hundred Dollars ($1,700.00) per day shall be applied to each
calendar day the work runs in excess of the Two Hundred Six (206) allowed
calendar days for the contract.

2. For this contract, an assessment per hour for liquidated damages shall be applied to
each hour, or any portion thereof, in which the Contractor interferes with normal
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Rev. Date 5-02-11

traffic operations during the restricted hours given in Article 1.08.04 of the Special
Provisions. The liquidated damages shall be as shown in the following tables
entitled “Liquidated Damages Per Hour” for each hour, or any portion thereof, in
which the Contractor interferes with normal traffic operations during the restricted
hours.

For the purpose of administering this contract, normal traffic operations are considered
interfered with when:

1. Any portion of the travel lanes or shoulders is occupied by any personnel,
equipment, materials, or supplies including signs.

2. The transition between the planes of pavement surfaces is at a rate of one inch in less
than fifteen feet longitudinally.

PROJECT NO. 0059-0263 4 GENERAL



Rev. Date 8/12/15

LIQUIDATED DAMAGES PER HOUR

Route 95 NORTHBOUND
2 Lane Section

If Working Periods 1 Lane
Extends Into Closure
1st Hour of

Restrictive Period $500
2" Hour of

Restrictive Period $2,000

3rd Hour or any

Subsequent Hour of $ 6,000

Restrictive Period

Route 95 SOUTHBOUND

2 Lane Section

If Working Periods 1 Lane
Extends Into Closure
1st Hour of

Restrictive Period $15,000
2nd Hour of

Restrictive Period $ 50,000

3rd Hour or any
Subsequent Hour of $ 70,000
Restrictive Period

The above liquidated damages apply to those hours shown on the Limitation of Operations charts
designated with a “2” or “E”.

For those hours on the Limitation of Operations charts designated with a "2", the liquidated
damages shown above for "1 Lane Closure™ shall apply when only one lane is open to traffic.

For each hour shown on the Limitation of Operations charts designated with an “E”, liquidated
damages of $500 shall apply for each hour, or part thereof, if all available shoulder widths are
not available to traffic.

Liquidated damages in the amount of $500 shall apply for each hour, or part thereof, that the
Contractor interferes with existing traffic operations on any ramps or turning roadways during
the non-allowable hours.
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12-12-13

NOTICE TO CONTRACTOR - PRE-BID QUESTIONS AND ANSWERS

Questions pertaining to DOT advertised construction projects must be presented through the
CTDOT Pre-Bid Q and A Website. The Department cannot guarantee that all questions will be
answered prior to the bid date. PLEASE NOTE - at 12:01 am, the day before the bid, the
subject project(s) being bid will be removed from the Q and A Website, Projects
Advertised Section, at which time questions can no longer be submitted through the Q and
A Website. At this time, the Q and A for those projects will be considered final, unless
otherwise stated and/or the bid is postponed to a future date and time to allow for further
guestions and answers to be posted.

If a question needs to be asked the day before the bid date, please contact the Contracts Unit staff
and email your question to dotcontracts@ct.gov immediately.

Contractors must identify their company name, contact person, contact email address and phone
number when asking a question. The email address and phone number will not be made public.

The questions and answers (if any) located on the Q and A Website are hereby made part of the
bid/contract solicitation documents (located on the State Contracting Portal), and resulting
contract for the subject project(s). It is the bidder’s responsibility to monitor, review, and become
familiar with the questions and answers, as with all bid requirements and contract documents,
prior to bidding. By signing the bid proposal and resulting contract, the bidder acknowledges
receipt of, and agrees to the incorporation of the final list of Q and A, into the contract document.

Contractors will not be permitted to file a future claim based on lack of receipt, or knowledge of
the questions and answers associated with a project. All bidding requirements and project
information, including but not limited to contract plans, specifications, addenda, Q and A, Notice
to Contractors, etc., are made public on the State Contracting Portal and/or the CTDOT website.

GENERAL
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NOTICE TO CONTRACTOR - FEDERAL WAGE DETERMINATIONS (Davis Bacon
Act)

The following Federal Wage Determinations are applicable to this Federal- Aid contract and are hereby incorporated by
reference. During the bid advertisement period, it is the bidder’s responsibility to obtain the latest Federal wage rates
from the US Department of Labor website, as may be revised 10 days prior to bid opening. Any revisions posted 10 days
prior to the bid opening shall be the wage determinations assigned to this contract.

Check WD# Construction Type Counties
Applicabl
e WD#
(DOT Use

Only)
CT1 Highway Fairfield, Litchfield, Middlesex, New Haven, Tolland,

XXXX Windham
CT2 Highway New London
CT3 Highway Hartford
CT5 Heavy Dredging (Hopper Fairfield, Middlesex, New Haven, New London

Dredging)

CT6 Heavy Dredging Statewide
CT13 Heavy Fairfield
CT14 Heavy Hartford
CT15 Heavy Middlesex, Tolland
CT16 Heavy New Haven
CT17 Heavy New London
CT26 Heavy Litchfield, Windham
CT18 Building Litchfield
CT19 Building Windham
CT20 Building Fairfield
CT21 Building Hartford
CT22 Building Middlesex
CT23 Building New Haven
CT24 Building New London
CT25 Building Tolland
CT4 Residential Litchfield, Windham
CT7 Residential Fairfield
CT8 Residential Hartford
CT9 Residential Middlesex
CT10 Residential New Haven
CT11 Residential New London
CT12 Residential Tolland

The Federal wage rates (Davis-Bacon Act) applicable to this Contract shall be the Federal wage rates that are
current on the US Department of Labor website (http://www.wdol.gov/dba.aspx) as may be revised 10 days
prior to bid opening. The Department will no longer physically include revised Federal wage rates in the bid
documents or as part of addenda documents. These applicable Federal wage rates will be incorporated in the
final contract document executed by both parties.

If a conflict exists between the Federal and State wage rates, the higher rate shall govern.

To obtain the latest Federal wage rates, go to the US Department of Labor website (link above). Under Davis-
Bacon Act, choose “Selecting DBA WDs” and follow the instruction to search the latest wage rates for the
State, County and Construction Type.

PROJECT NO. 0059-0263 7




Rev. Date 06/29/12

NOTICE TO CONTRACTOR - USE OF STATE POLICE OFFICERS

The Department will reimburse services of State Police Officers as a direct payment to the
Department of Emergency Services and Public Protection. Payment for State Police Officers
utilized by the Contractor for its convenience, not approved by the Engineer, is the responsibility
of the Contractor. No separate payment item for State Police Officers is included in this
contract.

Any costs associated with coordination and scheduling of State Police Officers will be included
under the cost of Item No. 0971001A — Maintenance and Protection of Traffic.
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Date 08/05/15

NOTICE TO CONTRACTOR - ENVIRONMENTAL IN-STREAM
RESTRICTION

The Department of Environmental and Energy Protection Fisheries Division has placed a time of
year restriction. No unconfined in-stream restriction work will be allowed between June 1 to

September 30.
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NOTICE TO CONTRACTOR - EXISTING IMS

The Contractor is herein made aware of existing Incident Management System (IMS) conduit
and appurtenances located on 1-95 in the vicinity of the project area.

The Contractor will be responsible for locating, verifying the location of and protecting all IMS
below and above the ground. Prior to the start of construction, the Contractor shall contact “Call
Before You Dig” and all utility within the towns along the project corridor. The Contractor shall
also contact Robert Kennedy (860-594-3458) or James Gannon (203-673-7373) of ConnDOT
Highway Operations at to mark out IMS conduit and appurtenances.

In areas adjacent to existing incident management system equipment, the Contractor is required
to hand excavate. Any damage caused to the IMS conduit/equipment will be the responsibility of
the Contractor, and will be replaced by the Contractor at the Contractor’s expense, as directed by
the Engineer. Mark out of the IMS will not relieve the Contractor of responsibility for repair of
damage caused by the Contractor or the Contractor’s sub-contractors.
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NOTICE TO CONTRACTOR - SECTION 4.06 AND M.04 MIX
DESIGNATION EQUIVALENCY AND PG BINDER EQUIVALENCY

Sections 4.06 and M.04 have been replaced in their entirety with the Special Provisions
included as part of this contract. These Special Provisions reflect changes in mix designations
for various types of hot-mix asphalt (HMA) and include the removal of mixes designed and
governed by the Marshall Mix Design method. The following table is to be used to associate
mix designations noted on the plans with those in the contract specifications and related
documents. Mix designations on each row are equivalent and refer to a single mix, which shall
be subject to the requirements of the Section 4.06 and M.04 Special Provisions for the Official
Mix Designation in the leftmost column of the corresponding row in the table.

Mix Designation Equivalency Table

Official Mix Designation Equivalent Mix Equivalent Mix

Designation (a)

Designation (b)

(©) Superpave 1.5 inch Superpave 37.5 mm
HMA S1 Superpave 1.0 inch Superpave 25.0 mm
HMA S0.5 Superpave 0.5 inch Superpave 12.5 mm
HMA S0.375 Superpave 0.375 inch Superpave 9.5 mm
HMA S0.25 Superpave 0.25 inch Superpave 6.25 mm
(©) Superpave #4 Superpave #4
HMA S0.5 (d) Bituminous Concrete Bituminous Concrete
Class 1 (e) Class 1 (e)

HMA S0.375 (d)

Bituminous Concrete
Class 2 where it is
specified in lifts 1.25 or
thicker (e)

Bituminous Concrete
Class 2 where it is
specified in lifts 1.25 or
thicker (e)

HMA S0.25 (d)

Bituminous Concrete
Class 2 where it is
specified in lifts 1.0
inches to less than 1.25

Bituminous Concrete
Class 2 where it is
specified in lifts 1.0
inches to less than 1.25

inches (e); inches (e);
Bituminous Concrete Bituminous Concrete
Class 12 (e) Class 12 (e)

HMA S1 (d) Bituminous Concrete Bituminous Concrete
Class 4 (e) Class 4 (e)

Curb Mix Bituminous Concrete Bituminous Concrete
Class 3 Class 3

Notes

PROJECT NO. 0059-0263
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English

(a) This mix designation is generally included with projects where the English measurement
system is used. The mix designation may contain both the English measurement system
designation and the SI (metric) measurement system designation, one of which would be in
parenthesis.

(b) This mix designation is generally included with projects where the SI (metric) measurement
system is used. The mix designation may contain both the English measurement system
designation and the SI measurement system designation, one of which would be in parenthesis.

(c) This mix is no longer in use except by contract-specific Special Provision; if this mix is
called for in the Plans but no such Special Provision is included for this contract a suitable
substitute must be approved by the Engineer.

(d) Unless approved by the Engineer, the Superpave Design Level for the Official Mix
Designation bituminous concrete replacing a Marshall mix called for in the plans or other
contract documents shall be Design Level 2 for mixes used on mainline or shoulders of state-
maintained roadways and Design Level 1 elsewhere, including but not limited to driveways or
sidewalks.

(e) AIll mixes designed under the Marshall mix-design method are no longer covered by the 4.06
Special Provision. Wherever they appear in Contract plans and documents they shall be
substituted by the “Official Mix Designation” in the same row of the Mix Designation
Equivalency Table. Unless approved by the Engineer, the Superpave Design Level shall be
Level 1.
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PG Binder Designation Equivalency Table

English

Official Binder
Designation

Equivalent Binder
Designation

Use

PG 64S-22

PG 64-22

Hot-Mix Asphalt
(HMA S* pay items
and pay items using

HMA S*
materials)(a),(b)

PG 64E-22

PG 76-22

Polymer-Modified
Asphalt (PMA S* pay
items and pay items
using HMA S*
materials)(a),(b)

Notes

(a) Use the Mix Designation Equivalency Table above to identify the Official Mix Designation
for materials using the Marshall mix design method, i.e. “Bituminous Concrete Class *.”

(b) Refer to the NTC — Superpave Design Level for the Superpave Design Level to use for each
mix on a project. The PG Binder Designation Equivalency Table can be used to obtain the
Official Binder Designation for each mix identified in the NTC — Superpave Design Level.

PROJECT NO. 0059-0263
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Date 8/5/15

NOTICE TO CONTRACTOR -~ PENDING ENVIRONMENTAL PERMITS

The Contractor is hereby notified that the following regulatory agency permits have been
submitted and have yet to be approved:

Department of Energy and Environmental Protection —
Floodplain Management Certification — submitted on July
29, 2015

Department of Energy and Environmental Protection — PGP
Addendum (401) — submitted on July 29, 2015

U.S. Army Corps of Engineer — Category Il General Permit
submitted on July 28, 2015

Department of Energy and Environmental Protection — Inland
Wetlands & Watercourse General Permit — anticipated to be
submitted on March 2016.

As a result, the Contractor is further advised that the award of the Contract could be
delayed pending the receipt of the permits approval and that any special conditions associated
with the approval may be made a part of the contract.

GENERAL
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Date 08/08/07

NOTICE TO CONTRACTOR - SALVAGE

The following items have been determined to be salvageable:
Metal Beam Rail:

1) Metal Beam Rail Elements (MBR Elements) 12'-6". MBR Elements must be single
lengths only with all hardware removed by wrench, not by torch. MBR Elements
must be bundled using double metal bands, with 25 pieces per bundle.

2) Metal Beam Rail Posts (MBR Posts). MBR Posts must be in good condition and have
the brackets still attached. The bundles shall be stacked at the Stores location.

- The Contractor will deliver the material to the local Stores Facility. The
Contractor should contact the Facility at (203) 466-5332 at least forty eight (48)
hours prior to delivery between the hours of 8:00 a.m. and 3:00 p.m., Monday
through Friday.

To be considered salvageable, the above items must be in good condition as determined by the
Engineer. Prior to removing and stockpiling the material, the Contractor shall obtain the Engineer's
approval as to the item's salvable value.

The Contractor shall exercise reasonable care in the removal, dismantling, transportation and
unloading of the salvageable materials, and shall be responsible for any unnecessary damage caused
by his actions.

Salvaged items shall be delivered, unloaded, and stacked at the Stores location by the Contractor
according to directions given by Stores personnel.

The Contractor will not receive payment for this work. The cost for removal, dismantling,

transporting and unloading of salvageable materials shall be included in the overall cost of this
project.
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NOTICE TO CONTRACTOR - SUPERPAVE DESIGN LEVEL INFORMATION

Hot-Mix Asphalt (HMA) and Polymer-Modified Asphalt (PMA) constructed according to the
Superpave mix-design system are required to attain a Superpave Design Level and are required
to use a Performance Graded (PG) binder. The Superpave Design Levels required for this
project are listed in Table 1. The required PG binder is indicated for each mix with an “X” in the
appropriate box in Table 1.

TABLE 1 — Superpave Design Level and Performance Graded (PG) Binder

Mix Route Route Route Route
Designation 1-95
PG Binder

PG PG Design | Design | Design | Design | Design
64S-22 | 64E-22 | Level Level Level Level Level
HMA S0.25 - - - - - - -
HMA S0.375 X - 2 - - - -
HMA S0.5 - - - - - - -
HMA S1 - - - - - - -
PMA S0.25 - - - - - - -
PMA S0.375 - - - - - - -
PMA S0.5 - - - - - - -
PMA S1 - - - - - - -

Note: Please note that PMA mix designations typically use PG 64E-22 and HMA mix
designations use PG 64S-22

GENERAL
PROJECT NO. 0059-0263 16



Date 10/20/15

NOTICE TO CONTRACTOR -~ WORK WITHIN THE FLOODPLAIN

The 100 year floodplain areas are identified in the plans. The gore area on 1-95 Southbound
between exit and entrance ramp 57 is within a 100 year floodplain. No long term storage of
construction equipment or material shall occur within the flood plain unless such equipment or
material is not subject to major flood damage, or is anchored, restrained, or enclosed to prevent it
from floating away or is removed prior to flooding.

Additional requirements regarding working in the floodplain can be found in the Flood
Contingency Plan of the Flood Management Certification permit application.

GENERAL
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SECTION 1.02 - PROPOSAL REQUIREMENTS AND CONDITIONS

Article 1.02.04 — Examination of Plans, Specifications, Special Provisions and Site of Work:
Replace the third sentence of the last paragraph with:

The Department cannot ensure a response to inquiries received later than ten (10) days
prior to the original scheduled opening of the related bid.
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SECTION 1.07 - LEGAL RELATIONS AND RESPONSIBILITIES

Article 1.07.11 Opening of Section of project to Traffic or Occupancy:
Add the following sentence to the last paragraph;

“In cases in which guiderail is damaged by the traveling public, repair or replacement
will be reimbursable as contained elsewhere herein.”
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SECTION 1.08 - PROSECUTION AND PROGRESS

Article 1.08.04 - Limitation of Operations - Add the following:

In order to provide for traffic operations as outlined in the Special Provision "Maintenance and
Protection of Traffic," the Contractor will not be permitted to perform any work which will interfere
with the described traffic operations on all project roadways as follows:

Route 1-95

On the following State observed Legal Holidays:
New Year's Day

Good Friday, Easter*

Memorial Day

Independence Day

Labor Day

Thanksgiving Day**

Christmas Day

The following restrictions also apply:
On the day before and the day after any of the above Legal Holidays.

On the Friday, Saturday, and Sunday immediately preceding any of the above Holidays celebrated
on a Monday.

On the Saturday, Sunday, and Monday immediately following any of the above Holidays celebrated
on a Friday.

* From 6:00 a.m. the Thursday before the Holiday to 8:00 p.m. the Monday after the Holiday.

** From 6:00 a.m. the Wednesday before the Holiday to 8:00 p.m. the Monday after the Holiday.
During all other times

The Contractor shall maintain and protect traffic as shown on the accompanying "Limitation of

Operations™ charts, which dictate the minimum number of lanes that must remain open for each day
of the week.
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Limitation of Operations Chart
Minimum Number of Lanes to Remain Open

Route: 95 NB Route: 95 SB
Location: Exit 57 —Guilford Location: Exit 57 — Guilford
Number of Through Lanes: 2 Number of Through Lanes: 2

Hour Hour
Beginn- Beginn-

ing |Mon| Tue |Wed| Thu| Fri | Sat | Sun ing |Mon| Tue |Wed| Thu| Fri | Sat | Sun

Mid | 212|111 (1]1 Mid |2 (11212 f(1]21]1]|1
1AM | 1 11111 1 1 1AM | 1 1 1 1 1 1)1
2AM | 1 11111 1 1 2AM | 1 1 1 1 1 1)1
sam| 1 (111 (1]1(1 samMm| 1|1 (1)1 f(1]1]1
sapmml 2 ]2 (122111 siaMl 1T 2|11 ]1(1]1
sam| 1 (111111 5AM| 1|11 )1(1]1]1
6AM| E|E|E|E|E| 1|1 6AM|E|E|E|E|E|[1]1
7AM | E E E E E 2 1 7TAM | E E E E E 1 1
8AM | E E E E E 2 1 8AM | E E E E E 2 1
oMM | 2|2 2|22 ]2]|2 OAM| 2 |2 |2 |2 |2]2]|2
0AM| 2 |22 22 |2]2 I0AM| 2 | 2|2 |22 |2]2
1AMl 2 |22 22 |2]2 11AM| 2 | 2|2 |22 |2]2
Noon| 2 | 2|2 |2]|2]|2]2 Noon| 2 |2 |2]|2]|2]|2]2
i1PM| 22|22 ]|2|2]2 I1PM| 2 2|22 ]|2 ]| 2|2
2PM | 2 | 2 | 2|2 2| 2|2 2PM | 2 | 2 |2 | 2|2 ]| 2|2
3BPM| E|E|E|E|E| 2| 2 SPM|E|E|E|E|E| 2|2
APM| E|E|E | E|E | 2| 2 4APM | E|E|E|E|E| 2| 2
5PM| E|E | E|E|E| 2 2 5PM|E|E|E|E | E| 2 2
6PM | 2 |2 | 2|2 |2 ]| 2|2 6PM | 2 | 2 |2 | 2|2 ]| 2|2
7TPM| 22|22 |2]|2]|2 7TPM| 2 |2 2|22 2] 2
spmM| 1 |1 |1 ]2 (2]|1]|1 SPM | 1 |1 (1|1 (2] 2|2
oPM | 1 1]111]2]| 2 1 1 OPM | 1 1 1 1 1|2 1
wopm| 1 |2 |1 f(1]1(1]1 mopM| 1 (1|11 )1]1]|1
mpepm| 12|21 (1] 1(1]1 mpPpmM| 1 (11111 ]1(1

On Holidays and within Holiday Periods, all Hours shall be ‘E.’
‘E’ = maintain existing traffic operations = all available travel lanes, including exit only

lanes, climbing lanes and all available shoulder widths shall be open to traffic during this
period
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1-95 Ramps and Turning Roadways

Monday through Friday between 6:00 a.m. and 9:00 a.m. & between 3:00 p.m. and 6:00 p.m.

All Other Roadways

Monday through Friday between 6:00 a.m. and 9:00 a.m. & between 3:00 p.m. and 6:00 p.m.

Additional Lane Closure Restrictions

It is anticipated that work on adjacent projects will be ongoing simultaneously with this project.
The Contractor shall be aware of those projects and anticipate that coordination will be required to
maintain proper traffic flow at all times on all project roadways, in a manner consistent with these
specifications and acceptable to the Engineer.

The Contractor will not be allowed to perform any work that will interfere with traffic operations on
a roadway when traffic operations are being restricted on that same roadway, unless there is at least
a one mile clear area length where the entire roadway is open to traffic or the closures have been
coordinated and are acceptable to the Engineer. The one mile clear area length shall be measured
from the end of the first work area to the beginning of the signing pattern for the next work area.
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SECTION 4.06 - BITUMINOUS CONCRETE
Section 4.06 is being deleted in its entirety and replaced with the following:

4.06.01—Description
4.06.02—Materials
4.06.03—Construction Methods
4.06.04—Method of Measurement
4.06.05—Basis of Payment

4.06.01—Description: Work under this section shall include the production, delivery and
placement of a non-segregated, smooth and dense bituminous concrete mixture brought to proper
grade and cross section. This section shall also include the method and construction of
longitudinal joints. The Contractor shall furnish ConnDOT with a Quality Control Plan (QCP)
as described in Article 4.06.03.

The terms listed below as used in this specification are defined as:

Bituminous Concrete: A concrete material that uses a bituminous material (typically asphalt) as
the binding agent and stone and sand as the principal aggregate components. Bituminous
concrete may also contain any of a number of additives engineered to modify specific properties
and/or behavior of the concrete material. For the purposes of this Specification, references to
bituminous concrete apply to all of its sub-categories, for instance those defined on the basis of
production and placement temperatures, such as hot-mix asphalt (HMA) or warm-mix asphalt
(WMA), or those defined on the basis of composition, such as those containing polymer-
modified asphalt (PMA).

Course: A lift or multiple lifts comprised of the same bituminous concrete mixture placed as part
of the pavement structure.

Density Lot: All material placed in a single lift and as defined in Article 4.06.03.
Disintegration: Wearing away or fragmentation of the pavement. Disintegration will be evident

in the following forms: Polishing, weathering-oxidizing, scaling, spalling, raveling, potholes or
loss of material.

Dispute Resolution: A procedure used to resolve conflicts resulting from discrepancies between
the Engineer and the Contractor’s density results that may affect payment.

Hot Mix Asphalt (HMA): A bituminous concrete mixture typically produced at 325°F.

Lift: An application of a bituminous concrete mixture placed and compacted to a specified
thickness in a single paver pass.
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Polymer Modified Asphalt (PMA): A bituminous concrete mixture containing a polymer
modified asphalt binder in accordance with contract specifications. All PMA mixtures shall
incorporate a qualified warm mix technology.

Production Lot: All material placed during a continuous daily paving operation.

Quality Assurance (QA): All those planned and systematic actions necessary to provide
confidence that a product or facility will perform as designed.

Quality Control (QC): The sum total of activities performed by the vendor (Producer,
Manufacturer, and Contractor) to ensure that a product meets contract specification
requirements.

Superpave: A bituminous concrete mix design used in mixtures designated as “S*” Where “S”
indicates Superpave and * indicates the sieve related to the nominal maximum aggregate size of
the mix.

Segregation: A non-uniform distribution of a bituminous concrete mixture in terms of gradation,
temperature, or volumetric properties.

Warm Mix Asphalt (WMA): A bituminous concrete mixture that can be produced and placed at
reduced temperatures than HMA using a qualified additive or technology.

4.06.02—Materials: All materials shall conform to the requirements of Section M.04.

1. Materials Supply: The bituminous concrete mixture must be from one source of supply and
originate from one Plant unless authorized by the Engineer. Bituminous Concrete plant QCP
requirements are defined in Section M.04.

2. Recycled Materials: Reclaimed Asphalt Pavement (RAP), Crushed Recycled Container
Glass (CRCG), Recycled Asphalt Shingles (RAS), or crumb rubber (CR) from recycled tires
may be incorporated in bituminous concrete mixtures in accordance with Section M.04 and
Project Specifications. CRCG and RAS shall not be used in the surface course.

4.06.03—Construction Methods:

1. Material Documentation: All vendors producing bituminous concrete must have their truck-
weighing scales, storage scales, and mixing plant automated to provide a detailed ticket.

Delivery tickets shall include the following information:
a. State of Connecticut printed on ticket.
b. Name of producer, identification of plant, and specific storage bin (silo) if used.
c. Date and time of day.
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d. Mixture Designation; Mix type and level Curb mixtures for machine-placed curbing must
state "curb mix only".

e. If RAP is used, the plant printouts shall include the RAP dry weight, percentage and daily
moisture content.

f. If RAS is used, the plant printouts shall include the RAS dry weight and percentage daily
moisture content.

g. The delivery ticket for all mixes produced with Warm Mix Technology must indicate the
additive name, and the injection rate (water or additive) incorporated at the HMA plant.
The delivery ticket for all mixes produced with pre-blended WMA additive must indicate
the name of the WMA Technology.

h. Net weight of mixture loaded into truck (When RAP and/or RAS is used the moisture
content shall be excluded from mixture net weight).

i.  Gross weight (Either equal to the net weight plus the tare weight or the loaded scale

weight).

Tare weight of truck — Daily scale weight.

Project number, purchase order number, name of Contractor (if Contractor other than

Producer).

Truck number for specific identification of truck.

m. Individual aggregate, Recycled Materials, and virgin asphalt high/target/low weights. For
drum plants and silo loadings, the plant printouts shall be produced at 5 minute intervals
maintained by the vendor for a period of three years after the completion of the project.

n. For every mixture designation the running daily total delivered and sequential load
number.

~

—

The net weight of mixture loaded into the truck must be equal to the cumulative measured weight
of its components.

The Contractor must notify the Engineer immediately if, during the production day, there is a
malfunction of the weighing or recording system in the automated plant or truck-weighing
scales. Manually written tickets containing all required information will be allowed for one
hour, but for no longer, provided that each load is weighed on State-approved scales. At the
Engineer’s sole discretion, trucks may be approved to leave the plant if a State inspector is
present to monitor weighing. If such a malfunction is not fixed within forty-eight hours, mixture
will not be approved to leave the plant until the system is fixed to the Engineer's satisfaction. No
damages will be considered should the State be unable to provide an inspector at the plant.

The State reserves the right to have an inspector present to monitor batching and /or weighing
operations.

2. Transportation of Mixture: Trucks with loads of bituminous concrete being delivered to
State projects must not exceed the statutory or permitted load limits referred to as gross vehicle
weight (GVW). The Contractor shall furnish a list of all vehicles and allowable weights
transporting mixture.

PROJECT NO. 0059-0263 25 GENERAL



Rev. Date 1/28/2015
English

The State reserves the right to check the gross and tare weight of any delivery truck. A variation
of 0.4 percent or less in the gross or tare weight shown on the delivery ticket and the certified
scale weight shall be considered evidence that the weight shown on the delivery ticket is correct.
If the gross or tare weight varies from that shown on the delivery ticket by more than 0.4 percent,
the Engineer will recalculate the net weight. The Contractor shall take action to correct
discrepancy to the satisfaction of the Engineer.

If a truck delivers mixture to the project and the ticket indicates that the truck is overweight, the
load will not be rejected but a “Measured Weight Adjustment” will be taken in accordance with
Article 4.06.04.

The mixture shall be transported from the mixing plant in trucks that have previously been
cleaned of all foreign material and that have no gaps through which mixture might inadvertently
escape. The Contractor shall take care in loading trucks uniformly so that segregation is
minimized. Loaded trucks shall be tightly covered with waterproof covers acceptable to the
Engineer. Mesh covers are prohibited. The front and rear of the cover must be fastened to
minimize air infiltration. The Contractor shall assure that all trucks are in conformance with this
specification. Trucks found not to be in conformance shall not be allowed to be loaded until re-
inspected to the satisfaction of the Engineer.

Truck body coating and cleaning agents must not have a deleterious effect on the transported
mixture. The use of solvents or fuel oil, in any concentration, is strictly prohibited for the
coating of the inside of truck bodies. When acceptable coating or agents are applied, truck
bodies shall be raised immediately prior to loading to remove any excess agent in an
environmentally acceptable manner.

3. Paving Equipment: The Contractor shall have the necessary paving and compaction
equipment at the project site to perform the work. All equipment shall be in good working order
and any equipment that is worn, defective or inadequate for performance of the work shall be
repaired or replaced by the Contractor to the satisfaction of the Engineer. During the paving
operation, the use of solvents or fuel oil, in any concentration, is strictly prohibited as a release
agent or cleaner on any paving equipment (i.e., rollers, pavers, transfer devices, etc.).

Refueling of equipment is prohibited in any location on the paving project where fuel might
come in contact with bituminous concrete mixtures already placed or to be placed. Solvents for
use in cleaning mechanical equipment or hand tools shall be stored clear of areas paved or to be
paved. Before any such equipment and tools are cleaned, they shall be moved off the paved or to
be paved area; and they shall not be returned for use until after they have been allowed to dry.

Pavers: Each paver shall have a receiving hopper with sufficient capacity to provide for a
uniform spreading operation and a distribution system that places the mix uniformly, without
segregation. The paver shall be equipped with and use a vibratory screed system with heaters or
burners. The screed system shall be capable of producing a finished surface of the required
evenness and texture without tearing, shoving, or gouging the mixture. Pavers with extendible
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screed units as part of the system shall have auger extensions and tunnel extenders as necessary.
Automatic screed controls for grade and slope shall be used at all times unless otherwise
authorized by the Engineer. The controls shall automatically adjust the screed to compensate for
irregularities in the preceding course or existing base. The controls shall maintain the proper
transverse slope and be readily adjustable, and shall operate from a fixed or moving reference
such as a grade wire or floating beam.

Rollers: All rollers shall be self-propelled and designed for compaction of bituminous concrete.
Rollers types shall include steel-wheeled, pneumatic or a combination thereof and may be
capable of operating in a static or dynamic mode. Rollers that operate in a dynamic mode shall
have drums that use a vibratory or oscillatory system or combination of. The vibratory system
achieves compaction through vertical amplitude forces. Rollers with this system shall be
equipped with indicators that provide the operator with amplitude, frequency and speed
settings/readouts to measure the impacts per foot during the compaction process. The oscillatory
system achieves compaction through horizontal shear forces. Rollers with this system shall be
equipped with frequency indicators. Rollers can operate in the dynamic mode using the
oscillatory system on concrete structures such as bridges and catch basins if at the lowest
frequency setting.

Pneumatic tire rollers shall be self-propelled and equipped with wide-tread compaction tires
capable of exerting an average contact pressure from 60 to 90 pounds per square inch uniformly
over the surface, adjusting ballast and tire inflation pressure as required. The Contractor shall
furnish evidence regarding tire size; pressure and loading to confirm that the proper contact
pressure is being developed and that the loading and contact pressure is uniform for all wheels.

Lighting: For paving operations, which will be performed during hours of darkness, the paving
equipment shall be equipped with lighting fixtures as described below, or with approved lighting
fixtures of equivalent light output characteristics. Lighting shall maximize the illumination on
each task and minimize glare to passing traffic. The Contractor shall provide generators on
rollers and pavers of the type, size, and wattage, to adequately furnish electric power to operate
the specified lighting equipment. The lighting options and minimum number of fixtures are
listed in Tables 4.06-1 and 4.06-2:

TABLE 4.06-1: Paver Lighting

Option Fixture Configuration (;'J);tr]lj,[:tey Requirement
Type A 3 Mount over screed area
1 Type B (narrow) or Type C (spot) 2 Aim to auger and guideline
. Aim 25 feet behind paving
Type B (wide) or Type C (flood) 2 machine
2 Type D Balloon 2 Mount over screed area
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TABLE 4.06-2: Roller Lighting
Option F_|xture_ F'Xt“Te Requirement
Configuration* Quantity
1 Type B (wide) 2 Aim 50 feet in front of and behind roller
Type B (narrow) 2 Aim 100 feet in front of and behind roller
) Type C (flood) 2 Aim 50 feet in front of and behind roller
Type C (spot) 2 Aim 100 feet in front of and behind roller
3 Type D Balloon 1 Mount above the roller

*All fixtures shall be mounted above the roller.

Type A: Fluorescent fixture shall be heavy-duty industrial type. Each fixture shall have
a minimum output of 8,000 lumens. The fixtures shall be mounted horizontally, and be
designed for continuous row installation.

Type B: Each floodlight fixture shall have a minimum output of 18,000 lumens.
Type C: Each fixture shall have a minimum output of 19,000 lumens.

Type D: Balloon light: Each balloon light fixture shall have a minimum output of 50,000
lumens, and emit light equally in all directions.

Material Transfer Vehicle (MTV): A MTYV shall be used when placing a bituminous concrete
surface course as indicated in the contract documents. A surface course is defined as the total
thickness of the same bituminous concrete mix that extends up to and includes the final wearing
surface whether it is placed in a single or multiple lifts, and regardless of any time delays
between lifts.

The MTV must be a self-propelled vehicle specifically designed for the purpose of delivering the
bituminous concrete mixture from the delivery truck to the paver. The MTV must continuously
remix the bituminous concrete mixture throughout the placement process.

The use of a MTV will be subject to the requirements stated in Article 1.07.05- Load
Restrictions. The Engineer may limit the use of the vehicle if it is determined that the use of the
MTYV may damage highway components, utilities, or bridges. The Contractor shall submit to the
Engineer at time of pre-construction the following information:

- The make and model of the MTV to be used.

- The individual axle weights and axle spacing for each separate piece of paving
equipment (haul vehicle, MTV and paver).

- A working drawing showing the axle spacing in combination with all three pieces of
equipment that will comprise the paving echelon.
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4. Test Section: The Engineer may require the Contractor to place a test section whenever the
requirements of this specification or Section M.04 are not met.

The Contractor shall submit the quantity of mixture to be placed and the location of the test
section for review and acceptance by the Engineer. The equipment used in the construction of a
passing test section shall be used throughout production.

If a test section fails to meet specifications, the Contractor shall stop production, make necessary
adjustments to the job mix formula, plant operations, or procedures for placement and
compaction. The Contractor shall construct test sections, as allowed by the Engineer, until all
the required specifications are met. All test sections shall also be subject to removal as set forth
in Article 1.06.04.

5. Transitions for Roadway Surface: Transitions shall be formed at any point on the roadway
where the pavement surface deviates, vertically, from the uniform longitudinal profile as
specified on the plans. Whether formed by milling or by bituminous concrete mixture, all
transition lengths shall conform to the criteria below unless otherwise specified.

Permanent Transitions: A permanent transition is defined as any transition that remains as a
permanent part of the work. All permanent transitions, leading and trailing ends shall meet the
following length requirements:

a) Posted speed limit is greater than 35 MPH: 30 feet per inch of vertical change (thickness)
b) Posted speed limit is 35 MPH or less: 15 feet per inch of vertical change (thickness).
c¢) Bridge Overpass and underpass transition length will be 75 feet either

(1) Before and after the bridge expansion joint, or

(2) Before or after the parapet face of the overpass.

In areas where it is impractical to use the above described permanent transition lengths the use of
a shorter permanent transition length may be permitted when approved by the Engineer.

Temporary Transitions: A temporary transition is defined as a transition that does not remain a
permanent part of the work. All temporary transitions shall meet the following length
requirements:
a) Posted speed limit is greater than 50 MPH
(1) Leading Transitions = 15 feet per inch of vertical change (thickness)
(2) Trailing Transitions = 6 feet per inch of vertical change (thickness)
b) Posted speed limit is 40, 45, or 50 MPH
(1) Leading and Trailing = 4 feet per inch of vertical change (thickness)
c) Posted speed limit is 35 MPH or less
(1) Leading and Trailing = 3 feet per inch of vertical change (thickness)
Note: Any temporary transition to be in-place over the winter shutdown period or during
extended periods of inactivity (more than 14 calendar days) shall conform to the greater than 50
MPH requirements shown above.
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6. Spreading and Finishing of Mixture: Prior to the placement of the bituminous concrete, the
underlying base course shall be brought to the plan grade and cross section within the allowable
tolerance. Immediately before placing the mixture, the area to be surfaced shall be cleaned by
sweeping or by other means acceptable to the Engineer. The bituminous concrete mixture shall
not be placed whenever the surface is wet or frozen. The Engineer will verify the mix
temperature by means of a probe or infrared type of thermometer. A probe type thermometer,
verified by the Department on an annual basis, must be used in order to reject a load of mixture
based on temperatures outside the range stated in the placement QCP.

Placement: The bituminous concrete mixture shall be placed and compacted to provide a
smooth, dense surface with a uniform texture and no segregation at the specified thickness and
dimensions indicated in the plans and specifications.

When unforeseen weather conditions prevent further placement of the mix, the Engineer is not
obligated to accept or place the bituminous concrete mixture that is in transit from the plant.

In advance of paving, traffic control requirements shall be set up daily, maintained throughout
placement, and shall not be removed until all associated work including density testing is
completed.

The Contractor shall inspect the newly placed pavement for defects in the mixture or placement
before rolling is started. Any deviation from standard crown or section shall be immediately
remedied by placing additional mixture or removing surplus mixture. Such defects shall be
corrected to the satisfaction of the Engineer.

Where it is impractical due to physical limitations to operate the paving equipment, the Engineer
may permit the use of other methods or equipment. Where hand spreading is permitted, the
mixture shall be placed by means of suitable shovels and other tools, and in a uniformly loose
layer at a thickness that will result in a completed pavement meeting the designed grade and
elevation.

Placement Tolerances: Each lift of bituminous concrete placed at a uniform specified thickness
shall meet the following requirements for thickness and area. Any pavement exceeding these
limits shall be subject to an adjustment or removal. Lift tolerances will not relieve the
Contractor from meeting the final designed grade. Lifts of specified non-uniform thickness, i.e.
wedge or shim course, shall not be subject to thickness and area adjustments.

a) Thickness- Where the total thickness of the lift of mixture exceeds that shown on the plans
beyond the tolerances shown in Table 4.06-3, the longitudinal limits of such variation
including locations and intervals of the measurements will be documented by the
Engineer for use in calculating an adjustment in accordance with Article 4.06.04.
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TABLE 4.06-3: Thickness Tolerances

Mixture Designation Lift Tolerance
S1 +/- 34 inch
S0.25, S0.375, S0.5 +/- %4 inch

Where the thickness of the lift of mixture is less than that shown on the plans beyond the
tolerances shown in Table 4.06-3, the Contractor, with the approval of the Engineer, shall
take corrective action in accordance with this specification.

b) Area- Where the width of the lift exceeds that shown on the plans by more than the
specified thickness of each lift, the longitudinal limits of such variation including locations
and intervals of the measurements will be documented by the Engineer for use in
calculating the adjustment in Article 4.06.04.

c¢) Delivered Weight of Mixture - When the delivery ticket shows that the truck exceeds the
allowable gross weight for the vehicle type the quantity of tons representing the
overweight amount will be documented by the Engineer for use in calculating an
adjustment in accordance with Article 4.06.04.

Transverse Joints: All transverse joints shall be formed by saw-cutting a sufficient distance back
from the previous run, existing bituminous concrete pavement or bituminous concrete driveways
to expose the full thickness of the lift. A brush of tack coat shall be used on any cold joint
immediately prior to additional bituminous concrete mixture being placed.

Tack Coat Application: Immediately before application, the area to be tacked shall be cleaned
by sweeping or by other means acceptable to the Engineer. A thin uniform coating of tack coat
shall be applied to the pavement immediately before overlaying and be allowed sufficient time to
break (set) prior to any paving equipment or haul vehicles driving on it. All surfaces in contact
with the bituminous concrete that have been in place longer than 3 calendar days shall have an
application of tack coat. The tack coat shall be applied by a non-gravity pressurized spray
system that results in uniform overlapping coverage at an application rate of 0.03 to 0.05 gallons
per square yard for a non-milled surface and an application rate of 0.05 to 0.07 gallons per
square yard for a milled surface. For areas where both milled and un-milled surfaces occur, the
tack coat shall be an application rate of 0.03 to 0.05 gallons per square yard. The Engineer must
approve the equipment and the method of measurement prior to use. The material for tack coat
shall not be heated in excess of 160°F and shall not be further diluted.

Compaction: The Contractor shall compact the mixture to meet the density requirements as
stated in Article 4.06.03 and eliminate all roller marks without displacement, shoving, cracking,
or aggregate breakage.

When placing a lift with a specified thickness less than one and one-half (1 ’2) inches, or a
wedge course, the Contractor shall provide a minimum rolling pattern as determined by the
development of a compaction curve. The procedure to be used shall be documented in the
Contractor’s QCP for placement and demonstrated on the first day of placement.
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The use of the vibratory system on concrete structures is prohibited. When approved by the
Engineer, the Contractor may operate a roller using an oscillatory system at the lowest frequency
setting.

If the Engineer determines that the use of compaction equipment in the dynamic mode may
damage highway components, utilities, or adjacent property, the Contractor shall provide
alternate compaction equipment. The Engineer may allow the Contractor to operate rollers in the
dynamic mode using the oscillatory system at the lowest frequency setting.

Rollers operating in the dynamic mode shall be shut off when changing directions.

These allowances will not relieve the Contractor from meeting pavement compaction
requirements.

Surface Requirements: The pavement surface of any lift shall meet the following requirements
for smoothness and uniformity. Any irregularity of the surface exceeding these requirements
shall be corrected by the Contractor.

a) Smoothness- Each lift of the surface course shall not vary more than 7 inch from a
Contractor-supplied 10 foot straightedge. For all other lifts of bituminous concrete, the
tolerance shall be 34 inch. Such tolerance will apply to all paved areas.

b) Uniformity- The paved surface of the mat and joints shall not exhibit segregation, rutting,
cracking, disintegration, flushing or vary in composition as determined by the Engineer.

7. Longitudinal Joint Construction Methods: The Contractor shall use Method I- Notched
Wedge Joint (see Figure 4.06-1) when constructing longitudinal joints where lift thicknesses are
between 1% and 3 inches, except for SImixes. Method II Butt Joint (see Figure 4.06-2) shall be
used for lifts less than 172 inches or greater than 3 inches, and S1mixes. During placement of
multiple lifts of bituminous concrete, the longitudinal joint shall be constructed in such a manner
that it is located at least 6 inches from the joint in the lift immediately below. The joint in the
final lift shall be at the centerline or at lane lines. Each longitudinal joint shall maintain a
consistent offset from the centerline of the roadway along its entire length. The difference in
elevation between the two faces of any completed longitudinal joint shall not exceed "4 of an
inch in any location.
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Method | - Notched Wedge Joint:

Hot side Cold Side T

Lift
To
Bottom -9 Thickness
Vertical NOtCh \/el;t/lga—lzjgt(:h %1 1/2” _ 3”
Tack coat 2o

l

8” —12” Taper

FIGURE 4.06-1: Notched Wedge Joint

A notched wedge joint shall be constructed as shown in Figure 4.06-1 using a device that is
attached to the paver screed and is capable of independently adjusting the top and bottom vertical
notches. The device shall have an integrated vibratory system.

The taper portion of the wedge joint must be placed over the longitudinal joint in the lift
immediately below. The top vertical notch must be located at the centerline or lane line in the
final lift. The requirement for paving full width “curb to curb” as described in Method II may be
waived if addressed in the QC plan and approved by the Engineer.

The taper portion of the wedge joint shall be evenly compacted using equipment other than the
paver or notch wedge joint device.

The taper portion of the wedge joint shall not be exposed to traffic for more than 5 calendar days.

The pavement surface under the wedge joint must have an application of tack coat material.
Prior to placing the completing pass (hot side), an application of tack coat must be applied to the
exposed surface of the tapered section; regardless of time elapsed between paver passes. The in-
place time allowance described in Sub article 4.06.03-7 does not apply to joint construction.

Any exposed wedge joint must be located to allow for the free draining of water from the road
surface.

The Engineer reserves the right to define the paving limits when using a wedge joint that will be
exposed to traffic.

If Method I, Notched Wedge Joint cannot be used on lifts between 1.5 and 3 inches, Method III
Butt Joint may be substituted according to the requirements below for “Method III — Butt Joint
with Hot Pour Rubberized Asphalt Treatment.”
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Method Il - Butt Joint:

Lift Thickness
Joint—» Less than 1 '4”
Hot side Cold Side % Greater than 3

FIGURE 4.06-2: Butt Joint

When adjoining passes are placed, the Contractor shall utilize equipment that creates a near
vertical edge (refer to Figure 4.06-2). The completing pass (hot side) shall have sufficient
mixture so that the compacted thickness is not less than the previous pass (cold side). The end
gate on the paver should be set so there is an overlap onto the cold side of the joint.

The Contractor shall not allow any butt joint to be incomplete at the end of a work shift unless
otherwise allowed by the Engineer. When using this method, the Contractor is not allowed to
leave a vertical edge exposed at the end of a work shift and must complete paving of the roadway
full width “curb to curb.”

Method I11- Butt Joint with Hot Poured Rubberized Asphalt Treatment: If Method I
Wedge Joint cannot be used due to physical constraints in certain limited locations; the
contractor may submit a request in writing for approval by the Engineer, to utilize Method III
Butt Joint as a substitution in those locations. There shall be no additional measurement or
payment made when the Method III Butt Joint is substituted for the Method I Notched Wedge
Joint. When required by the contract or approved by the Engineer, Method III (see Figure 4.06-
3) shall be used.

Hot poured rubberized
8 asphalt treatment
Hot side Cold Side %

FIGURE 4.06-3: Butt Joint with Hot Poured Rubberized Asphalt Treatment

All of the requirements of Method II must be met with Method III. In addition, the longitudinal

vertical edge must be treated with a rubberized joint seal material meeting the requirements of
ASTM D 6690, Type 2. The joint sealant shall be placed on the face of the “cold side” of the
butt joint as shown above prior to placing the “hot side” of the butt joint. The joint seal material
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shall be applied in accordance with the manufacturer’s recommendation so as to provide a
uniform coverage and avoid excess bleeding onto the newly placed pavement.

8. Contractor Quality Control (QC) Requirements:

The Contractor shall be responsible for maintaining adequate quality control procedures
throughout the production and placement operations. Therefore, the Contractor must ensure that
the materials, mixture and work provided by Subcontractors, Suppliers and Producers also meet
contract specification requirements.

This effort must be documented in Quality Control Plans and address the actions, inspection, or
sampling and testing necessary to keep the production and placement operations in control, to
determine when an operation has gone out of control and to respond to correct the situation in a
timely fashion.

The Standard QCP for production shall consist of the quality control program specific to the
production facility.

There are three components to the QCP for placement: a Standard QCP, a Project Summary
Sheet that details project specific information, and if applicable a separate Extended Season
Paving Plan as required in Section 9 “Temperature and Seasonal Requirements”.

The Standard QCP for both production and placement shall be submitted to the Department for
approval each calendar year and.at a minimum of 30 days prior to production or placement.

Production or placement shall not occur until all QCP components have been approved by the
Engineer.

Each QCP shall include the name and qualifications of a Quality Control Manager (QCM). The
QCM shall be responsible for the administration of the QCP, and any modifications that may
become necessary. The QCM shall have the ability to direct all Contractor personnel on the
project during paving operations. All Contractor sampling, inspection and test reports shall be
reviewed and signed by the QCM prior to submittal to the Engineer. The QCPs shall also
include the name and qualifications of any outside testing laboratory performing any QC
functions on behalf of the Contractor.

Approval of the QCP does not relieve the Contractor of its responsibility to comply with the
project specifications. The Contractor may modify the QCPs as work progresses and must
document the changes in writing prior to resuming operations. These changes include but are not
limited to changes in quality control procedures or personnel. The Department reserves the right
to deny significant changes to the QCPs.

QCP for Production: Refer to Section M.04.03-1.
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QCP for Placement: The Standard QCP, Project Summary Sheet, and Extended Season Paving
Plan shall conform to the format provided by the Engineer. The format is available at
http:/ /www.ct.gov/dot/lib/dot/documents/dconstruction/pat/qcp_outline_hma_plac

ement.pdf.

The Contractor shall perform all quality control sampling and testing, provide inspection, and
exercise management control to ensure that bituminous concrete placement conforms to the
requirements as outlined in its QCP during all phases of the work. The Contractor shall
document these activities for each day of placement.

The Contractor shall submit complete field density testing and inspection records to the Engineer
within 48 hours in a manner acceptable to the Engineer.

The Contractor may obtain one (1) mat core and one (1) joint core per day for process control,
provided this process is detailed in the QCP. The results of these process control cores shall not
be used to dispute the Department determinations from the acceptance cores. The Contractor
shall submit the location of each process control core to the Engineer for approval prior to taking
the core. The core holes shall be filled to the same requirements described in Sub article
4.06.03-10.

9. Temperature and Seasonal Requirements: Paving, including placement of temporary
pavements, shall be divided into two seasons, “In-Season” and “Extended-Season”. In-Season
paving occurs from May 1 — October 14, and Extended Season paving occurs from October 15-
April 30. The following requirements shall apply unless otherwise authorized or directed by the
Engineer:
e Bituminous concrete mixes shall not be placed when the air or sub base temperature is
below 40°F regardless of the season.
e Should paving operations be scheduled during the Extended Season, the Contractor must
submit an Extended Season Paving Plan for the project that addresses minimum delivered
mix temperature considering WMA, PMA or other additives, maximum paver speed,
enhanced rolling patterns and the method to balance mixture delivery and placement
operations. Paving during Extended Season shall not commence until the Engineer has
approved the plan.

10. Density Testing of Bituminous Concrete Utilizing Core Samples: This procedure
describes the frequency and the method the Contractor shall use to obtain pavement cores for
acceptance from the project.

Coring shall be performed on each lift specified to a thickness of one and one-half (1 %) inches
or more. All material placed in a lift shall be compacted to the degree specified in Tables 4.06-9
and 4.06-10. The density of each core will be determined using the production lot’s average
maximum theoretical specific gravity (Gmm) established during the testing of the parent material
at the plant. When there was no testing of the parent material or any Gmm exceeds the specified
tolerances in the Department’s current QA Program for Materials, the Engineer will determine
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the maximum theoretical density value to be used for density calculations. Bituminous concrete
HMA S1 mixes are excluded from the longitudinal joint density requirements.

The Contractor shall extract cores (4 or 6 inch diameter for S0.25, S0.375 and S0.5 mixes, 6 inch
diameter for S1.0 mixtures -wet sawed) from sampling locations determined by the Engineer.
The Engineer must witness the extraction and labeling of cores, as well as the filling of the core
holes. The cores shall be labeled by the Contractor with the project number, lot number, and
sub-lot number on the top surface of the core. When labeling the core lot number, include
whether the core is from a mat lot or joint lot by using an “M” for a mat core and “J” for a joint
core. For example, a core from the first sub-lot of the first mat lot shall be labeled with “Lot M1
—17. The first number refers to the lot and the second number refers to the sub-lot. Refer to
Figure 4.06-4. The side of the cores shall be labeled with the core lot number and date placed.
The project inspector shall fill out a MAT-109 containing the same information to accompany
the cores. The Contractor shall deliver the cores and MAT-109 to the Department’s Central
Testing Lab in a safe manner to ensure no damage occurs to the cores. The Contractor shall use
a container approved by the Engineer. In general the container shall consist of an attached lid
container made out of plastic capable of being locked shut and tamper proof. The Contractor
shall use foam, bubble wrap, or another suitable material to prevent the cores from being
damaged during transportation. Once the cores and MAT-109 are in the container the Engineer
will secure the lid using a security seal. The security seal’s identification number must be
documented on the MAT-109. The Central Lab will break the security seal and take possession

of the cores upon receipt.

Lot (Morl) #

NS

FIGURE 4.06-4: Labeling of Cores

Project # > 85219

> Lot M1 - 1

Frequency of sampling is in accordance with the following tables:

TABLE 4.06-4: Testing Requirement for Bridge Density Lot

Length of Each MAT - JOINT -
Structure (Feet) No. of Cores No. of cores
<500’ See Table 4.06-5(A or B) See Table 4.06-5(A or B)
501° — 1500 3 3
1501° —2500° 4 4
2501’ and greater 5 5
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All material placed on structures less than or equal to 500 feet in length shall be included as part
of a standard lot as follows:

TABLE 4.06-5A: Testing requirement for Density Lots > 500 Tons

. Target Lot
Lot Type No. of Mat Cores No. of Joint Cores Size (Tons)
Lot Without Bridge"” 4 4 2000
1 per structure 1 per structure
Lot With 4 plus (<300 (<300
Bridge(s)(l)(z) 2 per structure 4 plus 2 per structure 2000
(301’ — 500”) (301’ — 500”)

TABLE 4.06-5B: Testing requirement for Density Lots < 500 Tons

Lot Type No. of Mat Cores No. of Joint Cores Lot Size
(Tons)

Lot Without Bridge(l) 3 3 1 per lif

Lot With 3 X ertin

Bridge(s)""?

Notes:

D The number of “Required Paver Passes for Full Width” shall be used to determine the sub-lot sizes within the lot.
The number of paver passes for full width is determined by the contractor.

@ If a non-bridge mat or joint core location randomly falls on a structure, the core is to be obtained on the structure
in addition to the core(s) required on the structure.

A density lot will be complete when the full designed paving width of the established lot length
has been completed and shall include all longitudinal joints that exist between the curb lines
regardless of date(s) paved. Quantity of material placed on structures less than or equal to 500
feet long is inclusive of the standard lot. Prior to paving, the total length of the project to be
paved shall be split up into lots that contain approximately 2000 tons each. Areas such as
highway ramps may be combined to create one lot. In general, combined areas should be set up
to target a 2000 ton lot size. One adjustment will apply for each lot. The tons shall be
determined using the yield calculation in Article 4.06.04. The last lot shall be the difference
between the total payable tons for the project and the sum of the previous lots.

After the compaction process has been completed, the material shall be allowed to cool
sufficiently to allow the cutting and removal of the core without damage. The Contractor shall

core to a depth that allows extraction so that the uppermost layer being tested for density will not
be affected.

A mat core shall not be taken any closer than one foot from the edge of a paver pass. If a
random number locates a core less than one foot from any edge, locate the core so that the
sample is one foot from the edge.

Method I, Notched Wedge Joint cores shall be taken so that the center of the core is 5 inches
from the visible joint on the hot mat side. Refer to Figure 4.06-5.
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|57 from Visible JointJ
l Vl
Hot side -
Bottom

Vertical Notch

Cold Side T

CoL
Vertical Notch ¢ Thickness
1/279 _ 1,, 1 1/2 _ 3

l

87 —12” Taper
FIGURE 4.06-5: Notched Wedge Joint Cores

When Method III Butt Joint is utilized, cores shall be taken from the hot side so the edge of the
core is within 1 inch of the longitudinal joint.

All cores must be cut within 5 calendar days of placement. Any core that is damaged or
obviously defective while being obtained will be replaced with a new core from a location within
2 feet measured in a longitudinal direction.

Each core hole shall be filled within four hours upon core extraction. Prior to being filled, the
hole shall be prepared by removing any free water and applying tack coat using a brush or other
means to uniformly cover the cut surface. The core hole shall be filled using a bituminous
concrete mixture at a minimum temperature of 240°F containing the same or smaller nominal
maximum aggregate size and compacted with a hand compactor or other mechanical means to
the maximum compaction possible. The bituminous concrete fill shall be compacted to % inch
above the finished pavement.

11. Acceptance Inspection, Sampling and Testing: Inspection, sampling, and testing to be
used by the Engineer shall be performed at the minimum frequency specified in Section M.04
and stated herein.

Sampling for acceptance shall be established using ASTM D 3665, or a statistically based
procedure of random sampling approved by the Engineer.

Plant Material Acceptance: The Contractor shall provide the required acceptance sampling,
testing and inspection during all phases of the work in accordance with Section M.04. The
Department will perform verification testing on the Contractor’s acceptance test results. Should
binder content, theoretical maximum density (Gmm), or air void results exceed the specified
tolerances in the Department’s current QA Program for Materials, Acceptance and Assurance
Testing Policies and Procedures, the Department will investigate to determine an assignable
cause. Contractor test results for a subject lot or sub lot may be replaced with the Department’s
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results for the purpose of assessing adjustments. The verification procedure is included in the
Department’s current QA Program for Materials.

Density Acceptance: The Engineer will perform all acceptance testing on the cores in
accordance with AASHTO T 331.

12. Density Dispute Resolution Process: The Contractor and Engineer will work in partnership
to avoid potential conflicts and to resolve any differences that may arise during quality control or
acceptance testing for density. Both parties will review their sampling and testing procedures
and results and share their findings. If the Contractor disputes the Engineer’s test results, the
Contractor must submit in writing a request to initiate the Dispute Resolution Process within 7
calendar days of the notification of the test results. No request for dispute resolution will be
allowed unless the Contractor provides quality control results within the timeframe described in
Sub article 4.06.03-9 supporting its position. No request for Dispute Resolution will be allowed
for a Density Lot in which any core was not taken within the required 5 calendar days of
placement. Should the dispute not be resolved through evaluation of existing testing data or
procedures, the Engineer may authorize the Contractor to obtain a new set of core samples per
disputed lot. The core samples must be extracted no later than 14 calendar days from the date of
Engineer’s authorization.

The number and type (mat, joint, or structure) of the cores taken for dispute resolution must
reflect the number and type of the cores taken for acceptance. The location of each core shall be
randomly located within the respective original sub lot. All such core samples shall be extracted
and filled using the procedure outlined in Article 4.06.03. The results from the dispute resolution
cores shall be added to the results from the acceptance cores and averaged for determining the
final in-place density value.

13. Corrective Work Procedures: Any portion of the completed pavement that does not meet
the requirements of the specification shall be corrected at the expense of the Contractor. Any
corrective courses placed as the final wearing surface shall match the specified lift thickness after
compaction.

If pavement placed by the Contractor does not meet the specifications, and the Engineer requires
its replacement or correction, the Contractor shall:

a) Propose a corrective procedure to the Engineer for review and approval prior to any
corrective work commencing. The proposal shall include:
- Limits of pavement to be replaced or corrected, indicating stationing or other
landmarks that are readily distinguishable.
- Proposed work schedule.
- Construction method and sequence of operations.
- Methods of maintenance and protection of traffic.
- Material sources.
- Names and telephone numbers of supervising personnel.
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b) Perform all corrective work in accordance with the Contract and the approved corrective
procedure.

14. Protection of the Work: The Contractor shall protect all sections of the newly finished
pavement from damage that may occur as a result of the Contractor’s operations for the duration
of the Project. Prior to the Engineer’s authorization to open the pavement to traffic, the
Contractor is responsible to protect the pavement from damage.

15. Cut Bituminous Concrete Pavement: Work under this item shall consist of making a
straight-line cut in the bituminous concrete pavement to the lines delineated on the plans or as
directed by the Engineer. The cut shall provide a straight, clean, vertical face with no cracking,
tearing or breakage along the cut edge.

4.06.04—Method of Measurement:
1. HMA S* or PMA S*: The quantity of bituminous concrete measured for payment will be
determined by the documented net weight in tons accepted by the Engineer in accordance with

this specification and Section M.04.

2. Adjustments: Adjustments may be applied to bituminous concrete quantities and will be
measured for payment using the following formulas:

Yield Factor for Adjustment Calculation = 0.0575 Tons/SY/inch

Actual Area = [(Measured Length (ft)) x (Avg. of width measurements (ft))]

Actual Thickness (t) = Total tons delivered / [Actual Area (SY) x 0.0575 Tons/SY/inch]
a) Area: Ifthe average width exceeds the allowable tolerance, an adjustment will be made

using the following formula. The tolerance for width is equal to the specified thickness

(in.) of the lift being placed.

Tons Adjusted for Area (Ta) = [(L x Waq;)/9] x (t) x 0.0575 Tons/SY/inch = (-) Tons

Where: L = Length (ft)
(t) = Actual thickness (inches)
W.gj= (Designed width (ft) + tolerance /12) - Measured Width)

b) Thickness: Ifthe actual thickness is less than the allowable tolerance, the Contractor

shall submit a repair procedure to the Engineer for approval. If the actual thickness

exceeds the allowable tolerance, an adjustment will be made using the following formula:

Tons Adjusted for Thickness (Tt) = A X tagj x 0.0575 = (-) Tons
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Where: A = Area = {[L x (Designed width + tolerance (lift thickness)/12)]/ 9}
tagj = Adjusted thickness = [(Dt + tolerance) - Actual thickness]
Dt = Designed thickness (inches)

c) Weight: If the quantity of bituminous concrete representing the mixture delivered to the
project is in excess of the allowable gross vehicle weight (GVW) for each vehicle, an
adjustment will be made using the following formula:

Tons Adjusted for Weight (Tw) = GVW — DGW= (-) Tons

Where: DGW = Delivered gross weight as shown on the delivery ticket or
measured on a certified scale.

d) Mixture Adjustment: The quantity of bituminous concrete representing the production
lot will be adjusted based on test results and values listed in Tables 4.06-6 and 4.06-7 , .
The Department’s Division of Material Testing will calculate the daily adjustment value
for TSD~

The adjustment values in Table 4.06-6 and 4.06-7 shall be calculated for each sub lot
based on the Air Void and Liquid Binder Content test results for that sub lot. The total
adjustment for each day’s production (lot) will be computed using tables and the
following formulas:

Tons Adjusted for Superpave Design (Tsp) = [(AdjAV, + AdjPBy) / 100] X Tons

Percent Adjustment for Air Voids = AdjAV,=[AdjAV| + AdjAV, + AdjAV;+ ... +
AdjAV,)] /n

Where: AdjAV,= Total percent air void adjustment value for the lot
AdjAV; = Adjustment value from Table 4.06-7 resulting from each sub
lot or the average of the adjustment values resulting from multiple tests
within a sub lot, as approved by the Engineer.
n = number of sub lots based on Table M.04.03-1

TABLE 4.06-6: Adjustment Values for Air Voids

Adjustment Value S0.25, S0.375, S0.5, S1
(AdjAV)) (%) Air Voids (AV)
+2.5 38-4.2
+3.125*%(AV-3) 3.0-3.7
-3.125*(AV-5) 43-5.0
20%(AV-3) 23-29
-20*%(AV-5) 51-5.7
-20.0 <22 or >58
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Positive air void adjustment values will not be calculated for any test that fails to
meet gradation or binder content tolerances of the JMF in Table M.04.03— 5.

Percent Adjustment for Liquid Binder = AdjPB; = [(AdjPB; + AdjPB, + AdjPB; + ...

+ AdjPB,)] / n

Where: AdjPB= Total percent liquid binder adjustment value for the lot
AdjPB; = Adjustment value from Table 4.06-7 resulting from each sub lot
n = number of binder tests in a production lot

TABLE 4.06-7: Adjustment VValues for Binder Content

Adjustment Value
(AdjAVi) (%)

S0.25, S0.375, S0.5, S1
Pb (refer to Table M.04.02-5)

0.0

Equal to or above the min. liquid content

- 10.0

Below the min. liquid content

e) Density Adjustment: The quantity of bituminous concrete measured for payment in a lift
of pavement specified to be 1% inches or greater may be adjusted for density. Separate
density adjustments will be made for each lot and will not be combined to establish one
density adjustment. If either the Mat or Joint adjustment value is “remove and replace”,
the density lot shall be removed and replaced (curb to curb).

No positive adjustment will be applied to a Density Lot in which any core was not taken
within the required 5 calendar days of placement.

Tons Adjusted for Density (Tp) = [{(PAym x .50) + (PA; x .50)} / 100] X Density Lot

Tons

Where: Tp = Total tons adjusted for density for each lot
PAy = Mat density percent adjustment from Table 4.06-9
PA; = Joint density percent adjustment from Table 4.06-10

TABLE 4.06-9: Adjustment Values for Pavement Mat density

Average Core Resylt Percent Adjustment (Bridge and Non-Bridge) ()¢
Percent Mat Density

97.1-100 -1.667*(ACRPD-98.5)

94.5-97.0 +2.5

93.5-944 +2.5*(ACRPD-93.5)

92.0-934 0

90.0 —91.9 -5%(92-ACRPD)

88.0—89.9 -10*(91-ACRPD)

87.0-87.9 -30

86.9 or less Remove and Replace (curb to curb)
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TABLE 4.06-10: Adjustment Values for Pavement Joint Density

Average Core Result b ) ) ) 0Q)
Percent Joint Density ercent Adjustment (Bridge and Non-Bridge)

97.1 —100 -1.667*(ACRPD-98.5)

93.5-97.0 +2.5

92.0-93.4 +1.667*(ACRPD-92)

91.0-91.9 0

89.0 —90.9 -7.5%(91-ACRPD)

88.0 — 88.9 -15%(90-ACRPD)

87.0-87.9 -30

86.9 or less Remove and Replace (curb to curb)

) ACRPD = Average Core Result Percent Density
@ All Percent Adjustments to be rounded to the second decimal place. For example, 1.667 is to be rounded to 1.67.

3. Transitions for Roadway Surface: The installation of permanent transitions shall be
measured under the appropriate item used in the formation of the transition.

The quantity of material used for the installation of temporary transitions shall be measured for
payment under the appropriate item used in the formation of the transition. The installation and
removal of a bond breaker, and the removal and disposal of any temporary transition formed by
milling or with bituminous concrete pavement is not measured for payment.

4. Cut Bituminous Concrete Pavement: The quantity of bituminous concrete pavement cut
will be measured in accordance with Article 2.02.04.

5. Material for Tack Coat: The quantity of tack coat will be measured for payment by the
number of gallons furnished and applied on the Project and approved by the Engineer. No tack
coat material shall be included that is placed in excess of the tolerance described in Article
4.06.03.

Method of Measurement:

a. Container Method- Material furnished in a container will be measured to the nearest 2
gallon. The volume will be determined by either measuring the volume in the original
container by a method approved by the Engineer or using a separate graduated container
capable of measuring the volume to the nearest '42 gallon. The container in which the
material is furnished must include the description of material, including lot number or
batch number and manufacturer or product source.

b. Truck Method- The Engineer will establish a weight per gallon of the tack coat based on
the density at 60°F for the material furnished. The number of gallons furnished will be
determined by weighing the material on scales furnished by and at the expense of the
Contractor, or from the automated metering system on the delivery vehicle.
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6. Material Transfer Vehicle (MTV): The furnishing and use of a MTV will be measured
separately for payment based on the actual number of surface course tons delivered to a paver
using the MTV.

4.06.05—Basis of Payment:

1. HMA S* or PMA S*: The furnishing and placing of bituminous concrete will be paid for at
the Contract unit price per ton for “HMA S*” or “PMA S*”.

- All costs associated with providing illumination of the work area are included in the general
cost of the work.

- All costs associated with cleaning the surface to be paved, including mechanical sweeping, are
included in the general cost of the work. All costs associated with constructing longitudinal
joints are included in the general cost of the work.

- All costs associated with obtaining cores for acceptance testing and dispute resolution are
included in the general cost of the work.

2. Bituminous Concrete Adjustment Costs: The adjustment will be calculated using the
formulas shown below if all of the measured adjustments in Article 4.06.04 are not equal to zero.
A positive or negative adjustment will be applied to monies due the Contractor.

Production Lot: [T++ Ta+ Tw + (Twmp or Tsp)] X Unit Price = Est. (P)
Density Lot: Tp X Unit Price = Est. (D)

Where: Unit Price = Contract unit price per ton per type of mixture
Ty = Total tons of each adjustment calculated in Article 4.06.04

Est. () = Pay Unit represented in dollars representing incentive or
disincentive.

The Bituminous Concrete Adjustment Cost item if included in the bid proposal or
estimate is not to be altered in any manner by the Contractor. If the Contractor should
alter the amount shown, the altered figure will be disregarded and the original estimated
cost will be used for the Contract.

3. Transitions for Roadway Surface: The installation of permanent transitions shall be paid
under the appropriate item used in the formation of the transition. The quantity of material used
for the installation of temporary transitions shall be paid under the appropriate pay item used in
the formation of the transition. The installation and removal of a bond breaker, and the removal
and disposal of any temporary transition formed by milling or with bituminous concrete
pavement is included in the general cost of the work.

4. The cutting of bituminous concrete pavement will be paid in accordance with Article 2.02.05.
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5. Material for tack coat will be paid for at the Contract unit price per gallon for "Material for
Tack Coat".

6. The Material Transfer Vehicle (MTV) will be paid at the Contract unit price per ton for a
"Material Transfer Vehicle”.

Pay Item* Pay Unit*
HMA S* ton
PMA S* ton
Bituminous Concrete Adjustment Cost est.
Material for Tack Coat gal.
Material Transfer Vehicle ton

*For contracts administered by the State of Connecticut, Department of Administrative Services,
the pay items and pay units are as shown in contract award price schedule.
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SECTION M.04 - BITUMINOUS CONCRETE
Section M.04 is being deleted in its entirety and replaced with the following:

M.04.01—Bituminous Concrete Materials and Facilities
M.04.02—Mix Design and Job Mix Formula (JMF)
M.04.03—Production Requirements

M.04.01—Bituminous Concrete Materials and Facilities: Each source of material, and
facility or plant used to produce and test bituminous concrete must be qualified on an annual
basis by the Engineer. Test Procedures and Specifications referenced herein are in accordance
with the latest AASHTO and ASTM Standard Test Procedures and Specifications. Such
references when noted with an (M) have been modified by the Engineer and are detailed in Table
M.04.03-7.

The Contractor shall submit to the Engineer all sources of coarse aggregate, fine aggregate,
mineral filler, PG binder, and if applicable any additives such as but not limited to anti-strip,
warm mix, and polymer modifiers. The Contractor shall submit a Safety Data Sheet (SDS) for
each grade of binder, and additive to be used on the Project. The Contractor shall not change any
material sources without prior approval of the Engineer.

An adequate quantity of each size aggregate, mineral filler, bitumen, and additives, shall be
maintained at the bituminous concrete plant site at all times while the plant is in operation to
ensure that the plant can consistently produce bituminous concrete mixtures that meet the job
mix formula (JMF) as specified in Article M.04.02. The quantity of such material shall be
reviewed by the Engineer on an individual plant basis and is dependent upon the plant's daily
production capacity. A total quantity of any material on site that amounts to less than one day’s
production capacity may be cause for the job mix formula to be rejected.

1. Coarse Aggregate:
a. Requirements: The coarse aggregate shall consist of clean, hard, tough, durable
fragments of crushed stone or crushed gravel of uniform quality. Aggregates from
multiple sources of supply must not be mixed or stored in the same stockpile.

b. Basis of Approval: The request for approval of the source of supply shall include a
washed sieve analysis in accordance with AASHTO T 27. The Gsa, Gsb, and Pw, shall
be determined in accordance with AASHTO T 85. The coarse aggregate must not
contain more than 1% crusher dust, sand, soft disintegrated pieces, mud, dirt, organic and
other injurious materials. When tested for abrasion using AASHTO T 96, the aggregate
loss must not exceed 40%. When tested for soundness using AASHTO T 104 with a
magnesium sulfate solution, the coarse aggregate must not have a loss exceeding 10% at
the end of 5 cycles.

For all bituminous mixtures, materials shall also meet the coarse aggregate angularity
criteria as specified in Tables M.04.02-2 thru M.04.02-4 for blended aggregates retained

PROJECT NO. 0059-0263 47 GENERAL



Rev. Date 1/28/2015
English

on the #4 sieve when tested according to ASTM D 5821. The amount of aggregate
particles of the coarse aggregate blend retained on the #4 sieve that are flat and elongated
shall be determined in accordance with ASTM D 4791 and shall not exceed 10% by
weight when tested to a 5:1 ratio, as shown in Tables M.04.02-2 thru M.04.02-4.

2. Fine Aggregate:
a. Requirements: The fine aggregate from each source quarry/pit deposit shall consist of

clean, hard, tough, rough-surfaced and angular grains of natural sand; manufactured sand
prepared from washed stone screenings; stone screenings, slag or gravel; or combinations
thereof, after mechanical screening or manufactured by a process approved by the
Engineer. The Contractor is prohibited from mixing two or more sources of fine
aggregate on the ground for the purpose of feeding into a plant.

All fine aggregate shall meet the listed criteria shown in items #1 thru #7 of Table
M.04.01-1. Table M.04.01-1 indicates the quality tests and criteria required for all fine
aggregate sources. Individually approved sources of supply shall not be mixed or stored
in the same stockpile. The fine aggregates must be free from injurious amounts of clay,
loam, and other deleterious materials.

For Superpave mixtures, in addition to the above requirements, the fine aggregate
angularity shall be determined by testing the materials passing the #8 sieve in accordance
with AASHTO T 304, Method A. Qualification shall be based on the criteria listed in
Tables M.04.02-2 thru M.04.02-4. The fine aggregate shall also be tested for clay
content as a percentage contained in materials finer than the #8 sieve in accordance with
AASHTO T 176.

TABLE M.04.01-1: Fine Aggregate Criteria by Pit/Quarry Source
Item | Title AASHTO | Criteria
Protocol(s)
1 Grading T27&T11 | 100% Passing 3/8 inch 95% Passing the #4 min.
2 Absorption T84 3% maximum
3 Plasticity limits T90 0 or not detectable
4 L.A. Wear T 96 50% maximum(fine agg. particle size # 8 and above)
5 Soundness by T 104 20% maximum @ 5 cycles
Magnesium Sulfate
6 Clay Lumps and Friable | T 112 3% maximum
Particles
7 Deleterious Material As determined | Organic or inorganic calcite, hematite, shale, clay or clay
by the lumps, friable materials, coal-lignite, shells, loam, mica,
Engineer clinkers, or organic matter (wood, etc).
-Shall not contain more than 3% by mass of any individual
listed constituent and not more than 5% by mass in total of
all listed constituents.
8 Petrographic Analysis | ASTM Terms defined in Section M.04.01-2c.
C 295
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b. Basis of Approval: A Quality Control Plan for Fine Aggregate (QCPFA) provided by
the Contractor shall be submitted for review and approval for each new source documenting
how conformance to Items 1 through 7 as shown in Table M.04.01-1 is monitored. The
QCPFA must be resubmitted any time the process, location or manner of how the fine
aggregate (FA) is manufactured changes, or as requested by the Engineer. The QCPFA
must include the locations and manufacturing processing methods. The QCPFA for any
source may be suspended by the Engineer due to the production of inconsistent material.

The Contractor shall submit all test results to the Engineer for review. The Contractor
shall also include a washed sieve analysis in accordance with AASHTO T 27/T 11. Any
fine aggregate component or final combined product shall have 100% passing the 3/8
inch sieve and a minimum of 95% passing the # 4. The Gsa, Gsb, and Pw, shall be
determined in accordance with AASHTO T 84.

The Contractor will be notified by the Engineer if any qualified source of supply fails any
portion of Table M.04.01-1. One retest will be allowed for the Contractor to make
corrections and/or changes to the process. If, upon retest, the material does not meet the
requirements of items 1-7, additional testing will be required in accordance with item 8.

The Contractor may provide a Petrographic analysis of the material performed by a third
party acceptable to the Engineer at its’ own expense. The Contractor shall submit the
results of the analysis with recommended changes to the manufacturing process to the
Engineer. The Contractor shall submit fine aggregate samples for testing by the Engineer
after the recommended changes have been made.

The Contractor may request the use of such fine aggregate on select project(s) for certain
applications of bituminous concrete pavement. Such material will be monitored for a
period no less than 48 months, at no cost to the State. Terms of any evaluation and
suitable application will be determined by the Engineer.

3. Mineral Filler:

a. Requirements: Mineral filler shall consist of finely divided mineral matter such as rock
dust, including limestone dust, slag dust, hydrated lime, hydraulic cement, or other
accepted mineral matter. At the time of use it shall be freely flowing and devoid of
agglomerations. Mineral filler shall be introduced and controlled at all times during
production in a manner acceptable to the Engineer.

b. Basis of Approval: The request for approval of the source of supply shall include the
location, manufacturing process, handling and storage methods for the material. Mineral
filler shall conform to the requirements of AASHTO M 17.
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4. Performance Graded Asphalt Binder:

a. General:

iv.

Liquid PG binders shall be uniformly mixed and blended and be free of contaminants
such as fuel oils and other solvents. Binders shall be properly heated and stored to
prevent damage or separation.

i. The blending at mixing plants of PG binder from different suppliers is strictly

prohibited. Contractors who blend PG binders will be classified as a supplier and will
be required to certify the binder in accordance with AASHTO R 26(M). The binder
shall meet the requirements of AASHTO M 332 and shall be graded or verified in
accordance with AASHTO R 29. The Contractor shall submit a Certified Test Report
and bill of lading representing each delivery in accordance with AASHTO R 26(M).
The Certified Test Report must also indicate the binder specific gravity at 77°F;
rotational viscosity at 275°F and 329°F and the mixing and compaction viscosity-
temperature chart for each shipment.

.The Contractor shall submit the name(s) of personnel responsible for receipt,

inspection, and record keeping of PG binder materials. Contractor plant personnel
shall document specific storage tank(s) where binder will be transferred and stored
until used, and provide binder samples to the Engineer upon request. The person(s)
shall assure that each shipment (tanker truck) is accompanied by a statement certifying
that the transport vehicle was inspected before loading and was found acceptable for
the material shipped and that the binder will be free of contamination from any
residual material, along with two (2) copies of the bill of lading.

Basis of Approval: The request for approval of the source of supply shall list the
location where the material will be manufactured, and the handling and storage
methods, along with necessary certification in accordance with AASHTO R 26(M).
Only suppliers/refineries that have an approved “Quality Control Plan for Performance
Graded Binders” formatted in accordance with AASHTO R 26(M) will be allowed to
supply PG binders to Department projects.

b. Neat Performance Grade (PG) Binder:

C.

PG binder shall be classified by the supplier as a “Neat” binder for each lot and be so
labeled on each bill of lading. Neat PG binders shall be free from modification with:
fillers, extenders, reinforcing agents, adhesion promoters, thermoplastic polymers,
acid modification and other additives such as re-refined motor oil, and shall indicate
such information on each bill of lading and certified test report.

The asphalt binder shall be PG 64S-22.

Modified Performance Grade (PG) Binder:

Unless otherwise noted, the asphalt binder shall be Performance Grade PG 64E-22
asphalt modified solely with a Styrene-Butadiene-Styrene (SBS) polymer. The
polymer modifier shall be added at either the refinery or terminal and delivered to the
bituminous concrete production facility as homogenous blend. The stability of the
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modified binder shall be verified in accordance with ASTM D7173 using the
Dynamic Shear Rheometer (DSR). The DSR G*/sin(d) results from the top and
bottom sections of the ASTM D7173 test shall not differ by more than 10%. The
results of ASTM D7173 shall be included on the Certified Test Report. The binder
shall meet the requirements of AASHTO M 332 (including Appendix X1) and
AASHTO R 29.

d. Warm Mix Additive or Technology:

The warm mix additive or technology must be listed on the NEAUPG Qualified
Warm Mix Asphalt (WMA) Technologies List at the time of bid, which may be
accessed online at http://www.neaupg.uconn.edu/wma_info.html.

. The warm mix additive shall be blended with the asphalt binder in accordance with

the manufacturer’s recommendations.

The blended binder shall meet the requirements of AASHTO M 332 and shall be
graded or verified in accordance with AASHTO R 29 for the specified binder grade.
The Contractor shall submit a Certified Test Report showing the results of the testing
demonstrating the binder grade. In addition, it must include the grade of the virgin
binder, the brand name of the warm mix additive, the manufacturer’s suggested rate
for the WMA additive, the water injection rate (when applicable) and the WMA
Technology manufacturer’s recommended mixing and compaction temperature
ranges.

5. Emulsified Asphalts:

a. General:

Emulsified asphalts shall be homogeneous and be free of contaminants such as fuel
oils and other solvents. Emulsions shall be properly stored to prevent damage or
separation.

The blending at mixing plants of emulsified asphalts from different suppliers is
strictly prohibited. Contractors who blend emulsified asphalts will be classified as a
supplier and will be required to certify the emulsion in accordance with AASHTO PP
71. The emulsified asphalt shall meet the requirements of AASHTO M 140(M) or
AASHTO M 208 as applicable.

b. Supplier Approval:

The request for approval of the source of supply shall list the location where the
material is manufactured, the handling and storage methods, and certifications in
accordance with AASHTO PP 71. Only suppliers that have an approved “Quality
Control Plan for Emulsified Asphalt” formatted in accordance with AASHTO PP 71
will be allowed to supply emulsified asphalt to Department projects.

The supplier shall submit to the Division Chief a Certified Test Report representing
each lot in accordance with AASHTO PP 71. The Certified Test Report shall include
test results for each specified requirement for the grade delivered and shall also
indicate the density at 60°F. Additionally, once a month one split sample for each
emulsified asphalt grade shall be submitted.
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c. Basis of Approval

Each shipment of emulsified asphalt delivered to the project site shall be
accompanied with the corresponding SDS and Certified Test Report listing Saybolt
viscosity, residue by evaporation, penetration of residue, and weight per gallon at
60°F.

Anionic emulsified asphalts shall conform to the requirements of AASHTO M-
140(M). Materials used for tack coat shall not be diluted and meet grade RS-1 or RS-
1H. When ambient temperatures are 80°F and rising, grade SS-1 or SS-IH may be
substituted if permitted by the Engineer.

Cationic emulsified asphalt shall conform to the requirements of AASHTO M-208.
Materials used for tack coat shall not be diluted and meet grade CRS-1. The
settlement and demulsibility test will not be performed unless deemed necessary by
the Engineer. When ambient temperatures are 80°F and rising, grade CSS-1 or CSS-
Ih may be substituted if permitted by the Engineer.

6. Reclaimed Asphalt Pavement (RAP):

a.

Requirements: RAP shall consist of asphalt pavement constructed with asphalt and
aggregate reclaimed by cold milling or other removal techniques approved by the
Engineer. For bituminous concrete mixtures containing RAP, the Contractor shall submit
a JMF in accordance with Article M.04.02 to the Engineer for review.

Basis of Approval: The RAP material will be accepted on the basis of one of the

following criteria:

i. When the source of all RAP material is from pavements previously constructed on
Department projects, the Contractor shall provide a materials certificate listing the
detailed locations and lengths of those pavements and that the RAP is only from those
locations listed.

ii. When the RAP material source or quality is not known, the Contractor shall test the
material and provide the following information along with a request for approval to
the Engineer at least 30 calendar days prior to the start of the paving operation. The
request shall include a material certificate stating that the RAP consists of aggregates
that meet the specification requirements of sub articles M.04.01-1 through 3 and that
the binder in the RAP is substantially free of solvents, tars and other contaminants.
The Contractor is prohibited from using unapproved material on Department projects
and shall take necessary action to prevent contamination of approved RAP stockpiles.
Stockpiles of unapproved material shall remain separate from all other RAP materials
at all times. The request for approval shall include the following:

1. A 50-pound sample of the RAP to be incorporated into the recycled mixture.

2. A 25-pound sample of the extracted aggregate from the RAP.

3. A statement that RAP material has been crushed to 100% passing the % inch
sieve and remains free from contaminants such as joint compound, wood, plastic,
and metals.
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7. Crushed Recycled Container Glass (CRCG):

a. Requirements: The Contractor may propose to use clean and environmentally-acceptable
CRCG in an amount not greater than 5% by weight of total aggregate.

b. Basis of Approval: The Contractor shall submit to the Engineer a request to use CRCG.
The request shall state that the CRCG contains no more than 1% by weight of
contaminants such as paper, plastic and metal and conform to the following gradation:

CRCG Grading Requirements
Sieve Size Percent Passing
3/8-inch 100
No. 4 35-100
No. 200 0.0-10.0

8. Joint Seal Material:

a. Requirements: Joint seal material shall be a hot-poured rubber compound intended for
use in sealing joints and cracks in bituminous concrete pavements. Joint seal material
must meet the requirements of ASTM D 6690 — Type 2.

9. Recycled Asphalt Shingles (RAS)

a. Requirements: RAS shall consist of processed asphalt roofing shingles from post-
consumer asphalt shingles or from manufactured shingle waste. The RAS material under
consideration for use in bituminous concrete mixtures must be certified as being asbestos
free and shall be entirely free of whole, intact nails. The RAS material shall meet the
requirements of AASHTO MP 23.

The producer shall test the RAS material to determine the asphalt content and the
gradation of the RAS material. The producer shall take necessary action to prevent
contamination of RAS stockpiles.

10. Plant Requirements:
a. Mixing Plant and Machinery: The mixing plant used in the preparation of the bituminous

concrete shall comply with AASHTO M 156/ASTM D 995 for a Batch Plant or a Drum
Dryer Mixer Plant, and be approved by the Engineer.
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b. Storage Silos: For all mixes, the Contractor may use silos for short-term storage of
Superpave mixtures with prior notification and approval of the Engineer. A silo must
have heated cones and an unheated silo cylinder if it does not contain a separate internal
heating system. Prior approval must be obtained for storage times greater than those
indicated. When multiple silos are filled, the Contractor shall discharge one silo at a
time. Simultaneous discharge of multiple silos is not permitted.

Type of silo cylinder Maximum storage time for all classes (hr)
HMA WMA/PMA

Open Surge 4 Mfg Recommendations

Unheated — Non-insulated 8 Mfg Recommendations

Unheated — Insulated 18 Mfg Recommendations

Heated — No inertgas ~ TBD by the Engineer

c. Documentation System: The mixing plant documentation system shall include
equipment for accurately proportioning the components of the mixture by weight and in
the proper order, controlling the cycle sequence and timing the mixing operations.
Recording equipment shall monitor the batching sequence of each component of the
mixture and produce a printed record of these operations on each delivery ticket, as
specified herein. Material feed controls shall be automatically or manually adjustable to
provide proportions within the tolerances listed below for any batch size.

An asterisk (*) shall be automatically printed next to any individual batch weight(s)
exceeding the tolerances in ASTM D 995 section 8.7.3. The entire batching and mixing
interlock cut-off circuits shall interrupt and stop the automatic batching operations when
an error exceeding the acceptable tolerance occurs in proportioning.

There must be provisions so that scales are not manually adjusted during the printing
process. In addition, the system shall be interlocked to allow printing only when the
scale has come to a complete rest. A unique printed character (m) shall automatically be
printed on the truck and batch plant printout when the automatic batching sequence is
interrupted or switched to auto-manual or full manual during proportioning. For each
day's production, each project shall be provided a clear, legible copy of these recordings
on each delivery ticket.

d. Aggregates: The Contractor shall ensure that aggregate stockpiles are managed to
provide uniform gradation and particle shape, prevent segregation and cross
contamination in a manner acceptable to the Engineer. For drum plants only, the
Contractor shall determine the percent moisture content at a minimum, prior to
production and half way through production.

e. Mixture: The dry and wet mix times shall be sufficient to provide proper coating

(minimum 95% as determined by AASHTO T 195(M)) of all particles with bitumen and
produce a uniform mixture.
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The Contractor shall make necessary adjustments to ensure all types of bituminous
concrete mixtures contain no more than 0.5% moisture throughout when tested in
accordance with AASHTO T 329.

f. RAP: The Contractor shall indicate the percent of RAP, the moisture content (as a
minimum determined twice daily prior to production and halfway through production),
and the net dry weight of RAP added to the mixture on each delivery ticket. For each day
of production, the production shall conform to the job mix formula and RAP percentage
and no change shall be made without the prior approval of the Engineer.

g. Asphalt Binder: The last day of every month, a binder log shall be submitted when the
monthly production for the Department exceeds 5000 tons. Blending of PG binders from
different suppliers or grades at the bituminous concrete production facility is strictly
prohibited.

h. Warm mix additive: For mechanically foamed WMA, the maximum water injection rate
shall not exceed 2.0% water by total weight of binder and the water injection rate shall be
constantly monitored during production.

i. Field Laboratory: The Contractor shall furnish the Engineer an acceptable field
laboratory at the production facility to test bituminous concrete mixtures during
production. The field laboratory shall have a minimum of 300 square feet, have a potable
water source and drainage in accordance with the CT Department of Public Health
Drinking Water Division, and be equipped with all necessary testing equipment as well as
with a PC, printer, and telephone with a dedicated hard-wired phone line. In addition, the
PC shall have a high speed internet connection with a minimum upstream of 384 Kbps
and a functioning web browser with unrestricted access to https://ctmail.ct.gov. This
equipment shall be maintained in clean and good working order at all times and be made
available for use by the Engineer.

The laboratory shall be equipped with a suitable heating system capable of maintaining a
minimum temperature of 65°F. It shall be clean and free of all materials and equipment
not associated with the laboratory. Windows shall be installed to provide sufficient light
and ventilation. During summer months adequate cooling or ventilation must be
provided so the indoor air temperature shall not exceed the ambient outdoor temperature.
Light fixtures and outlets shall be installed at convenient locations, and a telephone shall
be within audible range of the testing area. The laboratory shall be equipped with an
adequate workbench that has a suitable length, width, and sampling tables, and be
approved by the Engineer.

The field laboratory testing apparatus, supplies, and safety equipment shall be capable of
performing all tests in their entirety that are referenced in AASHTO R 35, Standard
Practice for Superpave Volumetric Design for Hot-Mix Asphalt (HMA) and AASHTO M
323, Standard Specification for Superpave Volumetric Mix Design. In addition, the
quantity of all equipment and supplies necessary to perform the tests must be sufficient to
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initiate and complete the number of tests identified in Table M.04.03-2 for the quantity of
mixture produced at the facility on a daily basis. The Contractor shall ensure that the
Laboratory is adequately supplied at all times during the course of the project with all
necessary testing materials and equipment.

The Contractor shall maintain a list of laboratory equipment used in the acceptance
testing processes including but not limited to, balances, scales, manometer/vacuum
gauge, thermometers, gyratory compactor, clearly showing calibration and/or inspection
dates, in accordance with AASHTO R 18. The Contractor shall notify the Engineer if
any modifications are made to the equipment within the field laboratory. The Contractor
shall take immediate action to replace, repair, and/or recalibrate any piece of equipment
that is out of calibration, malfunctioning, or not in operation.

M.04.02—Mix Design and Job Mix Formula (JMF)
1. Curb Mix:

a. Requirements: When curb mix is specified, the Contractor shall develop a bituminous
concrete mix design that includes a JMF consisting of target values for gradation, binder
content and air voids as shown in Table M.04.02-1. The Contractor may use RAP in 5%
increments up to a maximum of 30% provided a new JMF is accepted by the Engineer.

b. Basis of Approval: The Contractor shall submit to the Engineer a request for approval of
the JMF annually in accordance with one of the methods described herein. Prior to the
start of any paving operations, the JMF must be accepted by the Engineer, and the
Contractor must demonstrate the ability to meet the accepted JMF. Additionally, the
fraction of material retained between any two consecutive sieves shall not be less than
4%.

The Contractor shall test the mixture for compliance with the submitted JMF and Table
M.04.02-1. The maximum theoretical density (Gmm) will be determined by AASHTO T
209. If the mixture does not meet the requirements, the JMF shall be adjusted within the
ranges shown in Table M.04.02-1 until an acceptable mixture is produced.

An accepted JMF from the previous operating season may be acceptable to the Engineer
provided that there are no changes in the sources of supply for the coarse aggregate, fine
aggregate, recycled material (if applicable) and the plant operation had been consistently
producing acceptable mixture.

The Contractor shall not change sources of supply after a JMF has been accepted. Before

a new source of supply for materials is used, a new JMF shall be submitted to the
Engineer for approval.
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Production
Mix Curb Mix Tolerances from
JMF target
_Grade of PG PG 64S-22 04
Binder content % 6.5-9.0
Sieve Size
#200 3.0-8.0(b) 2.0
#50 10-30 4
#30 20-40 5
#8 40-70 6
#4 65 - 87 7
v
358" 95-100 8
I/ 100 8
% 8
1
o

Additionally, the fraction of material retained between any two
consecutive sieves shall not be less than 4%

Mixture Temperature

Binder 325°F maximum
Aggregate 280-350° F
Mixtures 265-325° F
Mixture Properties
VOIDS % | 0-40(a) |

2. Superpave Design Method — S0.25, S0.375, S0.5, and S1

a. Requirements: The Contractor or its representative shall design and submit Superpave
mix designs annually for approval. The design laboratory developing the mixes shall be
approved by the Engineer. The mix design shall be based on the specified Equivalent
Single-Axle Loads (ESAL). Each bituminous concrete mix type must meet the
requirements shown in Tables M.04.02-2 thru Table M.04.02-5 and in accordance with
AASHTO M 323 and AASHTO R 35. The mix design shall include the nominal
maximum aggregate size and a JMF consisting of target values for gradation and bitumen
content for each bituminous concrete mix type designated for the project.
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The contractor shall provide test results with supporting documentation from an
AASHTO Materials Reference Laboratory (AMRL) with the use of NETTCP Certified
Technicians for the following tests:

1. Aggregate consensus properties for each type & level, as specified in Table
M.04.02-3 and the specific gravity data.

2. Extracted aggregates from RAP aggregate, when applicable, consensus properties
for each type & level, as specified in Table M.04.02-3 and the specific gravity
data.

3. New mixes shall be tested in accordance with AASHTO T 283(M) Standard
Method of Test for Resistance of Compacted Hot-Mix Asphalt (HMA) to
Moisture-Induced Damage, (TSR). The compacted specimens may be fabricated
at a bituminous concrete facility and then tested at an AMRL accredited facility.

The AASHTO T 283(M) test results, specimens, and corresponding JMF sheet
(Form MAT-429s) shall be submitted by the Contractor for review.

In addition, minimum binder content values apply to all types of bituminous concrete
mixtures, as stated in Table M.04.02-5. For mixtures containing RAP, the virgin
production and the anticipated proportion of binder contributed by the RAP cannot be
less than the total permitted binder content value for that type nor the JMF minimum
binder content.

i.  Superpave Mixture (virgin): For bituminous concrete mixtures that contain no
recycled material, the limits prescribed in Tables M.04.02-2 thru Table M.04.02-5
apply. The Contractor shall submit a JMF, on a form provided by the Engineer,
with the individual fractions of the aggregate expressed as percentages of the total
weight of the mix and the source(s) of all materials to the Engineer for approval.
The JMF shall indicate the corrected target binder content and applicable binder
correction factor (ignition oven or extractor) for each mix type by total weight of
mix. The mineral filler (dust) shall be defined as that portion of blended mix that
passes the #200 sieve by weight when tested in accordance with AASHTO T 30.
The dust-to-effective asphalt (D/Pbe) ratio shall be between 0.6 and 1.2 by
weight. The dry/wet mix times and hot bin proportions (batch plants only) for
each type shall be included in the JIMF.

The percentage of aggregate passing each sieve shall be plotted on a 0.45 power
gradation chart and shall be submitted for all bituminous concrete mixtures. This chart
shall delineate the percentage of material passing each test sieve size as defined by the
JMF. The percentage of aggregate passing each standard sieve shall fall within the
specified control points as shown in Tables M.04.02-2 thru Table M.04.02-5. A change
in the JMF requires that a new chart be submitted.
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ii.  Superpave Mixtures with RAP: Use of approved RAP may be allowed with the
following conditions:

e RAP amounts up to 15% may be used with no binder grade modification.

e RAP amounts up to 20% may be used provided a new JMF is approved by the
Engineer. The JMF submittal shall include the grade of virgin binder added. The
JMF shall be accompanied by a blending chart and supporting test results in
accordance with AASHTO M 323 Appendix X1, or by test results that show the
combined binder (recovered binder from the RAP, virgin binder at the mix design
proportions, warm mix asphalt additive and any other modifier if used) meets the
requirements of the specified binder grade.

e Two representative samples of RAP shall be obtained. Each sample shall be split
and one split sample shall be tested for binder content in accordance with
AASHTO T 164 and the other in accordance AASHTO T 308.

Unless approved by the Engineer, RAP material shall not be used with any other

recycling option.

iii.  Superpave Mixtures with RAS: Use of RAS may be allowed solely in HMA S1
mixtures with the following conditions:

e RAS amounts up to 3% may be used.

e RAS total binder replacement up to 15% may be used with no binder grade
modification.

e RAS total binder replacement up to 20% may be used provided a new JMF is
approved by the Engineer. The JMF submittal shall include the grade of virgin
binder added. The JMF shall be accompanied by a blending chart and supporting
test results in accordance to AASHTO M 323 appendix X1 or by test results that
show the combined binder (recovered binder from the RAP, virgin binder at the
mix design proportions, warm mix asphalt additive and any other modifier if
used) meets the requirements of the specified binder grade.

e Superpave Mixtures with RAS shall meet AASHTO PP 78 design considerations.
The RAS asphalt binder availability factor (F) used in AASHTO PP 78 Equation
2 shall be 0.85.

iv.  Superpave Mixtures with CRCG: In addition to the requirements in M.04.02 — 2
a through c, for bituminous concrete mixtures that contain CRCG, the Contractor
shall submit a materials certificate to the Engineer stating that the CRCG
complies with requirements stated in Article M.04.01, as applicable.
Additionally, 1% hydrated lime, or other accepted non-stripping agent, shall be
added to all mixtures containing CRCG. CRCG material shall not be used with
any other recycling option.
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b. Basis of Approval: On an annual basis, the Contractor shall submit to the Engineer any
bituminous concrete mix design, and JMF anticipated for use on Department projects.
Prior to the start of any paving operations, the mix design and JMF must be approved by
the Engineer. Bituminous concrete mixture supplied to the project without an approved
mix design and JMF will be rejected. The following information must be included in the
mix design submittal:

i.  Gradation, consensus properties and specific gravities of the aggregate, RAP, and
RAS.
ii.  Average asphalt content of the RAP and RAS by AASHTO T 164.
iii.  Source of RAP and RAS and percentage to be used.
iv.  Warm mix Technology and manufacturer’s recommended additive rate and
tolerances.
v. TSR test report, and, if applicable, anti-strip manufacturer and recommended dosage
rate.
vi.  Mixing and compaction temperature ranges for the mix with and without the warm-
mix technology incorporated.
vii.  JMF ignition oven correction factor by AASHTO T 308.

The JMF shall be accepted if the Plant mixture and materials meet all criteria as specified
in Tables M.04.02-2 thru Table M.04.02-5. If the mixture does not meet the
requirements, the contractor shall adjust the JMF within the ranges shown in Tables
M.04.02-2 thru Table M.04.02-5 until an acceptable mixture is produced. All equipment,
tests, and computations shall conform to the latest AASHTO R 35 and AASHTO M 323.

Any JMF, once approved, shall only be acceptable for use when it is produced by the
designated plant, it utilizes the same component aggregates and binder source, and it
continues to meet all criteria as specified herein, and component aggregates are
maintained within the tolerances shown in Table M.04.02-2.

The Contractor shall not change any component source of supply including consensus
properties after a JMF has been accepted. Before a new source of materials is used, a
revised JMF shall be submitted to the Engineer for approval. Any approved JMF applies
only to the plant for which it was submitted. Only one mix with one JMF will be
approved for production at any one time. Switching between approved JMF mixes with
different component percentages or sources of supply is prohibited.

c. Mix Status: Each facility will have each type of bituminous concrete mixture evaluated
based on the previous year of production, for the next construction paving season, as
determined by the Engineer. Based on the rating a type of mixture receives it will
determine whether the mixture can be produced without the completion of a PPT.
Ratings will be provided to each bituminous concrete producer annually prior to the
beginning of the paving season.
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The rating criteria are based on compliance with Air Voids and Voids in Mineral
Aggregate (VMA) as indicated in Table M.04.03-3: Superpave Master Range for
Bituminous Concrete Mixture Production, and are as follows:

Criteria A: Based on Air Voids. Percentage of acceptance results with passing air voids.
Criteria B: Based on Air Voids and VMA. The percentage of acceptance results with
passing VMA, and the percentage of acceptance results with passing air voids, will be

averaged.

The final rating assigned will be the lower of the rating obtained with Criteria A or
Criteria B.

Ratings are defined as:
“A” — Approved:

A rating of “A” is assigned to each mixture type from a production facility with a
current rating of 70% passing or greater.

“PPT” — Pre-Production Trial:
Rating assigned to each mixture type from a production facility when:
1. there are no passing acceptance production results submitted to the
Department from the previous year;
2. there is a source change in one or more aggregate components from
the JMF on record by more than 10% by weight;
3. there is a change in RAP percentage;
4. the mixture has a rating of less than 70% from the previous season;
5. anew JMF not previously submitted.

Bituminous concrete mixtures rated with a “PPT” cannot be shipped or used on
Department projects. A passing “PPT” test shall be performed with NETTCP
certified personnel on that type of mixture by the bituminous concrete producer and
meet all specifications (Table M.04.02-2 Table M.04.02-5) before production
shipment may be resumed.

Contractors that have mix types rated as “PPT” may use one of the following methods
to change the rating to an “A.”

Option A: Schedule a day when a Department inspector can be at the facility to
witness a passing “PPT” test or,

Option B: When the Contractor or their representative performs a “PPT” test
without being witnessed by an inspector, the Contractor shall submit the test
results and a split sample including 2 gyratory molds, 5,000 grams of boxed
bituminous concrete for binder and gradation determination, and 5,000 grams of
cooled loose bituminous concrete for Gmm determination for verification testing
and approval. Passing verifications will designate the bituminous concrete type to
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be on an “A” status. Failing verifications will require the contractor to submit
additional trials.

Option C: When the Contractor or their representative performs a “PPT” test
without being witnessed by a Department inspector, the Engineer may verify the
mix in the Contractor’s laboratory. Passing verifications will designate the
bituminous concrete type to be an “A” status. Failing verifications will require the
Contractor to submit additional trials.

When Option (A) is used and the “PPT” test meets all specifications, the “PPT”
test is considered a passing test and the rating for that mix is changed to “A”.
When the “PPT” test is not witnessed, the “PPT” Option (B) or (C) procedure
must be followed. If the “PPT” Option (B) procedure is followed, the mixtures
along with the test results must be delivered to the Materials Testing Lab. The
test results must meet the “C” tolerances established by the Engineer. The
tolerance Table is included in the Department’s current QA Program for
Materials, Acceptance and Assurance Testing Policies and Procedures.

“U” — No Acceptable Mix Design on File:

Rating assigned to a type of mixture that does not have a JMF submitted, or the JMF
submitted has not been approved, or is incomplete. A mix design or JMF must be
submitted annually seven (7) days prior in order to obtain an “A,” or “PPT” status for
that mix. A “U” will be used only to designate the mix status until the mix design has
been approved, and is accompanied with all supporting data as specified. Bituminous
concrete mixtures rated with a “U” cannot be used on Department projects.
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TABLE M.04.02— 2: Superpave Master Range for Bituminous Concrete Mixture Design Criteria
Notes: () Minimum Pb as specified in Table M.04.02-5. @ Voids in Mineral Aggregates shall be computed as specified in AASHTO R 35. @ Control point range is also defined as
the master range for that mix. ) Dust is considered to be the percent of materials passing the #200 sieve. ) For WMA, lower minimum aggregate temperature will require Engineer’s
approval. © For WMA and PMA, the mix temperature shall meet manufacturer's recommendations.
S0.25 S0.375 S0.5 Sl
Sieve CONTROL CONTROL CONTROL CONTROL
POINTS @ POINTS® POINTS® POINTS®
inches Min (%) Max (%) Min (%) Max (%) Min (%) Max (%) Min (%) Max (%)
2.0 - -
1.5 100 -
1.0 - 90 100
3/4 - - - 100 - 90
112 100 - 100 - 90 100 -
3/8 97 100 90 100 90 -
#4 - 90 - 90 - - - -
#8 32 67 32 67 28 58 19 45
#16 -
#30 -
#50 -
#100 - - - - - - - -
#200 2.0 10.0 2.0 10.0 2.0 10.0 1.0 7.0
Pb (" -
VMA @ (%) 16.0 £ 1 16.0 £ 1 15.0 £ 1 13.0 £ 1
VA (%) 40%1 40%1 40%1 40+1
Gse JMF value JMF value JMF value JMF value
Gmm JMF +0.030 JMF +0.030 JMF + 0.030 JMF +0.030
Dust/Pbet) 06-1.2 06-1.2 06-12 06-1.2
Agg. Temp®) 280 - 350°F 280 - 350°F 280 - 350°F 280 - 350°F
Mix Temp®) 265 — 325°F 265 — 325°F 265 — 325°F 265 — 325°F
Design TSR > 80% > 80% >80% > 80%
T-283 Stripping Minimal, as determined by the Engineer
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TABLE M.04.02-3: Superpave Master Range for Consensus Properties of Combined Aggregate Structures

Notes: (1) If less than 25 % of a given layer is within 4 inches of the anticipated top surface, the layer may be considered to be below 4 inches for mixture
design purposes.
Coarse Aggregate Fine Aggregate Flat and Elongated Sand
Traffic Design ESALs Angularity @ Angularity ™ Particles Equivalent
Level (80 kN) ASTM D 5821 AASHTO T 304 ASTM D 4791 AASHTO T 176
----- (million) >#4
1* <0.3 55/- - 40 10 40
2 0.3to<3.0 75/- - 40 10 40
3 > 3.0 95/90 45 10 45

Design ESALs are the
anticipated project traffic
level expected on the design
lane, projected over a 20
year period, regardless of
the actual expected design
life of the roadway.

Criteria presented as minimum values.
95/90 denotes that a minimum of
95% of the coarse aggregate, by
mass, shall have one fractured face
and that a minimum of 90% shall
have two fractured faces.

Criteria presented as minimum
percent air voids in loosely
compacted fine aggregate
passing the #8 sieve.

Criteria presented as
maximum Percent by mass
of flat and elongated
particles of materials
retained on the #4 sieve,
determined at 5:1 ratio.

Criteria presented
as minimum values
for fine aggregate
passing the #38
sieve.

* NOTE: Level 1 for use by Towns and Municipalities ONLY.

TABLE M.04.02— 4: Superpave Master Range for Traffic Levels and Design VVolumetric Properties

Number of Gyrations by
Design Superpave Gyratory Percent Density of Gmm Voids Filled with Asphalt (VFA)
Traffic ESALs Compactor from HMA/WMA Based on Nominal mix size — inch
Level specimen
(million) Nini Ndes | Nmax | Nini Ndes | Nmax 0.25 0.375 0.5 1
1* <0.3 6 50 75 | €915 | 9.0 | <980 70-80 70 - 80 70 - 80 67 - 80
2 0.3t0<3.0 7 75 115 | €905 | 96.0 | <980 65-78 65-78 65-78 65-78
3 > 3.0 8 100 160 | <90.0 | 96.0 | <98.0 73-176 73-76 65-75 65-75

* NOTE: Level 1 for use by Towns and Municipalities ONLY.
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TABLE M.04.02- 5:
Superpave Minimum Binder Content by Mix Type and Level

Mix Type Level Binder Content
Minimum ®

S0.25 1* 5.6
S0.25 2 5.5
S0.25 3 5.4
S0.375 1* 5.6
S0.375 2 5.5
S0.375 3 5.4
S0.5 1* 5.0
S0.5 2 4.9
S0.5 3 4.8
S1 1* 4.6
S1 2 4.5
S1 3 4.4

* NOTE: Level 1 for use by Towns and Municipalities ONLY.

M.04.03— Production Requirements:
1. Standard Quality Control Plan (QCP) for Production:

The QCP for production shall describe the organization and procedures which the Contractor
shall use to administer quality control. The QCP shall include the procedures used to control the
production process, to determine when immediate changes to the processes are needed, and to
implement the required changes. The QCP must detail the inspection, sampling and testing
protocols to be used, and the frequency for each.

Control Chart(s) shall be developed and maintained for critical aspect(s) of the production
process as determined by the Contractor. The control chart(s) shall identify the material
property, applicable upper and lower control limits, and be updated with current test data. As a
minimum, the following quality characteristics shall be included in the control charts: percent
passing #4 sieve, percent passing #200 sieve, binder content, air voids, Gmm and VMA. The
control chart(s) shall be used as part of the quality control system to document variability of the
bituminous concrete production process. The control chart(s) shall be submitted to the Engineer
the first day of each month.

The QCP shall also include the name and qualifications of a Quality Control Manager. The
Quality Control Manager shall be responsible for the administration of the QCP, including
compliance with the plan and any plan modifications.

The Contractor shall submit complete production testing records to the Engineer within 24 hours
in a manner acceptable to the Engineer.
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The QCP shall also include the name and qualifications of any outside testing laboratory
performing any QC functions on behalf of the Contractor. The QCP must also include a list of
sampling & testing methods and frequencies used during production, and the names of all
Quality Control personnel and their duties.

Approval of the QCP does not imply any warranty by the Engineer that adherence to the plan
will result in production of bituminous concrete that complies with these specifications. The
Contractor shall submit any changes to the QCP as work progresses.

2. Acceptance Sampling & Testing Methods:
i. General:

Acceptance samples of mixtures shall be obtained from the hauling vehicles and tested by the
Contractor at the facility during each day's production.

The Contractor shall submit all acceptance tests results to the Engineer within 24 hours or prior
to the next day’s production. All acceptance test specimens and supporting documentation must
be retained by the Contractor. Verification testing will be performed by the Engineer in
accordance with the Department’s QA Program for Materials. Labeled Acceptance test
specimens shall be retained at the production facilities and may be disposed of with the approval
of the Engineer. All Quality Control specimens shall be clearly labeled and separated from the
Acceptance specimens.

Should the Department be unable to verify the Contractor’s acceptance test result(s) due to a
failure of the Contractor to retain acceptance test specimens or supporting documentation, the
Contractor shall review its quality control plan, determine the cause of the nonconformance and
respond in writing within 24 hours to the Engineer describing the corrective action taken at the
plant. In addition, the Contractor must provide supporting documentation or test results to
validate the subject acceptance test result(s). The Engineer may invalidate any positive
adjustments for material corresponding to the acceptance test(s). Failure of the Contractor to
adequately address quality control issues at a facility may result in suspension of production for
Department projects at that facility.

Contractor personnel performing acceptance sampling and testing must be present at the facility
prior to, during, and until completion of production, and be certified as a NETTCP HMA Plant
Technician or Interim HMA Plant Technician and be in good standing. Production of material
for use on State projects must be suspended by the Contractor if such personnel are not present.

Technicians found by the Engineer to be non-compliant with NETTCP or Department policies

may be removed by the Engineer from participating in the acceptance testing process for
Department projects until their actions can be reviewed.
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Anytime during production that testing equipment becomes inoperable, production can continue
for a maximum of 1 hour. The Contractor shall obtain box sample(s) in accordance with Table
M.04.03-1 to satisfy the daily acceptance testing requirement for the quantity shipped to the
project. The box sample(s) shall be tested once the equipment issue has been resolved to the
satisfaction of the Engineer. Production beyond 1 hour may be considered by the Engineer.
Production will not be permitted beyond that day until the subject equipment issue has been
resolved.

ii. Curb Mix Acceptance Sampling and Testing Procedures:

Curb Mixes shall be tested by the Contractor at a frequency of one test per every 250 tons of
cumulative production, regardless of the day of production.

When these mix designs are specified, the following acceptance procedures and AASHTO test
methods shall be used:

TABLE M.04.03 - 2: Curb Mix Acceptance Test Procedures

Protocol Reference Description

1 AASHTO T Mechanical Analysis of Extracted Aggregate
30(M)

2 AASHTO T 168 Sampling of Bituminous Concrete

3 AASHTO T 308 Binder content by Ignition Oven method (adjusted for aggregate

correction factor)

4 AASHTO T Theoretical Maximum Specific Gravity and Density of
209(M) Bituminous Paving Mixtures

5 AASHTO T 312 Superpave Gyratory molds compacted to Nges

AASHTO T 329 | Moisture Content of Hot-Mix Asphalt (HMA) by Oven Method

a. Determination of Off-Test Status:

i. The test results of AASHTO T 308 and T 30(M) will be used to determine if the
mixture is within the tolerances shown in Table M.04.02-1. Curb Mixtures are
considered “off test” when the test results indicate that any single value for bitumen
content or gradation are not within the tolerances shown in Table M.04.02-1 for that
mixture. If the mix is “off test”, the Contractor must take immediate actions to
correct the deficiency and a new acceptance sample shall be tested on the same day
or the following day of production.

ii.  When multiple plants and silos are located at one site, mixture supplied to one
project is considered as coming from one source for the purpose of applying the “off
test” status.
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iii. The Engineer may cease supply from the plant when test results from three
consecutive samples are not within the JMF tolerances or the test results from two
consecutive samples not within the master range indicated in Table M.04.02-1
regardless of production date.

b. JMF Changes

I. If atestindicates that the bitumen content or gradation are outside the tolerances, the
Contractor may make a single JMF change as allowed by the Engineer prior to any
additional testing. A JMF change shall include the date and name of the Engineer
that allowed it. Consecutive test results outside the requirements of Table M.04.02-1
JMF tolerances may result in rejection of the mixture.

ii. Any modification to the JMF shall not exceed 50% of the JMF tolerances indicated
in Table M.04.02-1 for any given component of the mixture without approval of the
Engineer. When such an adjustment is made to the bitumen, the corresponding
production percentage of bitumen shall be revised accordingly.

iii. Superpave Mix Acceptance Sampling and Testing Procedures:

The hauling vehicle from which samples are obtained shall be selected using stratified — random
sampling based on the total estimated tons of production in accordance with ASTM D 3665,
except that the first test shall be randomly taken from the first 151 tons or as directed by the
Engineer. The Engineer may request a second acceptance test within the first sub lot. One
acceptance test shall always be performed in the last sub-lot based on actual tons of material
produced.

The number of sub lots/acceptance tests is based on the total production per day as indicated in
Table M.04.03-1. Quantities of the same type/level mix per plant may be combined daily for
multiple state projects to determine the number of sub lots. The Engineer may direct that
additional acceptance samples be obtained to represent materials actually being delivered to the
project.

The payment adjustment for air voids and liquid binder will be calculated per sub lot as
described in Section 4.06.

An acceptance test shall not be performed within 150 tons of production from a previous
acceptance test unless approved by the Engineer. Quality Control tests are not subject to this
restriction. Unless otherwise tested, a minimum of one (1) acceptance test shall be performed for
every four days of production at a facility for each type/level mix (days of production may or
may not be consecutive days).
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TABLE M.04.03 - 1:
Superpave Acceptance Testing Frequency per Type/Level/Plant

Daily quantity Number of Sub Lots/Tests
produced in tons (lot)
0 to 150 0, Unless requested by the Engineer
151 to 600 1
601 to 1,200 2
1,201 to 1,800 3
1,801 or greater 1 per 600 tons or portions thereof

When the Superpave mix design is specified, the following acceptance and AASHTO test
procedures shall be used:

TABLE M.04.03—- 3: Superpave Acceptance Testing Procedures

Protocol Reference Description

1 AASHTO T 168 Sampling of bituminous concrete

2 AASHTO R 47 Reducing samples to testing size

3 AASHTO T 308 Binder content by Ignition Oven method (adjusted for
aggregate correction factor)

4 AASHTO T 30 Gradation of extracted aggregate for bituminous
concrete mixture

5 AASHTO T 312 Wsuperpave Gyratory molds compacted to Nees

6 |AASHTOT 166 @Bulk specific gravity of bituminous concrete

7  |AASHTOR 35 @Air voids, VMA

8 AASHTO T 209(M) | Maximum specific gravity of bituminous concrete
(average of two tests)

9 AASHTO T 329 Moisture content of Production bituminous concrete

Notes: ® One set equals two six-inch molds. Molds to be compacted to Nmax for PPTs
and to Ndes for production testing. The first sublot of the year will be compacted t0 Npax
@ Average value of one set of six-inch molds.

If the average corrected Pb content differs by 0.3% or more from the average bituminous
concrete facility production delivery ticket in five (5) consecutive tests regardless of the
production date (moving average), the Contractor shall immediately investigate, determine an
assignable cause and correct the issue. When two consecutive moving average differences
are 0.3% or more, the Engineer may require a new aggregate correction factor.

The test specimen must be ready to be placed in an approved ignition furnace for testing in
accordance with AASHTO T 308 within thirty minutes of being obtained from the hauling
vehicle and the test shall start immediately after.

The Contractor shall perform moisture susceptibility (TSR) testing annually for all design

levels of HMA-, WMA-, and PMA- S0.5 plant-produced mixtures, in accordance with the
latest version of AASHTO T 283(M).
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If any material source changes from the previous year, or during the production season, a mix
design TSR as well as a production TSR is required for the new mixture. The AASHTO T
283(M) test shall be performed at an AASHTO Materials Reference Laboratory (AMRL) by
NETTCP Certified Technicians. The test results and specimens shall be submitted to the
Engineer for review. This shall be completed within 30 days from the start of production.
Superpave mixtures that require anti-strip additives (either liquid or mineral) shall continue
to meet all requirements specified herein for binder and bituminous concrete. The Contractor
shall submit the name, manufacturer, percent used, technical datasheet and SDS for the anti-
strip additive (if applicable) to the Engineer. In addition, compaction of samples shall be
accomplished utilizing an accepted Superpave Gyratory Compactor (SGC), supplied by the
Contractor. The SGC shall be located at the facility supplying mixture to the project.

a. Determination of Off-Test Status:

i. Superpave mixes shall be considered ““off test”” when any Control Point Sieve, VA,
VMA, and Gmm values are outside of the limits specified in Table M.04.03-4 and
the computed binder content (Pb) established by AASHTO T308 or as documented
on the vehicle delivery ticket is below the minimum binder content stated in sub
article M.04.02-5. Note that further testing of samples or portions of samples not
initially tested for this purpose cannot be used to change the status.

ii. Any time the bituminous concrete mixture is considered Off-test:

1. The Contractor shall notify the Engineer (and project staff) when the plant is
"off test” for a type of mixture. When multiple plants and silos are located at one
site, mixture supplied to one project is considered as coming from one source for
the purpose of applying the ““off test™ determination.

2. The Contractor must take immediate actions to correct the deficiency, minimize
““off test” production to the project, and obtain an additional Process Control (PC)
test after any corrective action to verify production is in conformance to the
specifications. A PC test will not be used for acceptance and is solely for the use
of the Contractor in its quality control process.

b. Cessation of Supply for Superpave Mixtures with no Payment Adjustment: Production of
bituminous concrete shall cease for the Project from any plant that consistently fails to
produce mixture that meets the JMF and volumetric properties. The quantity of
Superpave mixtures shipped to the project that is *“off-test” will not be adjusted for
deficient mixtures.
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A Contractor shall cease to supply mixture from a plant when:

1. Bituminous concrete mixture is “off test” on three (3) consecutive tests for any
combination of VMA or Gmm, regardless of date of production.

2. Bituminous concrete mixture is “off test” on two (2) consecutive tests for the
Control Point sieves in one day’s production.

Following cessation, the Contractor shall immediately make necessary material or
process corrections and run a Pre-Production Trial (PPT) for that type of mixture. Use of
that type of mixture from that plant will be prohibited on the Project until the Contractor
has demonstrated the ability to produce acceptable mixture from that facility. When the
Contractor has a passing test and has received approval from the Engineer, the use of that
mixture to the Project may resume.

c. Cessation of Supply for Superpave Mixtures with Payment Adjustment: Production of
bituminous concrete shall cease for the Project from any plant that consistently fails to
produce mixture that meets the Superpave minimum binder content by mix type and level
listed in Table M.04.02-5. The quantity of Superpave mixtures shipped to the project that
is “off-test” will be adjusted for deficient mixtures in accordance with Section 4.06.

A Contractor shall cease to supply mixture from a plant when:

1. The binder content (Pb) is below the requirements of Table M.04.02-5 on the
ignition oven test result after two (2) consecutive tests, regardless of the date of
production.

2. The air voids (VA) is outside the requirements of Table M.04.03-4 after three (3)
consecutive tests, regardless of the date of production.

Following cessation, the Contractor shall immediately make necessary material or
process corrections and run a Pre-Production Trial (PPT) for that type of mixture. Use of
that type of mixture from that plant will be prohibited on the Project until the Contractor
has demonstrated the ability to produce acceptable mixture from that facility. When the
Contractor has a passing test and has received approval from the Engineer, the use of that
mixture to the Project may resume.

d. JMF Changes for Superpave Mixture Production: It is understood that a JMF change is
effective from the time it was submitted forward and is not retroactive to the previous test
or tests. JMF changes are permitted to allow for trends in aggregate and mix properties
but every effort shall be employed by the Contractor to minimize this to ensure a uniform

PROJECT NO. 0059-0263 71 GENERAL



Rev. Date 1/28/2015
English

and dense pavement. A revised JMF submittal shall include the date and name of the
Engineer that allowed it.

JMF changes are only permitted prior to or after a production shift for all bituminous-
concrete types of mixtures and only when they:

I. Are requested in writing and pre-approved by the Engineer.
ii. Are based on a minimum of a two test trend.
iii. Are documented with a promptly submitted revised JMF on the form provided by
the Engineer.
iv. A revised JMF submittal shall include the date and name of the Engineer that
allowed it.

No change will be made on any aggregate or RAP consensus property or specific gravity
unless the test is performed at an AASHTO Materials Reference Laboratory (AMRL) by
NETTCP Certified Technicians.

A JMF change shall be submitted every time the plant target RAP and/or bin percentage

deviates by more than 5% and/or the plant target binder content deviates by more than
0.15% from the active JMF.
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TABLE M.04.03- 4: Superpave Master Range for Bituminous Concrete Mixture Production

Notes:

(1) 300°F minimum after October 15.

(2) Minimum Pb as specified in Table M.04.02-5 (3) Control point range is also defined as the master range for that
mix. (4) JMF tolerances shall be defined as the limits for production compliance. VA & Pb payment is subject to adjustments, as defined in sub-article 4.06.04 - 2.

(5) For WMA, lower minimum aggregate temperature will require Engineer’s approval. (6) For WMA and/or polymer modified asphalt, the mix temperature shall meet
manufacturer's recommendations. In addition, for WMA, the maximum mix temperature shall not exceed 325°F once the WMA technology is incorporated.

S0.25 S0.375 S0.5 S1 Tolerances
Sieve CONTROL CONTROL CONTROL CONTROL From JMF
POINTS @ POINTS @ POINTS @ POINTS @ Targets @)
inches Min(%) Max(%) Min(*) Max(%) Min(%) Max(%) Min(%) Max(%) +Tol
1.5 - - - - - - 100 -
1.0 - - - - - - 90 100
3/4 - - - - 100 - - 90
1/2 100 - 100 - 90 100 - -
3/8 97 100 90 100 - 90 - -
#4 - 90 - 90 - - - -
#8 32 67 32 67 28 58 19 45
#16 - - - - - - - -
#200 2.0 10.0 2.0 10.0 2.0 10.0 1.0 7.0
Pb() - - - - - - - - note (2)
VMA (%) 16.0 16.0 15.0 13.0 1.0
VA (%) 4.0 4.0 4.0 4.0 1.0
Gmm JMF value JMF value JMF value JMF value 0.030
Agg. Temp ©) 280 - 350F 280 — 350F 280 — 350F 280 — 350F
Mix Temp (©) 265-325F () 265-325F () 265-325F () 265-325F ()
Prod. TSR N/A N/A >80% N/A
T.'28.3 N/A N/A Minimal as det_ermined by N/A
Stripping the Engineer
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Notes: (1) Only for S1 mixes.
(2) Only for S0.5 and S1 mixes.
Tolerances
Sieve From JMF
Targets
inches £Tol
3/4 9
1/2 90
3/8 9@
#4 8
#8 7
#16 6
#200 3
Pb 0.4
TABLE M.04.03- 6:
Superpave Master Range for Traffic Levels and Design Volumetric Properties
Traffic Design ESALs Number of Gyrations by Superpave Gyratory Compactor
Level (million) Nini Ndes
1* <0.3 6 50
2 0.3t0<3.0 7 75
3 23.0 8 100

* NOTE: Level 1 for use by Towns and Municipalities ONLY.
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TABLE M.04.03-7:
Modifications to Standard AASHTO and ASTM Test Specifications and Procedures

AASHTO Standard Specification

Reference | Modification

M 140 Emulsified Asphalt grade RS-1H shall meet all the requirements of the emulsified
asphalt grade RS-1 except for the penetration requirement of the residue that will
change from 100 to 200 penetration units (0.1 mm) to 40 to 90 penetration units
(0.1 mm).

AASHTO Standard Method of Test

Reference | Modification

T 30 Section 7.2 thru 7.4 Samples are not routinely washed for production testing

T 168 Samples are taken at one point in the pile. Samples from a hauling vehicle are taken
from only one point instead of three as specified.

Selection of Samples: Sampling is equally important as the testing, and the sampler
shall use every precaution to obtain samples that are truly representative of the
bituminous mixture.

Box Samples: In order to enhance the rate of processing samples taken in the field
by construction or maintenance personnel the samples will be tested in the order
received and data processed to be determine conformance to material specifications
and to prioritize inspections by laboratory personnel.

T 195 Section 4.3 only one truck load of mixture is sampled. Samples are taken from
opposite sides of the load.
T 209 Section 7.2 The average of two bowls is used proportionally in order to satisfy

minimum mass requirements.

8.3 Omit Pycnometer method.

T 283 When foaming technology is used, the material used for the fabrication of the
specimens shall be cooled to room temperature, and then reheated to the
manufactures recommended compaction temperature prior to fabrication of the
specimens.

T 331 6.1 Cores are dried to a constant mass prior to testing using a core-dry machine.
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AASHTO Standard Recommended Practices

Reference

Modification

R 26

Quality Control Plans must be formatted in accordance with AASHTO R 26,
certifying suppliers of performance-graded asphalt binders, Section 9.0, Suppliers
Quality Control Plan, and “NEAUPG Model PGAB QC Plan.”

1.

The Department requires that all laboratory technician(s) responsible for
testing PG-binders be certified or Interim Qualified by the New England
Transportation Technician Certification Program (NETTCP) as a PG
Asphalt Binder Lab Technician.

Sampling of asphalt binders should be done under the supervision of
qualified technician. NECTP “Manual of Practice,” Chapter 2 Page 2-4
(Key Issues 1-8).

A copy of the Manual of Practice for testing asphalt binders in accordance
with the Superpave PG Grading system shall be in the testing laboratory.

All laboratories testing binders for the Department are required to be
accredited by the AASHTO Materials Reference Laboratory (AMRL).

Sources interested in being approved to supply PG-binders to the
Department by use of an “in-line blending system,” must record properties
of blended material, and additives used.

Each source of supply of PG-binder must indicate that the binders contain
no additives used to modify or enhance their performance properties.
Binders that are manufactured using additives, modifiers, extenders etc.,
shall disclose the type of additive, percentage and any handling
specifications/limitations required.

All AASHTO M 320 references shall be replaced with AASHTO M 332.
Each year, in April and September, the supplier shall submit test results for

two BBR testing at two different temperatures in accordance with
AASHTO R 29.

Suppliers shall provide AASHTO M 332 testing results and split samples at a
minimum of once per lot.
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ON-THE-JOB TRAINING (OJT) WORKFORCE DEVELOPMENT PILOT:

Description

To provide construction industry related job opportunities to minorities, women and
economically disadvantaged individuals; and to increase the likelihood of a diverse and inclusive
workforce on Connecticut Department of Transportation (ConnDOT) projects.

All contractors (existing and newcomers) will be automatically placed in the Workforce
Development Pilot. Standard OJT requirements typically associated with individual projects will
no longer be applied at the project level for new projects. Instead, these requirements will be
applicable on an annual basis for each contractor performing work on ConnDOT projects.

The OJT Workforce Development Pilot will allow a contractor to train employees on Federal,
State and privately funded projects located in Connecticut. However, contractors should give
priority to training employees on ConnDOT Federal-Aid funded projects.

Funding

The Department will establish an OJT fund annually from which contractors may bill the
Department directly for eligible trainee hours. The funds for payment of trainee hours on
federal-aid projects will be allocated from the %2 of 1% provided for OJT funding, and will be
based on hours trained, not to exceed a maximum of $25,000.00 per year; per contractor.

Minorities and Women

Developing, training and upgrading of minorities, women and economically disadvantaged
individuals toward journeyperson level status is the primary objective of this special training
provision. Accordingly, the Contractor shall make every effort to enroll minority, women and
economically disadvantaged individuals as trainees to the extent that such persons are available
within a reasonable area of recruitment. This training commitment is not intended, and shall not
be used, to discriminate against any applicant for training whether a member of a minority group
or not.

Assigning Training Goals

The Department, through the OJT Program Coordinator, will assign training goals for a calendar
year based on the contractor’s past two year’s activities and the contractor’s anticipated
upcoming year’s activity with the Department. At the beginning of each year, all contractors
eligible will be contacted by the Department to determine the number of trainees that will be
assigned for the upcoming calendar year. At that time, the Contractor shall enter into an
agreement with the Department to provide a self-imposed on-the-job training program for the
calendar year. This agreement will include a specific number of annual training goals agreed to
by both parties. The number of training assignments may range from one (1) to six (6) per
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contractor per calendar year. Each January, a summary of the trainees required and the OJT
Workforce Development Pilot package will be sent to participating contractors. The number of
trainees assigned to each contractor in the summary will increase proportionately not to exceed
6, as shown in the following table. This package will also be provided to contractors as they
become newly eligible for the OJT Workforce Development Pilot throughout the remainder of
the year. Projects awarded after September 30 will be included in the following year’s Program.

The dollar thresholds for training assignments are as follows:

$4.5 — 8 million= 1 trainee

$ 9-15million= 2 trainees
$16 — 23 million= 3 trainees
$24 — 30 million= 4 trainees
$31 — 40 million= 5 trainees
$41 — and above= 6 trainees

Training Classifications

Preference shall be given to providing training in the following skilled work classifications.
However, the classifications established are not all-inclusive:

Equipment Operators Electricians

Laborers Painters

Carpenters Iron / Reinforcing Steel Workers
Concrete Finishers Mechanics

Pipe Layers Welders

The Department has on file common training classifications and their respective training
requirements; that may be used by the contractors. Contractors shall submit new classifications
for specific job functions that their employees are performing. The Department will review and
recommend for acceptance the new classifications proposed by contractors, if applicable. New
classifications shall meet the following requirements:

Proposed training classifications are reasonable and realistic based on the job skill classification
needs, and the number of training hours specified in the training classification is consistent with
common practices and provides enough time for the trainee to obtain journeyman level status.

Where feasible, 25% percent of apprentices or trainees in each occupation shall be in their first
year of apprenticeship or training. The number of trainees shall be distributed among the work
classifications on the basis of the contractor’s needs and the availability of journeymen in the
various classifications within a reasonable area of recruitment.

No employee shall be employed as a trainee in any classification in which they have successfully

completed a training course leading to journeyman level status or in which they have been
employed as a journeyman.
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Records and Reports

The Contractor shall maintain enrollment in the program and submit all required reports
documenting company compliance under these contract requirements. These documents and any
other information shall be submitted to the OJT Program Coordinator as requested.

Upon the trainee’s completion and graduation from the program, the Contractor shall provide
each trainee with a certification Certificate showing the type and length of training satisfactorily
completed.

Trainee Interviews

In order to determine the continued effectiveness of the OJT Program in Connecticut, the
department will periodically conduct personal interviews with current trainees and may survey
recent graduates of the program. This enables the OJT Program Coordinator to modify and
improve the program as necessary. Trainee interviews are generally conducted at the job site to
ensure that the trainees’ work and training is consistent with the approved training program.

Trainee Wages

Contractors shall compensate trainees on a graduating pay scale based upon a percentage of the
prevailing minimum journeyman wages (Davis-Bacon Act). Minimum pay shall be as follows:

60 percent of the journeyman wage for the first half of the training period

75 percent of the journeyman wage for the third quarter of the training period
90 percent of the journeyman wage for the last quarter of the training period

In no case, will the trainee be paid less than the prevailing rate for general laborer as shown in
the contract wage decision (must be approved by the Department of Labor).

Achieving or Failing to Meet Training Goals

The Contractor will be credited for each trainee currently enrolled or who becomes enrolled in
the approved training program and providing they receive the required training under the specific
training program. Trainees will be allowed to be transferred between projects if required by the
Contractor’s schedule and workload. The OJT Program Coordinator must be notified of
transfers  within five (5) days of the transfer or reassignments by e-mail
(Phylisha.Coles@ct.gov).

Where a contractor does not or cannot achieve its annual training goal with female or minority
trainees, they must produce adequate Good Faith Efforts documentation. Good Faith Efforts are
those designed to achieve equal opportunity through positive, aggressive, and continuous result-
oriented measures. 23 CFR § 230.409(g) (4). Contractors should request minorities and females
from unions when minorities and females are under-represented in the contractor’s workforce.
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Whenever a contractor requests ConnDOT approval of someone other than a minority or female,
the contractor must submit documented evidence of its Good Faith Efforts to fill that position
with a minority or female. When a non-minority male is accepted, a contractor must continue to
attempt to meet its remaining annual training goals with females and minorities.

Where a contractor has neither attained its goal nor submitted adequate Good Faith Efforts
documentation, ConnDOT will issue a letter of non-compliance. Within thirty (30) days of
receiving the letter of non-compliance, the contractor must submit a written Corrective Action
Plan (CAP) outlining the steps that it will take to remedy the non-compliance. The CAP must be
approved by ConnDOT. Failure to comply with the CAP may result in your firm being found
non-responsive for future projects.

Measurement and Payment

Optional reimbursement will be made to the contractor for providing the required training under
this special provision on ConnDOT Federal-Aid funded projects only.

Contractor will be reimbursed at $0.80 for each hour of training given to an employee in
accordance with an approved training or apprenticeship program. This reimbursement will be made
even though the Contractor receives additional training program funds from other sources, provided
such other source does not specifically prohibit the contractor from receiving other reimbursement.

Reimbursement for training is made annually or upon the trainees completion and not on a monthly
basis. No payment shall be made to the Contractor if either the failure to provide the required
training, or the failure to hire the trainee as a journeyperson, is caused by the Contractor.

Program reimbursements will be made directly to the prime contractor on an annual basis. To
request reimbursement, prime contractors must complete the Voucher for OJT Workforce
Development Pilot Hourly Reimbursement for each trainee in the OJT Program. This form is
included in the OJT Workforce Development Pilot package and is available on the Department’s
web site at:

www.ct.qov/dot

The completed form must be submitted to the Office of Contract Compliance for approval. The
form is due on the 15" day of January for each trainee currently enrolled and for hours worked
on ConnDOT Federal-Aid funded projects only.
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D.B.E. SUBCONTRACTORS AND MATERIAL SUPPLIERS OR
MANUFACTURERS

January 2013

I. ABBREVIATIONS AND DEFINITIONS AS USED IN THIS SPECIAL PROVISION

A. CTDOT means the Connecticut Department of Transportation.

B. USDOT means the U.S. Department of Transportation, including the Office of the Secretary, the Federal
Highway Administration (“FHWA”), the Federal Transit Administration (“FTA”), and the Federal Aviation
Administration (“FAA”).

C. Broker means a party acting as an agent for others in negotiating Contracts, Agreements, purchases, sales, etc.,
in return for a fee or commission.

D. Contract, Agreement or Subcontract means a legally binding relationship obligating a seller to furnish supplies
or services (including but not limited to, construction and professional services) and the buyer to pay for them.
For the purposes of this provision, a lease for equipment or products is also considered to be a Contract.

E. Contractor means a consultant, second party or any other entity under Contract to do business with CTDOT or,
as the context may require, with another Contractor.

F. Disadvantaged Business Enterprise (““DBE’’) means a for profit small business concern:

1. That is at least 51 percent owned by one or more individuals who are both socially and economically
disadvantaged or, in the case of a corporation, in which 51 percent of the stock is owned by one or more
such individuals; and

2. Whose management and daily business operations are controlled by one or more of the socially and
economically disadvantaged individuals who own it; and

3. Certified by CTDOT under Title 49 of the Code of Federal Regulations, Part 26, (Title 49 CFR Part 23 of
the Code of Federal Regulations for Participation of Disadvantaged Business Enterprise in Airport
Concessions)

G. USDOT-assisted Contract means any Contract between CTDOT and a Contractor (at any tier) funded in whole
or in part with USDOT financial assistance.

H. Good Faith Efforts (““GFE””) means all necessary and reasonable steps to achieve a DBE goal or other
requirement which by their scope, intensity, and appropriateness to the objective, can reasonably be expected to
fulfill the program requirement.

I. Small Business Concern means, with respect to firms seeking to participate as DBEs in USDOT-assisted
Contracts, a small business concern as defined pursuant to Section 3 of the Small Business Act and Small
Business Administration (“SBA”) regulations implementing it (13 CFR Part 121) that also does not exceed the
cap on average annual gross receipts in 49 CFR Part 26, Section 26.65(b).
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J. Socially and Economically Disadvantaged Individual means any individual who is a citizen (or lawfully
admitted permanent resident) of the United States and who is:

1. Any individual who CTDOT finds, on a case-by-case basis, to be a socially and economically
disadvantaged individual.

2. Any individuals in the following groups, members of which are rebuttably presumed to be socially and
economically disadvantaged:

o “Black Americans”, which includes persons having origins in any of the Black racial groups of
Africa;

e “Hispanic Americans”, which includes persons of Mexican, Puerto Rican, Cuban, Dominican,
Central or South American, or other Spanish or Portuguese culture or origin, regardless of race;

e “Native Americans”, which includes persons who are American Indians, Eskimos, Aleuts, or
Native Hawaiians.

e “Asian-Pacific Americans”, which includes persons whose origins are from Japan, China,
Taiwan, Korea, Burma (Myanmar), Vietnam, Laos, Cambodia (Kampuchea), Thailand, Malaysia,
Indonesia, the Philippines, Brunei, Samoa, Guam, the U.S. Trust Territories of the Pacific Islands
(Republic of Palau), the Commonwealth of the Northern Marianas Islands, Macao, Fiji, Tonga,
Kiribati, Juvalu, Nauru, or Federated States of Micronesia;

e “Subcontinent Asian Americans”, which includes persons whose origins are from India, Pakistan,
Bangladesh, Bhutan, the Maldives Islands, Nepal or Sri Lanka;

e Women;

Any additional groups whose members are designated as socially and economically
disadvantaged by the SBA, at such time as the SBA designation becomes effective.

K. Commercially Useful Function (*“CUF’) means the DBE is responsible for the execution of the work of the
contract and is carrying out its responsibilities by actually performing, managing, and supervising the work
involved with its own forces and equipment. The DBE must be responsible for procuring, determining quantity,
negotiating price, determining quality and paying for all materials (where applicable) associated with their work.
The DBE must also perform at least 30% of the total cost of its contract with its own workforce.

1I. ADMINISTRATIVE REQUIREMENTS

A. General Requirements

A DBE goal percentage equaling TEN PERCENT (10%) of the Contract value has been established for this
Contract. This DBE goal percentage will be applied to the final Contract value to ultimately determine the
required DBE goal. If additional work is required, DBE firms should be provided the appropriate opportunities
to achieve the required DBE goal.

In order to receive credit toward the Contract DBE goal, the firms utilized as DBE subcontractors or suppliers
must be certified as DBEs in the type of work to be counted for credit by CTDOT’s Office of Contract
Compliance prior to the date of the execution of the subcontract. Neither CTDOT nor the State of Connecticut’s
Unified Certification Program (UCP) makes any representation as to any DBE’s technical or financial ability to
perform the work. Prime contractors are solely responsible for performing due diligence in hiring DBE
subcontractors.

All DBEs shall perform a CUF for the work that is assigned to them. The Contractor shall monitor and ensure
that the DBE is in compliance with this requirement. The Connecticut DBE UPC Directory of certified firms can
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be found on the CTDOT website http://www.ct.gov/dot. The directory lists certified DBE firms with a description
of services that they are certified to perform. Only work identified in this listing may be counted towards the
project’s DBE goal. A DBE firm may request to have services added at any time by contacting CTDOT’s Office
of Contract Compliance. No credit shall be counted for any DBE firm found not to be performing a CUF.

Once a Contract is awarded, all DBEs that were listed on the pre-award DBE commitment document must be
utilized. The Contractor is obligated to provide the value and items of the work originally established in the pre-
award documentation to the DBE firms listed in the pre-award documentation. Any modifications to the pre-
award commitment must follow the procedure established in Section I1-C.

The Contractor shall designate a liaison officer who will administer the Contractor's DBE program. Upon
execution of this Contract, the name of the liaison officer shall be furnished in writing to CTDOT’s unit
administering the Contract, CTDOT’s Office of Contract Compliance and CTDOT’s Office of Construction
(*O0C”). Contact information for the designated liaison officer shall be furnished no later than the scheduled
date for the pre-construction meeting.

The Contractor shall submit a bi-monthly report to the appropriate CTDOT unit administering the
Contract. This report shall indicate what work has been performed to date, with the dollars paid and
percentage of DBE goal completed.

Verified payments made to DBEs shall be included in this bi-monthly report. A sample form is included on
the CTDOT website.

In addition, the report shall include:
1. A projected time frame of when the remaining work is to be completed for each DBE.

2. A statement by the Contractor either confirming that the approved DBEs are on schedule to meet the
Contract goal, or that the Contractor is actively pursuing a GFE.

3. Ifretainage is specified in the Contract specifications, then a statement of certification that the subcontractors’
retainage is being released in accordance with 1.08.01 (Revised or supplemented).

Failure by the Contractor to provide the required reports may result in CTDOT withholding an amount equal to one
percent (1%) of the monthly estimate until the required documentation is received.

The Contractor shall receive DBE credit when a DBE, or any combination of DBEs, perform work under the
Contract in accordance with this specification.

Only work actually performed by and/or services provided by DBEs which are certified for such work and/or
services, as verified by CTDOT, can be counted toward the DBE goal. Supplies and equipment a DBE purchases
or leases from the Contractor or its affiliate cannot be counted toward the goal.

Monitoring of the CUF will occur by CTDOT throughout the life of the project. If it is unclear that the DBE is
performing the work specified in its subcontract with the prime Contractor, further review may be required. If it
is determined that the DBE is not performing a CUF, then the work performed by that DBE will not be counted
towards the DBE goal percentage.
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B. Subcontract Requirements

The Contractor shall submit to CTDOT’s OOC all requests for subcontractor approvals on the standard CLA-12
forms provided by CTDOT. The dollar amount and items of work identified on the CLA-12 form must, at
minimum, equal the dollar value submitted in the pre-award commitment. CLA-12 forms can be found at
http://www.ct.gov/dot/construction under the “Subcontractor Approval” section. All DBE subcontractors must be
identified on the CLA-12 form, regardless of whether they are being utilized to meet a Contract goal percentage.
A copy of the legal Contract between the Contractor and the DBE subcontractor/supplier, a copy of the Title VI
Contractor Assurances and a copy of the Required Contract Provision for Federal Aid Construction Contracts
(Form FHWA-1273) (Federal Highway Administration projects only) must be submitted along with a request for
subcontractor approval. These attachments cannot be substituted by reference.

If retainage is specified in the Contract specifications, then the subcontract agreement must contain a prompt
payment mechanism that acts in accordance with Article 1.08.01 (Revised or supplemented).

If the Contract specifications do not contain a retainage clause, the Contractor shall not include a retainage clause
in any subcontract agreement, and in this case, if a Contractor does include a retainage clause, it shall be deemed
unenforceable.

In addition, the following documents are to be included with the CLA-12, if applicable:

e An explanation indicating who will purchase material.

o A statement explaining any method or arrangement for utilization of the Contractor’s equipment.

The subcontract must show items of work to be performed, unit prices and, if a partial item, the work involved by
all parties. If the subcontract items of work or unit prices are modified, the procedure established in Section II-C
must be followed.

Should a DBE subcontractor further sublet items of work assigned to it, only lower tier subcontractors who are
certified as a DBE firm will be counted toward the DBE goal. If the lower tier subcontractor is a non-DBE firm,
the value of the work performed by that firm will not be counted as credit toward the DBE goal.

The use of joint checks between a DBE firm and the Contractor is acceptable, provided that written approval is
received from the OOC prior to the issuance of any joint check. Should it become necessary to issue a joint check
between the DBE firm and the Contractor to purchase materials, the DBE firm must be responsible for negotiating
the cost, determining the quality and quantity, ordering the material and installing (where applicable), and
administering the payment to the supplier. The Contractor should not make payment directly to suppliers.

Each subcontract the Contractor signs with a subcontractor must contain the following assurance:

“The subcontractor/supplier/manufacturer shall not discriminate on the basis of race, color, national origin, or sex
in the performance of this contract. The contractor shall carry out applicable requirements of 49 CFR Part 26 in
the award and administration of DOT-assisted contracts. Failure by the
contractor/subcontractor/supplier/manufacturer to carry out these requirements is a material breach of this
contract, which may result in the termination of this contract or such other remedy as the recipient deems
appropriate.”

C. Modification to Pre-Award Commitment
Contractors may not terminate for convenience any DBE subcontractor or supplier that was listed on the pre-
award DBE commitment without prior written approval of the OOC. This includes, but is not limited to, instances
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in which a Contractor seeks to perform work originally designated for a DBE subcontractor with its own forces or
those of an affiliate, a non-DBE firm, or with another DBE firm.  Prior to approval, the Contractor must
demonstrate to the satisfaction of the OOC, that it has good cause, as found in 49CFR Part 26.53 (f)(3), for
termination of the DBE firm.

Before transmitting its request for approval to terminate pre-award DBE firms to the OOC, the Contractor must
give written notice to the DBE subcontractor and include a copy to the OOC of its notice to terminate and/or
substitute, and the reason for the notice.

The Contractor must provide five (5) days for the affected DBE firm to respond. This affords the DBE firm the
opportunity to advise the OOC and the Contractor of any reasons why it objects to the termination of its
subcontract and why the OOC should not approve the Contractor’s action.

Once the Contract is awarded, should there be any amendments or modifications of the approved pre-award DBE
submission other than termination of a DBE firm, the Contractor shall follow the procedure below that best meets
the criteria associated with the reason for modification:

1. If the change is due to a scope of work revision or non-routine quantity revision by CTDOT, the
Contractor must notify CTDOT’s OOC in writing or via electronic mail that their DBE participation on
the project may be impacted as soon as they are aware of the change. In this case, a release of work from
the DBE firm may not be required; however the Contractor must concurrently notify the DBE firm in
writing, and copy the OOC for inclusion in the project DBE file. This does not relieve the Contractor of
its obligation to meet the Contract specified DBE goal, or of any other responsibility found in this
specification.

2. If the change is due to a factor other than a CTDOT directive, a request for approval in writing or via
electronic mail of the modification from the OOC must be submitted, along with an explanation of the
change(s), prior to the commencement of work. The Contractor must also obtain a letter of release from
the originally named DBE indicating their concurrence with the change, and the reason(s) for their
inability to perform the work. In the event a release cannot be obtained, the Contractor must document all
efforts made to obtain it.

3. Inthe event a DBE firm that was listed in the pre-award documents is unable or unwilling to perform the
work assigned, the Contractor shall:

e Notify the OOC Division Chief immediately and make efforts to obtain a release of work from the
firm.

e Submit documentation that will provide a basis for the change to the OOC for review and approval
prior to the implementation of the change.

e Use the DBE Directory to identify and contact firms certified to perform the type of work that was
assigned to the unable or unwilling DBE firm. The Contractor should also contact CTDOT’s Office
of Contract Compliance for assistance in locating additional DBE firms to the extent needed to meet
the contract goal.

Should a DBE subcontractor be terminated or fail to complete work on the Contract for any reason, the Contractor
must make a GFE to find another DBE subcontractor to substitute for the original DBE. The DBE replacement
shall be given every opportunity to perform at least the same amount of work under the Contract as the original
DBE subcontractor.
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If the Contractor is unable to find a DBE replacement:

e The Contractor should identify other contracting opportunities and solicit DBE firms in an effort to
meet the Contract DBE goal requirement, if necessary, and provide documentation to support a GFE.
(Refer to GFE in Section I11.)

e The Contractor must demonstrate that the originally named DBE, who is unable or unwilling to
perform the work assigned, is in default of its subcontract, or identify other issues that affected the
DBE firm’s ability to perform the assigned work. The Contractor's ability to negotiate a more
advantageous agreement with another subcontractor is not a valid basis for change.

111. GOOD FAITH EFFORTS

The DBE goal is NOT reduced or waived for projects where the Contractor receives a Pre-Award GFE
determination from the Office of Contract Compliance prior to the award of the Contract. It remains the
responsibility of the Contractor to make a continuing GFE to achieve the specified Contract DBE goal. The
Contractor shall pursue every available opportunity to obtain additional DBE firms and document all efforts made
in such attempts.

At the completion of all Contract work, the Contractor shall submit a final report to CTDOT s unit administering
the Contract indicating the work done by and the dollars paid to DBEs. Only verified payments made to DBEs
performing a CUF will be counted towards the Contract goal.

Goal attainment is based on the total Contract value, which includes all construction orders created during the
Contract. If the Contractor does not achieve the specified Contract goal for DBE participation or has not provided
the value of work to the DBE firms originally committed to in the pre-award submission, the Contractor shall
submit documentation to CTDOT's unit administering the Contract detailing the GFE made during the
performance of the Contract to satisfy the goal.

A GFE should consist of the following, where applicable (CTDOT reserves the right to request additional
information):

1. A detailed statement of the efforts made to replace an unable or unwilling DBE firm, and a
description of any additional subcontracting opportunities that were identified and offered to DBE
firms in order to increase the likelihood of achieving the stated goal.

2. A detailed statement, including documentation of the efforts made to contact and solicit bids from
certified DBEs, including the names, addresses, and telephone numbers of each DBE firm contacted,;
the date of contact and a description of the information provided to each DBE regarding the scope of
services and anticipated time schedule of work items proposed to be subcontracted and the response
from firms contacted.

3. Provide a detailed explanation for each DBE that submitted a subcontract proposal which the
Contractor considered to be unacceptable stating the reason(s) for this conclusion.

4. Provide documentation, if any, to support contacts made with CTDOT requesting assistance in
satisfying the specified Contract goal.
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5. Provide documentation of all other efforts undertaken by the Contractor to meet the defined goal.
Additional documentation of efforts made to obtain DBE firms may include but will not be limited
to:
¢ Negotiations held in good faith with interested DBE firms, not rejecting them without sound
reasons.

e Written notice provided to a reasonable number of specific DBE firms in sufficient time to allow
effective participation.

e Those portions of work that could be performed by readily available DBE firms.

In instances where the Contractor can adequately document or substantiate its GFE and compliance with
other DBE Program requirements, the Contractor will have satisfied the DBE requirement and no
administrative remedies will be imposed.

V. PROJECT COMPLETION

At the completion of all Contract work, the Contractor shall:

1. Submit a final report to CTDOT s unit administering the Contract indicating the work done by, and the
dollars paid to DBEs.

2. Submit verified payments made to all DBE subcontractors for the work that was completed.

3. Submit documentation detailing any changes to the DBE pre-award subcontractors that have not met the
original DBE pre-award commitment, including copies of the Department’s approvals of those changes.

4. Retain all records for a period of three (3) years following acceptance by CTDOT of the Contract and
those records shall be available at reasonable times and places for inspection by authorized
representatives of CTDOT and Federal agencies. If any litigation, claim, or audit is started before the
expiration of the three (3) year period, the records shall be retained until all litigation, claims, or audit
findings involving the records are resolved.

If the Contractor does not achieve the specified Contract goal for DBE participation in addition to meeting the
dollar value committed to the DBE subcontractors identified in the pre-award commitment, the Contractor shall
submit documentation to CTDOT's unit administering the Contract detailing the GFE made during the
performance of the Contract to satisfy the goal.

V.SHORTFALLS

A. Failure to meet DBE goals

As specified in (11-A) above, attainment of the Contract DBE goal is based on the final Contract value. The
Contractor is expected to achieve the amount of DBE participation originally committed to at the time of award;
however, additional efforts must be made to provide opportunities to DBE firms in the event a Contract’s original
value is increased during the life of the Contract.

The Contractor is expected to utilize the DBE subcontractors originally committed in the DBE pre-award
documentation for the work and dollar value that was originally assigned.
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If a DBE is terminated or is unable or unwilling to complete its work on a Contract, the Contractor shall make a
GFE to replace that DBE with another certified DBE to meet the Contract goal.

The Contractor shall immediately notify the OOC of the DBE’s inability or unwillingness to perform, and provide
reasonable documentation and make efforts to obtain a release of work from the firm.

If the Contractor is unable to find a DBE replacement, then the Contractor should identify other contracting
opportunities and solicit DBE firms in an effort to meet the Contract DBE goal requirement, if necessary, and
provide documentation to support a GFE.

When a DBE is unable or unwilling to perform, or is terminated for just cause, the Contractor shall make a GFE
to find other DBE opportunities to increase DBE participation to the extent necessary to at least satisfy the
Contract goal.

For any DBE pre-award subcontractor that has been released appropriately from the project, no remedy will be
assessed, provided that the Contractor has met the criteria described in Section
1-C.

B. Administrative Remedies for Non-Compliance:

In cases where the Contractor has failed to meet the Contract specified DBE goal or the DBE pre-award
commitment, and where no GFE has been demonstrated, then one or more of the following administrative
remedies will be applied:

1. A reduction in Contract payments to the Contractor as determined by CTDOT, not to exceed the shortfall
amount of the DBE goal. The maximum shortfall will be calculated by multiplying the Contract DBE
goal (adjusted by any applicable GFE) by the final Contract value, and subtracting any verified final
payments made to DBE firms by the Contractor.

2. A reduction in Contract payments to the Contractor determined by CTDOT, not to exceed the shortfall
amount of the pre-award commitment. The maximum shortfall will be calculated by subtracting any
verified final payments made by the Contractor to each DBE subcontractor from the amount originally
committed to that subcontractor in the pre-award commitment.

3. A reduction in Contract payments to the Contractor determined by CTDOT for any pre-award DBE
subcontractor who has not obtained the dollar value of work identified in the DBE pre-award commitment
and has not followed the requirements of Section I1-C or for any DBE firm submitted for DBE credit that
has not performed a CUF.

4. The Contractor being required to submit a written DBE Program Corrective Action Plan to CTDOT for
review and approval, which is aimed at ensuring compliance on future projects.

5. The Contractor being required to attend a Non-Responsibility Meeting on the next contract where it is the
apparent low bidder.

6. The Contractor being suspended from bidding on contracts for a period not to exceed six (6) months.
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VI. CLASSIFICATIONS OTHER THAN SUBCONTRACTORS

A. Material Manufacturers

Credit for DBE manufacturers is 100% of the value of the manufactured product. A manufacturer is a firm that
operates or maintains a factory or establishment that produces on the premises the materials or supplies obtained
by the Contractor.

If the Contractor elects to utilize a DBE manufacturer to satisfy a portion of, or the entire specified DBE goal, the
Contractor must provide the OOC with:

e Subcontractor Approval Form (CLA-12) indicating the firm designation,
e An executed “Affidavit for the Utilization of Material Suppliers or Manufacturers" (sample attached), and
e Substantiation of payments made to the supplier or manufacturer for materials used on the project.

B. Material Suppliers (Dealers)

Credit for DBE dealers/suppliers is limited to 60% of the value of the material to be supplied, provided such
material is obtained from an approved DBE dealer/supplier.

In order for a firm to be considered a regular dealer, the firm must own, operate, or maintain a store, warehouse,
or other establishment in which the materials, supplies, articles or equipment of the general character described by
the specifications and required under the contract are bought, kept in stock, and regularly sold or leased to the
public in the usual course of business. At least one of the following criteria must apply:

e To be a regular dealer, the firm must be an established, regular business that engages, as its principal
business and under its own name, in the purchase and sale or lease of the products in question.

e A person may be a regular dealer in such bulk items as petroleum products, steel, cement, gravel, stone,
or asphalt without owning, operating or maintaining a place of business if the person both owns and
operates distribution equipment for the products. Any supplementing of the regular dealers’ own
distribution equipment shall be by long term lease agreement, and not on an ad hoc or contract to contract
basis.

e Packagers, brokers, manufacturers’ representatives, or other persons who arrange or expedite transactions
are not regular dealers within the meaning of this paragraph.

If the Contractor elects to utilize a DBE supplier to satisfy a portion or the entire specified DBE goal, the
Contractor must provide the OOC with:

e Subcontractor Approval Form (CLA-12) indicating the firm designation,
e Anexecuted “Affidavit for the Utilization of Material Suppliers or Manufacturers” (sample attached), and
e Substantiation of payments made to the supplier or manufacturer for materials used on the project.

C. Brokering

e Brokering of work for DBE firms who have been listed by the Department as certified brokers is allowed.
Credit for those firms shall be applied following the procedures in Section VI-D.

e Brokering of work by DBEs who have been approved to perform subcontract work with their own
workforce and equipment is not allowed, and is a Contract violation.
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e Firms involved in the brokering of work, whether they are DBEs and/or majority firms who engage in
willful falsification, distortion or misrepresentation with respect to any facts related to the project shall be
referred to the U.S. DOT, Office of the Inspector General for prosecution under Title 18, U.S. Code, Part
I, Chapter 47, Section 1020.

D. Non-Manufacturing or Non-Supplier DBE Credit

Contractors may count towards their DBE goals the following expenditures with DBES that are not manufacturers or
suppliers:

o Reasonable fees or commissions charged for providing a bona fide service such as professional, technical,
consultant or managerial services and assistance in the procurement of essential personnel, facilities,
equipment materials or supplies necessary for the performance of the Contract, provided that the fee or
commission is determined by the OOC to be reasonable and consistent with fees customarily allowed for
similar services.

e The fees charged only for delivery of materials and supplies required on a job site when the hauler, trucker,
or delivery service is a DBE, and not the manufacturer, or regular dealer of the materials and supplies, and
provided that the fees are determined by the OOC to be reasonable and not excessive as compared with fees
customarily allowed for similar services.

e The fees or commissions charged for providing bonds or insurance specifically required for the
performance of the Contract, provided that the fees or commissions are determined by CTDOT to be
reasonable and not excessive as compared with fees customarily allowed for similar services.

E. Trucking

While technically still considered a subcontractor, the rules for counting credit for DBE trucking firms are as
follows:

e The DBE must own and operate at least one fully licensed, insured, and operational truck used on the
Contract.

e The DBE receives credit for the total value of the transportation services it provides on the Contract using
trucks it owns, insures and operates using drivers it employs.

e The DBE may lease trucks from another DBE firm, including an owner-operator who is certified as a
DBE. The DBE who leases trucks from another DBE receives credit for the total value of the
transportation services the lessee DBE provides on the Contract.

o The DBE may lease trucks from a non-DBE firm; however the DBE may only receive credit for any fees
or commissions received for arranging transportation services provided by the non-DBE firms.
Additionally, the DBE firm must demonstrate that they are in full control of the trucking operation for
which they are seeking credit.

VII. Suspected DBE Fraud

In appropriate cases, CTDOT will bring to the attention of the USDOT any appearance of false, fraudulent, or
dishonest conduct in connection with the DBE program, so that USDOT can take the steps, e.g. referral to the
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Department of Justice for criminal prosecution, referral to USDOT Inspector General, action under suspension
and debarment or Program Fraud and Civil Penalties rules provided in 49 CFR Part 31.
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CONNECTICUT DEPARTMENT OF TRANSPORTATION
(OFFICE OF CONSTRUCTION)
BUREAU OF ENGINEERING AND CONSTRUCTION

This affidavit must be completed by the State Contractor's DBE notarized and attached to the contractor's request to utilize a DBE supplier or
manufacturer as a credit towards its DBE contract requirements; failure to do so will result in not receiving credit towards the contract DBE requirement.

State Contract No.
Federal Aid Project No.

Description of Project
I, , acting in behalf of ,
(Name of person signing Affidavit) (DBE person, firm, association or corporation)
of which I am the certify and affirm that
(Title of Person) (DBE person, firm, association or corporation)
is a certified Connecticut Department of Transportation DBE. | further certify and affirm that | have read and understand 49 CFR, Sec.
26.55(e)(2), as the same may be revised.

| further certify and affirm that will assume the actual and
(DBE person, firm, association or Corporation)
for the provision of the materials and/or supplies sought by

If a manufacturer, | operate or maintain a factory or establishment that produces, on the premises, the materials, supplies, articles or equipment required
under the contract an of the general character described by the specifications.

If a supplier, 1 perform a commercially useful function in the supply process. As a regular dealer, I, at a minimum, own and operate the distribution
equipment for bulk items. Any supplementing of my distribution equipment shall be by long-term lease agreement, and not on an ad hoc or contract-by-
contract basis.

I understand that false statements made herein are punishable by Law (Sec. 53a-157), CGS, as revised).

(Name of Corporation or Firm)

(Signature & Title of Official making the Affidavit)

Subscribed and sworn to before me, this day of 20

Notary Public (Commissioner of the Superior Court)

My Commission Expires

CERTIFICATE OF CORPORATION

1, , certify that | am the

(Official) (President)
of the Corporation named in the foregoing instrument; that I have been duly authorized to affix the seal of the Corporation to such papers as require the
seal; that , who signed said instrument on behalf of the Corporation, was then of said

corporation; that said instrument was duly signed for and in behalf of said Corporation by authority of its governing body and is within the scope of its
corporation powers.

(Signature of Person Certifying) (Date)
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ITEM #0204151A - HANDLING WATER

Description: This item shall consist of the design, construction, furnishing, installation, use,
maintenance, cleaning, removal and disposal of all temporary protective facilities and
appurtenances required to convey surface and/or subsurface water beyond the work area for the
proper performance of the work at Structure No. 06682. Such temporary protective facilities
and appurtenances may include, but are not limited to, surface and subsurface dams (including
cofferdams), flow diversions, special linings for erosion protection, outlet protection, pipes and
other flow containment structures, barriers, watertight joints, sedimentation pools, and/or
prefabricated sediment containment devices. The handling of water shall be in accordance with the
requirements of Section 1.10 of the Form 816. This item shall also include the development and
use of appropriate construction methods and sequencing for any temporary protective facility,
which the permanent structures must be constructed in the dry.

The safe conveyance of flood flows and the protection of existing structures and all finished
construction during high water are also included in the scope of the work under this item.

Materials: Unless otherwise noted, the temporary protective facilities and appurtenances may be
composed of any material or combination of materials that are in sound condition, capable of
conveying the water as designed and that meet the approval of the Engineer.

Prefabricated sediment containment devices shall consist of appropriately sized Dirtbags,
manufactured by ACF Environmental Inc., or approved equal.

Construction Methods:

The Contractor shall investigate and verify the existing surface and subsurface water conditions
at the site. The Contractor shall then evaluate the type of protective facilities, appurtenances and
measures required, and develop a Water Handling Plan for the site.

At least 30 calendar days before starting any construction, the Contractor shall submit the Water
Handling Plan for the site to the Engineer for review and comment. The plan must conform to
the construction plans and all other contract documents including, but not limited to, the
environmental permits and Section 1.10. The furnishing of such plans and methods shall not
relieve the Contractor of his responsibility for the safety of the work in accordance with Section
1.07, and for the successful completion of the project.

The Water Handling Plan must also conform to the requirements of Article 1.05.02-2 — Working
Drawings.

ITEM #0204151A
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The plan for the site, together with a description of the work and any other supporting data, shall
adequately detail the following for conveying water through the work area:

(a) Method(s) of conveying water through the site, including proposed materials and
equipment.

(b) Types, sizes, lengths, and locations of proposed temporary facilities and appurtenances.

(c) Sequence of construction at the site, as it pertains to the conveyance of water.

(d) Anticipated schedule and duration of each phase of the operation.

The height of surface and subsurface dams (including cofferdams), flow diversions, barriers,
sedimentation pools, and pumping pools shall provide reasonable protection to the work area
from overtopping or flooding. All such temporary facilities and appurtenances, equipment, and
operations shall be of sufficient size, watertightness, and capacity as to assure construction of the
permanent work in the dry, and shall not interfere with proper performance of the work. Their
construction shall be such as to permit excavation for, and construction of, the permanent work
to the limits and dimensions shown on the plans. Adequate clearance shall be provided for the
proper inspection of the work. All temporary facilities and appurtenances must conform to the
plans and all other contract documents, including but not limited to the environmental permits
and Section 1.10.

If stream flow is expected to temporarily exceed the capacity of the temporary systems before
the permanent work is complete (such as during heavy storm flow), or as ordered by the
Engineer, the stream flow must be allowed to pass through the work area. Work areas that must
convey the stream flow shall be sufficiently lined, cleaned, and sealed as to protect against
sedimentation of the stream, erosion, and damage to the permanent work. The Contractor shall
monitor the National Weather Service forecasts for the project location and respond accordingly,
including adjusting the schedule for planned activities and taking appropriate precautionary
measures at the site.

Where required, dewatering shall be sufficient to prevent the movement of water through any
fresh concrete. No pumping will be permitted during the placing of concrete, and for a period of
24 hours thereafter, unless a properly located sump and pump is used with sufficient capacity to
prevent damage from the sudden rising of water. Any required dewatering operations shall not
pump directly into the stream but shall pump into a sedimentation pool or prefabricated sediment
containment device before being allowed to enter the stream flow, in accordance with Section
1.10. If prefabricated sediment containment devices are used, they shall be sized and installed in
accordance with the manufacturer's recommendations.

Movements or failures of the temporary protection facilities and appurtenances, or any portions
thereof, which prevents proper completion of the permanent work, shall be corrected at the sole
expense of the Contractor.

Unless otherwise provided for or directed, all such temporary protective work shall be removed
and disposed of in an approved manner when no longer required.

ITEM #0204151A
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The Contractor shall be responsible for the scheduling of work under this item so as not to
interfere with any other sequence of operations or the Maintenance and Protection of Traffic
provisions developed for this project. Delays as a result of work required under this item shall
not constitute a claim for an extension of contract time.

Crane mats shall be utilized to provide a solid foundation for large machinery where shown on
the plans.

Method of Measurement: This work, being paid for on a lump sum basis, will not be measured
for payment.

Basis of Payment: Payment for this item will be made at the contract lump sum price for
“Handling Water.” The price shall include the design, construction, furnishing, installation, use,
maintenance, cleaning, removal and disposal of all temporary protective facilities and
appurtenances required to convey surface and/or subsurface water beyond the work area for the
proper performance of the work. Such temporary protective facilities and appurtenances include,
but are not limited to, surface and subsurface dams (including cofferdams), flow diversions,
crane mats, special linings for erosion protection, outlet protection, pipes and other flow
containment structures, barriers, watertight joints, sedimentation pools, and/or prefabricated
sediment containment devices, and all materials, equipment, tools, labor, and work incidental
thereto. The lump sum price shall include all excavation required for temporary protective
facilities and appurtenances, sealing joints, conveying channel flow during construction, and
protecting the work area and permanent work in the event of a storm. Furnishing and placing site
preparation materials shall also be included in the price for this work, including pipe bedding and
backfill, and stone aggregate or straw underlayments for prefabricated sediment containment
devices.

The price shall also include all required dewatering, including pumping and any related
environmental controls, facilities and appurtenances required to return water to the environment
in a clean, safe manner, constituting the proper disposal of water removed from the work area.

Also included in the lump sum price shall be the costs of developing an approved Water
Handling Plan for the site, and scheduling and sequencing the work to ensure proper conveyance
of the channel flow during construction.

The Contractor shall be responsible for restoring damages he incurs at his own expense. Any
damages to existing facilities and appurtenances, to the work in progress, or to materials or
equipment, from normal flows or high stages of the channel during storm flows, shall be restored
at no additional cost to the state.

Sedimentation control systems will be paid for separately at the contract unit price per linear foot
for “Sedimentation Control System”.

Pay Item Pay Unit
Handling Water L.S.
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ITEM #0406287A - RUMBLE STRIPS - AUTOMATED

Description:

Work under this item shall consist of installing rumble strips on asphalt highway shoulders
where shown on the plans or where directed by the Engineer, and in conformance with these
specifications.

Construction Methods:

The Contractor shall pre-mark the location of the edge of the cut, and the beginning and ending
points of the sections, prior to the installation of the rumble strips. The Engineer shall review
and approve the locations.

The Contractor shall arrange for a technical representative, from the company which produces
the milling machine to be used on the project, who will be required to be on-site from the
beginning of the operation in order to ensure results that meet the requirements of the plans and
specifications until such time the Engineer is satisfied.

Rumble strips should not be installed on bridge decks, in acceleration and deceleration lanes, at
drainage structures, at loop detector sawcut locations, or in other areas identified by the
Engineer.

Automated (Wide Shoulders):

The equipment shall be able to install the rumble strips in sections where the shoulder width
from the edge line to an obstruction is greater than or equal to 4 feet. Where there are no
obstructions, the equipment shall be used in sections where the shoulder width from the edge line
is a minimum of 3 feet. The equipment shall consist of a rotary type cutting head with a
maximum outside diameter of 24” and shall be a minimum of 16” long. The cutting head(s)
shall have the cutting tips arranged in such a pattern as to provide a relatively smooth cut
(approximately 1/16 of an inch between peaks and valleys) in one pass. The cutting head shall
be on its own independent suspension from that of the power unit to allow the tool to self align
with the slope of the shoulder or any irregularities in the shoulder surface. The equipment shall
include suitable provisions for the application of water to prevent dusting. The Contractor shall
use a machine capable of creating the finished pattern at a minimum output of 60 rumble strips
per minute.

Manual (Narrow Shoulders):

The equipment shall be able to install the rumble strips in sections where the shoulder width
from the edge line to an obstruction is between 3 feet and 4 feet. The cutting head(s) shall have
the cutting tips arranged in such a pattern as to provide a relatively smooth cut (approximately
1/16 of an inch between peaks and valleys) in one pass. The equipment shall include suitable
provisions for the application of water to prevent dusting.

Finished Cut (Automated or Manual)

ITEM #0406287A
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The rumble strips shall have finished dimensions of 77 (+/- 1/2”’) wide in the direction of travel
and shall be a 16” (+/- 1/2”) long measured perpendicular to the direction of travel. The
depressions shall have a concave circular shape with a minimum 1/2” depth at center (maximum
allowable depth is 5/8” measured to a valley). The rumble strips shall be placed in relation to the
roadway according to the patterns shown in the plans or on the Rumble Strip Details. Alignment
of the edge of the cut shall be checked and verified by the Engineer.

The cutting tool shall be equipped with guides to provide consistent alignment of each cut in
relation to the roadway.

The Contractor shall pick up any waste material resulting from the operation in a manner
acceptable to the Engineer. This waste material shall be disposed of in accordance with
Subarticle 2.02.03-10(a).

The work area shall be returned to a debris-free state prior to re-opening to traffic.

The Contractor shall provide all traffic control according to the Maintenance and Protection of
Traffic Specification included elsewhere in the contract.

Method of Measurement:

This work will be measured for payment by the actual number of feet of shoulder where the
rumble strips are placed and accepted. This distance shall be measured longitudinally along the
edge of pavement with deductions for bridge decks, acceleration and deceleration lanes, drainage
structures, loop detector sawcut locations, and other sections where the rumble strips were not
installed.

Basis of Payment:

This work will be paid for at the Contract unit price per foot for "Rumble Strips - Automated" or
"Rumble Strips - Manual." The price shall include furnishing all equipment, tools, labor, a
technical representative and work incidental thereto and also disposal of any waste material
resulting from the operation. The Contractor will not be paid under the item "Rumble Strips -
Manual” if the field conditions allow for the use of the "Rumble Strips - Automated™ item, even
if the manual method was used.

ITEM #0406287A
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DETAILS AND SECTIONS OF RUMBLE STRIPS
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ITEM #0406289A - REMOVAL OF RUMBLE STRIPS

Description:

Work under this item shall consist of removing rumble strips through milling and repaving with
hot mix asphalt (HMA) where shown on the plans or where directed by the Engineer, and in
conformance with these specifications. The surface lift of the existing pavement shall be removed
by milling out the existing rumble strip to a depth of 1.5 to 2.5 inches. The milled surface shall be
swept by hand or machine and then be blown clean with compressed air or a hot air lance. Tack
coat is to be applied to the milled surface and any vertical or semi-vertical walls formed by the
milling. The milled out area shall then be filled and compacted with HMA S0.375.

Definitions:

Surface lift of pavement: The thickness of the last lift of pavement placed prior to performing crack
sealing. A lift is defined as single bituminous-concrete mixture placed at a defined thickness in a
single paver pass (or by handwork.)

Materials:
Materials for this work shall consist of the following:

Hot-mix Asphalt (specifically HMA S0.375) conforming to the requirements of Sections 4.06 and
M.04 of the Standard Specifications.

Tack coat conforming to the material requirements for tack coat in Sections 4.06 and M.04 of the
Standard Specifications.

Equipment:
Equipment for this work shall include, but is not limited to, the following:

Milling machine — A milling machine designed and built for milling HMA pavements. It shall be
self propelled with sufficient power, traction, and stability to maintain depth.

The rotary drum of the machine shall utilize carbide tip tools spaced not more than 5/8 inches
apart. Use of a fine-milling drum with a tighter tooth spacing of 0.3 inches is desirable, but
optional. The forward speed of the milling machine shall be limited to no more than 45
feet/minute. The tools on the revolving cutting drum must be continually maintained and shall be
replaced as warranted to provide a uniform pavement texture. It must include dust control
equipment during the removal process.

It shall be capable of removing the existing pavement to a width of 2 to 10 inches wider than the
rumble strip.

A wider milling width may be used in cases where two rumble strips are located near and parallel
to each other, as may occur in a median area; see Construction Methods.

Sweeper — A hand broom is acceptable for smaller areas when approved by the Engineer. If a
mechanized sweeper is used, it shall be equipped with a water tank and be capable of removing the
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millings and loose debris from the surface. Other sweeping or vacuum type equipment may be
provided in lieu of the sweeper where acceptable by the Engineer.

Air compressor — The unit shall consist of an air compressor capable of producing 100 psi, oil
free, compressed air for blowing the milled pavement surface clean.

Hot air lance — The unit shall be designed for cleaning and drying the pavement surface. It shall
consist of an air compressor capable of delivering 100 psi, oil free heated air. The compressed air
emitted from the tip of the lance shall be flame free and be capable of achieving a temperature of at
least 1500°F.

Paving and compaction equipment — All equipment used to place and compact the hot mix asphalt
required for this work shall meet the requirements of Section 4.06 of the Standard Specifications,
except no grade and slope control shall be required. Also, due to the nature of this work, it is
expected that much of the placement of hot mix asphalt will require hand work. Either vibratory
plate compactors or rollers may be used for compaction.

Construction Methods:
The Contractor shall pre-mark the location of the beginning and ending points of the sections, prior
to the removal of the rumble strips. The Engineer shall review and approve the limits of removal.

The width of milling shall be as specified on the Plans or other specifications. If no other width
specification exists, the width of milling shall be 2 to 10 inches wider than the existing rumble
strip. Rumble strips are typically about 16 inches wide. If there are two rumble strips located near
and parallel to one another, as may occur in median areas, and if they both can be removed by a
single pass of a wider milling machine without adversely affecting drainage, safety, or quality of
results, then a wider milling machine may be used. In this case the length measured for pay will be
the sum of the lengths of the two individual rumble strips. Milling widths wider than specified
above may be used with the written permission of the Engineer.

The depth of removal shall be as shown on the Plans, or as detailed in specifications, or as directed
by the Engineer, generally from 1.5 to 2.5 inches. The intent is to remove the surface lift. If there
are no Plans or other specifications, mill 1.5 to 2.5 inches as needed to match the thickness of the
surface lift. The Engineer may alter the milling depth based on conditions discovered as work is in
progress. It is expected that the milling depth will not exceed 2.5 inches. If the surface lift is 3
inches thick and it is in good condition, as determined by the Engineer, mill only 1.5 inches deep,
unless directed otherwise by the Plans, project specifications, or Engineer.

As specified in the requirements for milling, the milled surface shall be swept clean (by hand if
necessary.) Once all millings are removed by sweeping, the milled areas shall be allowed to dry if
necessary. Any moisture in or on the milled areas must be allowed to evaporate or be removed
with the assistance of a hot air lance as specified above. Once the milled area is deemed dry by the
Engineer it shall be blown with compressed or hot lance air, as specified above, so that no debris or
dust is present on or within the milled area.
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Once deemed clean by the Engineer, the milled area, including the sides/walls of the milled area,
shall receive an application of tack coat as specified above and in Section 4.06 of the Standard
Specifications.

After the tack coat has had sufficient time to cure or break, HMA S0.375 (Superpave Level 2) shall
be placed and compacted to the requirements above and in Section 4.06 of the Standard
Specification. It shall be compacted to match the elevation of the surrounding pavement surface.

At all times the Contractor is required to meet the density and compaction and all other
requirements specified in Sections 4.06 and M.04 of the Standard Specifications and any
supplementals that have been issued by the bid date of the project.

The Contractor shall resurface the milled area prior to opening the roadway to traffic. The milled
area shall be swept, cleaned with compressed air, tacked and repaved in the same day.

Precaution should be taken to avoid damage to the existing roadway materials that are to remain in
place. If damage occurs, it must be repaired by the Contractor at no additional cost to the State.
The methods employed in performing the work and all equipment, tools, machinery and plant used
in handling material and executing any part of the work shall be subject to the approval of the
Engineer before the work is started; and whenever found unsatisfactory, it shall be changed and
improved as required by the Engineer.

The Contractor shall pick up any waste material resulting from the operation in a manner
acceptable to the Engineer. This waste material shall be disposed of in accordance with Subarticle
2.02.03-10(a).

Method of Measurement:

This work will be measured for payment by the actual number of linear feet of rumble strips
removed. This distance shall be measured longitudinally along the edge of pavement with
deductions for bridge decks, acceleration and deceleration lanes, drainage structures, loop detector
sawcut locations, and other sections where the rumble strips were not previously installed. If two
rumble strips are near one another and are removed by a single milling machine pass, the length
measured for pay will be the sum of the lengths of the two rumble strips.

Basis of Payment:

This work will be paid for at the Contract unit price per linear foot for "Removal of Rumble
Strips.” The price shall include the removal of the existing rumble strips, furnishing all materials,
placement, and compaction of the HMA, equipment, tools, labor, and work incidental thereto and
also disposal of any waste material resulting from the operation.

Pay item Pay Unit
Removal of Rumble Strips L.F.
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ITEM #0601097A - VARIABLE DEPTH PATCH

Description: Work under this item shall consist of removing loose, deteriorated concrete, and
concrete overlaying hollow areas and applying a cementitious mortar to these areas as well as
spalled and scaled areas as shown on the plans, as directed by the Engineer, and in accordance with
these specifications.

Materials: The cementitious mortar shall be one of the following:

5 Star Structural Concrete V/O

Manufactured by: Five Star Products, Inc.
750 Commerce Drive
Fairfield, CT 06825

Re-crete 20 Minute Set

Manufactured by: Dayton Superior Specialty Chemical Corp.
4226 Kansas Avenue
Kansas City, KS 66016

Emaco S88 ClI

Manufactured by: BASF Building Systems
889 Valley Park Drive
Shakopee, MN 55379

The single component zinc-rich primer shall conform to Federal Specification TT-P-641,
Type 1, and shall be brush applied in two coats.

Certification: A Materials Certificate shall be required for the cementitious mortar and the
zinc primer in accordance with Article 1.06.07, certifying the conformance of this material to the
requirements stated herein.

Construction Methods: Before any concrete is removed, the Engineer shall perform an inspection
to determine the exact limits and locations of all areas to be repaired.

The perimeter of each deteriorated area shall be squared up to a minimum of %" deep by
chiseling or sawcutting. Care shall be taken not to cut existing reinforcing.

Loose and deteriorated concrete and hollow areas shall be chipped away back to sound

concrete. The exposed concrete surfaces shall be thoroughly sandblasted and vacuumed
immediately prior to applying the mortar.

PROJECT NO. 0059-0263 103 ITEM #0601097A



All surfaces of exposed concrete and reinforcing steel shall be free of oil, solvent, grease,
dirt, dust, bitumen, rust, loose particles, and foreign matter. Prior to sandblasting of concrete and
steel surfaces, all petroleum contamination on these surfaces shall be removed by an appropriate
solvent or detergent cleaning operations.

All compressed air equipment used in cleaning shall have properly sized and designed oil
separators, attached and functional, to assure the delivery of oil-free air at the nozzle.

Extreme care shall be taken, where reinforcing steel is uncovered, not to damage the steel or
its bond in the surrounding concrete. Pneumatic tools shall not be placed in direct contact with
reinforcing steel. Maximum 15 Ib. pneumatic hammers shall be used for general chipping and
removal. Exposed reinforcing steel shall be sandblasted in accordance with SSPC-SP-6,
Commercial Blast Cleaning, to remove all contaminants, rust, and rust scale.

All exposed blast-cleaned reinforcing steel shall be coated with two coats of the single
component zinc-rich primer, brush applied (note--the second coat shall only be applied after the first
has dried). Applications of the zinc primer shall be in accordance with the manufacturer’s printed
instructions.

If the existing reinforcing steel is severely corroded or damaged, the Engineer shall be
notified immediately.

Adequate measures shall be taken by the Contractor to prevent concrete chips, tools and
materials from entering into adjacent roadway lanes or dropping to areas below the structure. When
using sandblasting equipment, all work shall be shielded for the protection of the public. All debris
shall be promptly swept up, removed, and satisfactorily disposed of by the Contractor from the site.

All mixing and application of the mortar shall be done in strict accordance with the printed
instructions supplied by the manufacturer and as directed by the Engineer.

At the time of mortar application, the concrete surfaces against which this material is to be
placed shall be sound, tight, and thoroughly roughened by the removal and sandblasting procedures
specified above. The exposed concrete surfaces shall be dampened with fresh immediately prior to
placement of the mortar. The minimum ambient and patched area surface temperatures shall be 45
degrees F. and rising at the time of mortar application.

The mortar shall be packed into the substrate, filling all pores and voids, then forced against
the edges of the repair, working toward the center. After filling the voids, the mortar shall be
compacted and the surfaces struck off with a steel trowel to match the original contour of the
existing concrete.

A fine spray mist of water shall be used to aid the cure of the patches by preventing the
surface from drying for a minimum of two hours.
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Cured patches shall be sounded by the Engineer to detect the presence of any hollow areas.
Such areas shall be removed and replaced by the Contractor at his own expense until an acceptable
patch is in place.

Method of Measurement: This work will be measured for payment by the number of
cubic feet of cementitious mortar incorporated into the completed and accepted work.

Basis of Payment: This work will be paid for at the contract unit price per cubic foot for
“Variable Depth Patch”, complete in place, which price shall include removal of loose and
deteriorated concrete, sawcutting or chiseling, sandblasting, disposal of removed concrete and
preparation materials, zinc primer on the reinforcing steel, and all materials, equipment, tools, and
labor incidental thereto.
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ITEM #0602910A - DRILLING HOLES AND GROUTING DOWELS

Description: Work under this item shall consist of drilling holes in concrete and grouting dowels
at the locations shown on the plans, in accordance with the plans, the manufacturer's recommenda-
tions, and as directed by the Engineer. For the purposes of this specification, a dowel is defined as a
reinforcing bar.

Materials: The chemical anchoring material shall conform to Subarticle M.03.07.

Construction Methods: Before fabricating any materials, the Contractor shall submit
manufacturer’s specifications and installation for the chemical anchoring material to the Engineer
for review in accordance with Article 1.05.02.

Holes for the dowels shall be located as shown on the plans. The holes shall clear the existing
reinforcement and provide the minimum cover as shown on the plans. A pachometer shall be used
to locate existing reinforcing steel. If existing reinforcing is encountered during the drilling
operation, the holes shall be relocated and the uncompleted holes shall be filled with the chemical
anchoring material and finished smooth and flush with the adjacent surface.

The depth and diameter of each hole shall be as shown on the plans. If the diameter of a hole is not
shown, the diameter of the hole shall conform to the manufacturer's recommendations for the
diameter of the dowel being anchored. If the depth and diameter of a hole are not shown, the hole
shall conform to the manufacturer's recommendations for the diameter of the dowel being anchored
such that the grouted dowels will be able to develop, in tension, 100 percent of its specified yield
strength.

Hole drilling methods shall not cause spalling, cracking, or other damage to the existing concrete.
The weight of the drill shall not exceed 6 kg. Those areas damaged by the Contractor shall be
repaired by him in a manner suitable to the Engineer and at no expense to the State.

Prior to placing the chemical anchoring material in the holes, the holes shall be cleaned of all dirt,
moisture, concrete dust and other foreign material. The dowel and the chemical anchoring material
shall be installed in the holes in accordance with the chemical anchoring material manufacturer's
recommendations.

The Contractor, as directed by the Engineer, shall take adequate precautions to prevent any
materials from dropping to the area below, which may result in damage to any existing construction
or to adjoining property. Should any damage occur to the structure as a result of the Contractor's
operations, the Contractor shall make repairs at his own expense. The repair work shall be
approved in advance and shall be of a quality acceptable to the Engineer.

Method of Measurement: This work will be measured for payment by the number of drilled holes
in which dowels are embedded and accepted.
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Basis of Payment: This work will be paid for at the contract unit price each for "Drilling Holes
and Grouting Dowels,” which price shall include drilling and preparing holes, furnishing and
installing the chemical anchoring material in the holes and all material, equipment, tools and labor.

incidental thereto.

The cost for furnishing dowels shall be paid for under the item “Deformed Steel Bars”.
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ITEM #0651312A — REPAIR EXISTING CULVERT(ESTIMATED COST)

Description: Work under this item shall consist of removing sediments and other accumulated
materials inside the existing 72” host culvert, inspecting the existing pipe and preparing an
evaluation report, restoring the culvert (host pipe) in preparation for pipe lining, and filling voids
surrounding the pipe.

Materials:
1. Repair of culvert invert: The material for the culvert invert repair shall conform to Permacast
PL-12,000 or approved equal.

2. Repair of perforations & fill voids: The voids surrounding the host pipe shall be filled with
Septec Polyeurethane. The perforations and joint separation on the host pipe shall also be
repaired with Spetec Polyeurethane. Spetec can be substituted with other approved equal but
must be approved by the Engineer.

Construction Methods:

1. Obstruction and sediment removal

Before cleaning activities start, inspect existing culvert to determine which cleaning method to
use and develop a plan for removing obstructions such as roots, stone, gravel, sediment, etc...
from the pipe. The plan shall address the cleaning methods proposed and how the cleaning
methods will not damage the culvert — particularly the invert, which could be distressed if heavy
equipment is used to move debris through the culvert.

Contractor shall control and divert existing stream or groundwater flow during cleaning
activities. Non-mechanically powered cleaning method shall be used to remove the above
mentioned materials from the pipe invert. Roughly remove all sediments, debris and other
accumulated material from the culvert. Dispose of the above mentioned materials according to
Section 1.10, "Best Management Practices™ of the Standard Specifications. Any damage caused
to the culvert by the Contractor shall be repaired at the Contractor’s expense.

2. Inspecting Existing Culvert

After cleaning, inspect the culvert by taking photographs with a camera as noted below. During
inspection, review, log and comment on conditions that require attention before construction of
the concrete pipe liner. Inspect entire length of culvert and document the condition and location
of:

A. Any condition that might prevent invert paving such as rusted or loose area that need to
be removed. Keep in mind that a solid surface is required for the sprayed concrete to
adhere to.

B. Any condition that might prevent proper construction of pipe liner onto the host pipe.
Keep in mind that a solid surface is required for the sprayed concrete to adhere to.

C. Protrusions

D. Each culvert pipe joint. Identify location and extent of joint separation.

ITEM #0651312A
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During inspection, perform additional cleaning as required to obtain acceptable quality of digital
photographs. The Engineer may stop inspection and require additional cleaning before allowing
the Contractor to proceed with further inspection. No additional payment will be made by the
Department if additional cleaning is performed.

Since the host pipe is 6° in diameter, human entry inspection is anticipated. A hand held digital
photo camera with flash to record inspection of host pipe shall be used. Flash and picture quality
must be suitable to provide a clear, in-focus picture of entire periphery of culvert pipe under all
conditions.

Record and label all digital photographs for incorporation into inspection and evaluation report.
The report must include the following information:

1. Digital photographs:
e Number each photograph
e Inspection date
e Distance along host pipe from inlet or outlet

2. Table:
e Number matching the photograph number
e Inspection date
e Description of host pipe size, type and length
e Distance along host pipe from inlet or outlet
e Description and location of each defect. The location shall be identified by the
clock position(ie 6 o’clock)
e Description of flow direction

Electronic Media:

Digital photographs must be made in high quality digital media such as CD or DVD. Retain
a copy of all inspection documentation (compact disks, memory sticks, databases, and logs) for
duration of work.

3. Inspection and Evaluation Report: After completing rough culvert cleaning and inspection,
submit a legible written inspection and evaluation report within 7 days in accordance with
“Submittals” below. Include 2 hard copies of the entire evaluation report and one digital copy.
The Engineer will review the submitted digital photographs and inspection logs to determine if the
quality of the still images are acceptable and defects were properly identified and documented.

4. Host Pipe Restoration Plan: Once the Inspection and Evaluation Report is accepted, the
Contractor shall develop and submit a Host Pipe Restoration Plan. Restoration of the culvert
may begin once the Plan has been approved. Under the Plan, protrusions of portions of the
existing pipe into the culvert that may prevent placement of the sprayed concrete or an adequate
thickness of concrete, shall be removed by methods approved by the Engineer. It is essential to
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remove any loose or almost rusted out areas so these areas can be repaired. Once repaired, these
areas will provide a solid surface for the sprayed concrete to adhere to.

Repairing the host pipe shall be addressed in accordance to the Host Pipe Restoration Plan, as
outlined below.

Invert Voids: Before installing new pipe liner, completely fill voids of host pipe invert with
Permacast PL-12,000 or approved equal. Material placement shall be controlled
in lifts to prevent material from filling inside the culvert through perforations in
the pipe and reducing the cross section of the pipe.

Perforations/Paras 30 through 32: Delete if a geotechnical investigation has been performed and
Culvert Contact Grouting is specified elsewhere in the special provisions.

Wall Voids: Inject through the perforations to fill voids behind host pipe wall with Septec
Polyeurethane, in accordance to the manufacturer’s recommendation or as
directed by the Engineer. Ports may need to be created in the existing culvert wall
to access hollow areas behind the pipe and to ensure that voids are completely
filled. Care shall be taken to prevent material from spilling into the inside of the
culvert and from flowing into the waterway.

The Contractor and Engineer will visualize inspect the culvert once the repair of the invert and
the perforations/voids have been made. If further repair is required, there will be no additional
payment for this work.

5. Thorough culvert cleaning: The entire interior surface of the existing pipe shall be
thoroughly cleaned by power washing. After power washing, all the sediments, debris and
wastewater shall be pumped into a Frac tank. The wastewater, sediments, debris and other
accumulated material shall be disposed of according to Section 1.10, "Best Management
Practices" of the Standard Specifications.

Method of Measurement: The repair of the existing culvert will not be measured for payment.
The sum of money shown on the itemized proposal as “Estimated Cost” for repair of the existing
culvert will be considered the price bid even though payment will be made only for actual work
performed. The estimated cost figure is not to be altered in any manner by the bidder. Should
the bidder alter the amount show, the altered figures will be disregarded and the original price
will be used to determine the total amount bid for the contract.

Basis of Payment: This work will be paid for at the estimated cost for “Repair Existing
Culvert,” which price shall include: removal and disposal of obstructions; cleaning and disposal
of debris, sediment and wastewater; inspecting, preparing an evaluation report and restoration
plan; power washing; repair of the host pipe invert, perforations, joint separation and
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surrounding voids in preparation for lining; and all labor, materials, tools, equipment and work
incidental thereto.

Additional payment information and requirements can be found in Subarticle 1.09.04a through
1.09.04f.

Pay Item: Pay Unit:
Repair Existing Culvert Est.
ITEM #0651312A
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ITEM #0651645A — CENTRIFUGALLY CAST CEMENTITIOUS LINING

Description: Work under this item shall consist of rehabilitating the interior of an existing 72”
corrugated metal pipe with centrifugally cast cementitious lining. The centrifugally cast concrete
pipe liner shall extend over the entire length of the existing metal pipe to form a continuous
concrete pipe liner. This work shall also the construction of roughness elements along the
culvert invert per this specification and as detailed on the plans.

Materials: The cementitious material shall conform to the following ASTM requirements:

e The Standard Specification for Fly ash content in Reinforced Concrete Culvert, Storm Drain,
and Sewer Pipe shall not exceed 10% by weight in accordance with ASTM C-76.

e The Modified Standard Test Method for Length Change of Hardened Hydraulic shall
conform to ASTM C-157.

e The Standard Specification for Liquid Membrane-Forming Compounds for Curing concrete
shall conform to ASTM C-309.

e The Standard Test Method for Time of Setting of Concrete Mixtures by Penetration
Resistance shall conform to ASTM C-403.

e The Standard Test Method for Bond Strength of Epoxy Systems Used with Concrete by
Slant Shear shall conform to ASTM C-882.

e The Standard Test Method for Resistance of Concrete to Rapid Freezing and Thawing shall
conform to ASTM C-666.

e The Standard Test Method for Measuring Changes in Height of Cylindrical Specimens of
Hydraulic-Cement Grout 0 change in 28 days shall conform to ASTM C-1090.

e The Standard Test Methods for Resistance of Adhesive Preparations in Container to
Attack by Bacteria, Yeast, and Fungi (Modified) shall conform to ASTM D-4783.

1. Invert Repair Mortar: The material used in the repair of the missing or deteriorated pipe
invert shall be an ultra-high strength, high build, abrasion resistant and corrosion resistant mortar,
based on advanced cements and additives including rust inhibitors. It shall be mixed with the
appropriate amount of water to create a self-consolidating free flowing material that develops a
high 24-hour compressive strength and adhesion.

The finished, hardened material shall be dense and highly impermeable; the result of a
complex formulation of mineral, organic and densifying agents and sophisticated chemical
admixtures. Graded quartz sands shall be used to enhance particle packing and further improve
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the fluidity and hardened density.  The composition shall possess excellent thin-section
toughness, a high modulus of elasticity in flexure and strong self-bonding capability.

Physical Properties

Set Time at 70 °F ASTM C-403

Initial Set Approx. 150 minutes
Final Set Approx. 240 minutes
Flexural Strength ASTM C-293

24 hours min. 800 psi

28 days min.1200 psi
Compressive Strength ASTM C-109

24 hours 5,000 psi

28 days 11,500 psi

Split Tensile Strength ASTM C-496 700 psi

Shear Bond ASTM C-882 1,720 psi
Modulus of Elasticity ASTM C-469

28 days min. 3.48 10° psi
Freeze Thaw ASTM C-666 300 Cycle Pass

2. Pipe Lining Mortar: The pipe lining material shall be a high strength, high build, abrasion
resistant and corrosion resistant mortar, based on advanced cements and additives. When mixed
with the appropriate amount of water, a paste-like material which can be sprayed, cast or
pumped into areas ¥ inch and larger shall be obtainable.

The hardened, finished liner shall be a dense and highly impermeable pipe within a pipe.
The above stated performance shall be achieved by a complex formulation of mineral, organic
and densifying agents and sophisticated chemical admixtures including rust inhibitors. Graded
quartz sands are to be used to enhance particle packing and further improve the fluidity and
hardened density. The resultant composition shall possess excellent thin-section toughness, a
high modulus of elasticity in flexure and strong self-bonding capabilities. Fibers are to be added
as an aid to the centrifugal casting process, for increased cohesion and to enhance flexural
strength.

The water content shall be adjusted to achieve consistencies ranging from plastic
to modeling clay. The lining mortar shall be capable of being cast against soil, metals, wood,
plastic or other normal construction materials.

The physical properties of the lining mortar shall be as follows:
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Physical Properties

Set Time at 70 °F ASTM C-403

Initial Set Approx. 150 minutes
Final Set Approx. 240 minutes
Flexural Strength ASTM C-293

24 hours min. 600 psi

28 days min.1,080 psi
Compressive Strength ASTM C-109

24 hours 3,000 psi

28 days 8,000 psi

Split Tensile Strength ASTM C-496 682 psi

Shear Bond ASTM C-882 2,100 psi

Modulus of Elasticity ASTM C-469

28 days min. 3.56 10° psi
Freeze Thaw ASTM C-666 300 Cycle Pass

Construction Methods: The Contractor shall be completely responsible for the design of the
culvert liner system.

1. Safety: The Contractor shall carry out operations in strict accordance with all applicable
OSHA standards. Particular attention is drawn to those safety requirements involving working in
confined spaces.

2. Culvert Liner Design and Load Rating: The design and manufacture of the culvert liner
shall conform to the requirements of the latest edition of the AASHTO LRFD Bridge Design
Specifications, including the latest interim specifications.

3. Working Drawings, Design Computations and Load Rating Submittals: The Contractor
shall submit working drawings, design computations and load ratings to the Engineer for review
in accordance with Article 1.05.02(3).

The working drawings, design computations and load ratings shall be sealed by a Connecticut
licensed Professional Engineer who shall also be available for consultation in interpreting his
computations and drawings, and in the resolution of any problems which may occur during the
performance of the work. Please note that each working drawing must be sealed. The
Professional Engineer shall have had supervisory experience on multiple projects of similar
scope over the past 5 years. The Contractor shall not use the cementitious liner supplier’s
representatives to satisfy the supervising engineer requirements of this section unless they meet
the licensure and experience requirements noted above.
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The shop drawings shall include layout, fabrication, and installation drawings. The drawings
shall include, but not be limited to the following:

e Layout plan of existing culvert with proposed concrete liner along with roughness
elements.

e Fabrication drawings including a plan, cross-sectional and elevation view showing line
dimensions, minimum liner thickness and details of the roughness elements.

e Material designations for liner and for any other materials incorporated into the final
design

e Show any modification required to line host pipe with liner including repairing of the
host pipe perforations and invert and filling the voids surrounding the host pipe.

e Installation procedure, including a step-by-step description of work. The installation
procedure must be consistent with water handling shown on the contract plans or with the
system proposed by the Contractor and accepted by the Engineer.

All submittals shall conform to the requirements in this and other sections of the Contract
Documents. If not required elsewhere, the following minimum submittals shall be required:

Reference submittals

Contractor certification verifying 5 years of experience
Lining System certification; including third-party references

Materials data submittals

Repair mortar material; including technical data sheet

Lining mortar material; including technical datasheet and third-party testing
completed.

4. Handling of mortar: The bags of the mortar materials shall be stored in a cool, dry location
until the Contractor is ready to use the material.

5. Wall Thickness Design:

The wall thickness design shall be based upon the compressive and bending strength of
the liner material. The design loading shall be the sum of any changes in the cover depth after the
liner’s installation and the appropriate highway truck loading for the culvert pipe taking into
account the type of soil used for the road’s fill and the type of pavement structure (rigid or
flexible). The calculated minimum finished thickness of the liner shall be based on a maximum
possible crack width of 0.0625-inches with a factor of safety of 2.0.

The Liner thickness shall be applied to the thickness specified by the engineer but at no
point shall it be less than 2 inches. For structural plate culvert materials, the cover over the
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projecting bolts shall be a minimum of %-inch. As Per ASTM A979 this thickness is to be
measured from the I.D. of the pipe, or top of the inward corrugation’s crest.

6. Cleaning, inspection and repair of host pipe: The 72” host metal pipe shall be inspected,
cleaned and repaired in accordance to “Item # 651312A Repair of Existing Culvert (Estimated
Cost)”.

7. Pre-installation Meeting: A meeting with the Contractor, Manufacturer and Engineer will be
held prior to the start of the liner construction. The Contractor shall be familiar with the
Manufacturer’s recommended method of construction. The meeting will be conducted to discuss
and clarify the construction of the cementitious liner and the roughness elements.

8. Centrifugally Cast Concrete Pipe (CCCP) Installation: The required mortar mixers,
compressors and pumps are standard commercial models. A high-speed, rotating applicator
device will be required to provide a densely compacted liner of uniform thickness and thorough
coverage.

The Contractor shall combine 50 pounds of the packaged dry mix with the
manufacturer’s specified amount of potable water with a high-speed shear type mixer until
proper consistency is obtained. The Contractor shall continue to agitate the mortar to prevent
thickening beyond the desired fluidity. The working time is approximately 30 minutes
depending upon the ambient condition.

The Contractor shall position the bi-directional rotating casting applicator within the
culvert pipe as required by the manufacturer and commence pumping the mortar. The applicator
head shall be set to spray only half the circumference of the host pipe. As the mortar begins to
be centrifugally cast evenly around the interior, the Contractor shall retrieve the applicator head
at the best speed for applying the thickness that has been specified. Once half the
circumference of the host pipe is sprayed with concrete along the length of the pipe, the bypass
pipe shall be moved to the sprayed side of the pipe and the other half of the circumference of
the pipe shall be sprayed with concrete. At least 2 layers of the cementitious material shall be
sprayed around the entire interior circumference of the host pipe. Another layer will be
sprayed for the roughness elements along the culvert invert in accordance to the details in the
plans and as directed by the Engineer. The roughness elements will be created by raking the
recently sprayed concrete or by any other method approved by the Engineer. If the mortar flow
is interrupted for any reason, the Contractor shall stop the retrieval of the applicator head until
the mortar flow is restored. Throughout the application process the Contractor shall verify the
thickness using an appropriate tool.

The Contractor shall not apply the mortars when the ambient air and/or surface
temperature of the culvert pipe is 100° F or higher. Shade the material and prepared the surface
to keep it cool.

To extend the working time of the mortar when the ambient air temperature is 80°F or
higher, but below 100°F, the Contractor is advised to combine the mortar mix material with cool
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or ice-cooled water. When working at these elevated temperatures, the Contractor shall make
certain that the substrate is saturated surface-dry (SSD) before the mortar lining application
begins.

The Contractor shall not apply the mortars when ambient air temperatures are expected
to fall below 45°F within 72 hours of placement. Both the ambient air and substrate
temperatures must be at least 45°F at the time of placement.

Low substrate and ambient air temperatures will slow down the rate of set and strength
development. At temperatures below 65°F, the Contractor is advised to warm the material,
water, and substrate. Properly ventilate the area when heating. Protect the new liner from
freezing.

The Contractor shall use an ASTM C309 conforming curing compound such as 1315
Sealer or other approved equal.

Method of Measurements: This work will be measured for payment by the actual number of
square yard of the 72” host pipe inside surface area lined and accepted with cementitious
material.

Basis of Payment: This work will be paid for at the contract unit price per square yard of
“Centrifugally Cast Cementitious Lining”, complete in place, including but not limited to design
submittals, construction of roughness elements, testing, sampling, miscellaneous materials,
equipment, tools and labor incidental thereto.

Controlling groundwater and existing culvert stream flows will be paid separately by “ltem #
204402A- Handling Water (Site No. 1)”.

Repair of the existing culvert will be paid separately by “Item # 651312A - Repair of Existing
Culvert (Estimated Cost)”.

Pay ltem Pay Unit
Centrifugally Cast Cementitious Lining S.F.
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ITEM #0653100A — CLEAN EXISTING CULVERT -12” TO 42”
DIAMETER

Work under this item shall conform to the requirements of Section 6.53 modified as follows:

Article 6.53.01 — Description: The work included in this item shall consist of furnishing all
equipment, tools, labor, and materials and performing all work necessary for cleaning, removing
and disposing of all sludge, dirt, sand, gravel, roots, grease, and other debris from the existing
drainage system which includes culverts 12 inches to 42 inches (300 millimeters to 1050
millimeters) diameter, catch basins, manholes, drop inlets, flared ends, endwalls, lawn drains and
riprap apron throughout the project limits, as directed by the Engineer.

Article 6.53.04 — Method of Measurement:

Culverts cleaned under this item will be measured for payment by the actual number of linear feet of
culvert cleaned for those 12" to 42" in diameter. Connecting catch basins, manholes, drop inlets,
flared ends, endwalls, lawn drains and riprap apron will be measured for payment per linear feet
along the alignment of the culvert.

Article 6.53.05 — Basis of Payment:

Cleaning of existing culverts will be paid for at the Contract unit price per linear foot for, "Clean
Existing Culvert-12" to 42" Diameter,” which price shall also include the cleaning of catch basins,
manholes, drop inlets, flared ends, endwalls, lawn drains and riprap apron; and all equipment, tools,
and labor incidental to the completion of these items. All costs incidental to the disposal of sludge,
dirt, sand, gravel, roots, grease, and other debris will be included in the price above.

There will be no separate pay items for cleaning existing drainage structures.
All drainage structures and culverts constructed under the Project shall be cleaned and cleared of
obstructions by the Contractor and shall be left in a condition acceptable to the Engineer. The cost

for cleaning and clearing proposed drainage culverts and structures shall be solely the Contractor’s
responsibility.
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ITEM #0815091A - REMOVAL OF BITUMINOUS CONCRETE LIP
CURBING

Description: This work shall consist of the removal and satisfactory disposal of bituminous
concrete lip curbing to the dimensions shown on the plans or as ordered.

Construction Methods: Both ends at each section of curbing shall be neatly saw cut to the full
depth of curb. The curb shall be carefully cut not to damage the existing bituminous pavement.
The curbing shall be satisfactorily disposed of in accordance to the engineer.

Method of Measurement: This work shall be measured for payment along the top of the curb
and will be the actual number of linear feet of bituminous concrete curbing removed.

Basis of Payment: This work will be paid for at the contract unit price per linear foot for

“Removal of Bituminous Concrete Lip Curbing”, which price shall include all materials,
equipment, tools and labor incidental thereto.

Pay Item Pay Unit
Removal of Bituminous Concrete Lip Curbing I.f.
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ITEM # 0917010A — REPAIR GUIDERAIL

Description: Work under this item shall consist of the repair of newly installed guiderail. It shall
be repaired in the locations originally installed and fabricated in conformity with the lines,
designations, dimensions, and details shown on the plans or as ordered by the Engineer.

Materials: The material for guiderail shall meet the requirements as specified within the original
applicable contract items.

When repairing guiderail, the Contractor shall reuse any undamaged existing guiderail
elements, timber rail, wire rope, appropriate posts, delineators, lap bolts, and other hardware
within the project limits as approved by the Engineer to repair the guiderail. The Contractor shall
use new materials when any components of the existing railing are damaged or missing and
cannot be obtained from other guiderail systems being removed or converted within the Project
limits.

Construction Methods: The repair of guiderail shall be in accordance with contraction methods
as specified within the original applicable contract items.

Guiderail, including end anchors, which has been installed in final condition and accepted
by the Engineer, shall be eligible for reimbursement for repairs subject to the conditions
described below. If multiple runs are to be installed in a single stage as indicated in the contract
documents, determination for reimbursement shall be made when all runs within the stage are
complete and accepted as previously described. On projects without designated stages, guiderail
installations must be complete and serving the intended function as determined by the Engineer.

When newly installed guiderail is damaged by public traffic, the following conditions
must be satisfied prior to reimbursement for payment;

1. The damage must have been caused solely by the traveling public.

2. The contractor shall provide satisfactory evidence that such damage was caused by
public traffic. Such as accident reports obtained from the Connecticut Department of
Public Safety, police agencies or insurance companies; statements by reliable,
unbiased eyewitnesses; or identification of the vehicle involved in the accident.

3. The contractor shall attempt to collect the costs from the person or persons
responsible for the damage and provide documentation of those efforts to the
satisfaction of the Engineer.

4. 1f such evidence cannot be obtained, the Engineer may determine that the damage
was not caused by the Contractor and reimbursement for payment is warranted.
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This repair provision does not relieve the Contractor of the requirements of Section 1.07,
any other contractual requirements for maintenance and protection of traffic and final acceptance
and relief of responsibility for the project.

The contractor shall remain responsible for the safety and integrity of the guiderail
system for the duration of the project. In the event the guiderail is damaged, the Contractor shall
provide sufficient cones, drums and other traffic control devices to provide safe passage by the
public. When ordered by the Engineer, the Contractor shall furnish replacement parts and
immediately repair the guiderail, but in no case more than 24 hours after notification from the
Engineer. In non-emergency situations, the guiderail shall be repaired within 72 hours. The
repaired guiderail or anchorages, when completed, shall conform to these specifications for a
new system. The Contractor shall be responsible for the removal and the proper disposal of all
damaged material and debris.

Method of Measurement: Guiderail damaged solely by the traveling public will be measured
for payment. Damage caused by the Contractor’s equipment or operations will not be measured
for payment.

The sum of money shown on the estimate and in the itemized proposal as "Estimated
Cost" for repair of guiderail will be considered the price bid even though payment will be made
only for actual work performed. The estimated cost figure is not to be altered in any manner by
the bidder. Should the bidder alter the amount shown, the altered figures will be disregarded and
the original price will be used to determine the total amount bid for the contract.

Basis of Payment: Repair of guiderail will be paid for in accordance with Article 1.09.04 as
required to restore the rail to its full working condition in conformance with these specifications
for a new system. There will be no payment for maintenance and protection of traffic for work
associated with this item unless, in the opinion of the Engineer, the sole purpose of the
maintenance and protection of traffic is for repair of the guiderail.

Pay Item Pay Unit
Repair Guiderail est. (est.)
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ITEM #0950040A — CONSERVATION SEEDING FOR SLOPES

Description: The work included in this item shall consist of providing an accepted stand of
established conservation grasses by furnishing and placing seed as shown on the environmental
permit plates, construction plans, or as directed by an Environmental Scientist from the
Connecticut Department of Transportation’s Office of Environmental Planning (OEP) within the
wetland creation areas, habitat enhancement areas, and/or designated environmentally sensitive
areas. Seeding shall be applied to all constructed slopes associated with the created wetlands,
and/or specific areas designated by OEP.

Materials: All approved seed mixtures shall be obtained in sufficient quantities to meet the pure
live seed (PLS) application rates as required by the seed analysis of the mixture.

The Contractor shall submit the Form for Affidavit-Seed (Official Stationery of Supplier) for the
proposed seed mix to the Engineer a minimum of 10-days prior to the seeding date for the area(s)
in order to verify that the seed mix is compliant with the specification. The seed mixture shall be
delivered to the project in sealed containers/bags and inspected by the Engineer prior to seeding
the specified site. Application of fertilizer, where necessary, will be directed by the
Environmental Scientist based on a soil analysis of the area to be seeded. The following mix
shall be used for this item.

Conservation Mix (for slopes):

In order to preserve and enhance the diversity of native species, it is necessary that the source for
seed mixtures used in created wetlands and/or designated environmentally sensitive areas be
locally obtained within the Northeast USA including New England, New York, Pennsylvania,
New Jersey, Delaware, or Maryland. One approved seed mixture is detailed. Other proposed
mixtures must be submitted to OEP and approved by the Environmental Scientist prior to use.
The materials certification for any proposed mixture that is different from that described below
must be submitted a minimum of ten (10) days prior to delivery on site. This certification must
match both the previously approved substitute mixture and the seed tags on the bags that are to
be removed upon delivery. No seeding shall occur if all three items do not match.

Pounds (Ibs) of PLS Scientific Name Common Name
per acre

30 Festuca rubra Creeping red fescue
20 Lolium multiflorum Annual rye-grass
15 Panicum clandestinum Deer tongue

10 Chamaecrista fasciculata ~ Partridge pea

15 Schizachyrium scoparium  Little bluestem

10 Tridens flavus var. flavus Purple top

Construction Methods: Construction Methods shall be those established as agronomically
acceptable and feasible as determined by the OEP. Rate of application shall be 100 Ibs PLS per
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acre. Where seed is not obtained based on PLS quantities, the actual application rate of approved
and delivered seed mixture will be determined by calculating the amount of PLS from the
information provided on the seed tags at delivery. The PLS formula will be used to determine
the desired application rate to obtain a stand of even seed growth for each seed type to be applied
within the seeded area(s). The rate of application will be increased based on the actual
percentage of PLS for each species delivered to the site so that each species is seeded at 100 %
PLS. The PLS formula is as follows:

(Germination Percentage X Purity Percentage) / 100 = Percentage PLS

The Engineer shall determine and verify the actual application rate based on the PLS formula for
the areas to be seeded with conservation mix.

The seed shall be temporarily stabilized with hay or cellulous fiber mulch. The application rate
for hay mulch and fiber mulch shall be 3500 Ibs per acre. Unless directed by OEP, absolutely no
mowing shall be conducted within the areas that are seeded with conservation mix.

With the exception of wetland creation sites, all areas to receive conservation seed mix shall be
seeded during the spring, fall, or as directed by the OEP. Spring seeding must be performed
between March 15™ and June 15". Fall seeding must be performed between August 15" and
October 15™. Specifically for wetland creation sites, the area shall be seeded during the fall
seeding season immediately following construction of the site in accordance with the Item #
0949007A — Wetland Creation. At the direction of the Environmental Scientist, partial seeding
of a site may be required in order to stabilize slopes that are finished prior to completion of the
entire creation site.

Method of Measurement: This work will be measured for payment by the number of square
yards of surface area of accepted established conservation grasses as specified or by the number
of square yards surface area of seeding actually covered and as specified.

Basis of Payment: This work will be paid for at the contract unit price per square yard for
“Conservation Seeding for Slopes,” which price shall include all materials, maintenance,
equipment, tools, labor, and work incidental thereto. Partial payment of up to 50% may be made
for work completed, but not accepted. Full payment shall not be made until the area has been
accepted by the Environmental Scientists.

Pay Item Pay Unit

Conservation Seeding for Slopes SY.
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ITEM #0950043A - WETLAND GRASS ESTABLISHMENT

Description: The work included in this item shall consist of providing an accepted stand of
established wetland grasses by furnishing and placing seed as shown on the plans, permits, or as
directed by the Environmental Scientist from the Connecticut Department of Transportation’s
Office of Environmental Planning within the Wetland Mitigation Areas or other areas when
required.

Materials: All approved seed mixtures shall be obtained in sufficient quantities to meet the pure
live seed (PLS) application rates as determined by the seed analysis of the mixture. Application
of fertilizer will be directed by the Environmental Scientist based on a soil analysis of the
wetland area to be seeded. The following mixes shall be used for this item.

Wetland Seed Mixes: In order to preserve and enhance the diversity of native wetland species, it
is necessary that the source for wetland seed mixtures for use in wetland mitigation areas shall be
locally obtained within the Northeast USA including New England, New York, Pennsylvania,
New Jersey, Delaware, or Maryland. Two approved seed mixtures are detailed below. Other
proposed mixtures must be submitted and approved by the Environmental Scientist prior to use.
The materials certification for any proposed mixture that is different from that described below
must be submitted a minimum of ten (10) days prior to delivery on site. This certification must
match both the previously approved substitute mixture and the seed tags on the bags that are to
be removed upon delivery. No seeding shall occur if all three items do not match.

Wetland Seed Mixture: (NEWP) New England WetMix, New England Wetland Plants, Inc.
800 Main Street Amherst, MA 01002, or equal. Rate shall be 1 pound (.45kg) PLS per 2500
sg.ft. (232 sq.m.)

scientific name common name
Alisima plantago-aquatica Water plantain

Aster umbellatus Flat-top Aster

Bidens cernua Nodding Bur Marigold
Carex comosa Bearded sedge

Carex crinita Fringed sedge

Carex lupulina Hop sedge

Carex lurida Lurid sedge

Carex vulpinoides Fox sedge

Eupatorium maculatum
Eupatorium perfoliatum
Juncus effusus
Penthorum sedoides
Scirpus acutus

Scirpus atrovirens
Scirpus cyperinus
Solidago graminifolia
Verbena hastata
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Spotted Joe-pye weed
Boneset

Soft rush

Ditch Stonecrop
Hard-stem bulrush
Green bulrush

Wool grass
Grass-leaved goldenrod
Blue vervain
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Wetland Seed Mixture: (BRN) Wetland Seed Mix, Blackledge River Nursery, 155 Jerry
Daniels Road, Marlborough, CT, 06447, or equal. Rate shall be 1 pound (.45kg) PLS per 2500

sg.ft. (232 sq.m.)

scientific name

Alisma plantago-aquatica
Asclepias incarnata
Aster novae-angliae
Carex comosa
Carex crinita
Carex intumescens
Carex lupulina
Carex lurida

Carex scoparia
Carex stricta

Carez tribuloides
Carex vesicaria
Carex vulpinoidea

Eupatoriadelphis maculatus

Eupatorium perfoliatum
Glyceria canadensis
Glyceria striata
Hibiscus moscheutos
Iris versicolor

Juncus acuminatus
Juncus brevicaudatus
Juncus canadensis
Juncus effusus

Lobelia cardinalis
Lysimachia terrestris
Mimulus ringens
Rhynchospora capitellata
Sagittaria latifolia
Scirpus atrovirens
Scirpus cyperinus
Scirpus expansus
Scirpus hattorianus
Scirpus validus

Spirea tomentosa
Triademum virginicum
Verbena hastata
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common name

Water Plantain
Swamp Milkweed
New England Aster
Bristly Sedge
Fringed Sedge
Bladder Sedge

Hop Sedge

Lurid Sedge

Broom Sedge
Tussock Sedge

Blunt Broom Sedge
Inflated Sedge

Fox Sedge

Joe Pye Weed
Boneset

Canada Manna Grass
Fowl Mannagrass
Rose-mallow

Blue flag iris
Sharp-fruited Rush
Narrow-pannicled Rush
Canada Rush

Soft Rush

Cardinal Flower
Swamp Candle
Monkey Flower
Brownish Beak Rush
Broad-leaved Arrowhead
Green Bulrush

Wool Grass
Woodland Bulrush
Green Bulrush
Soft-stem Bulrush
Steeplebush

Marsh St. John’s Wort
Blue Vervain
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Construction Methods: Construction methods shall be those established as agronomically
acceptable and feasible and which the Environmental Scientist approves. Seeding shall occur
during the fall season immediately following construction of the wetland site. Fall seeding must
occur from August 15 to October 15". Seeding shall be applied to all areas that will not be
continuously inundated constructed wetland areas. The total area of constructed wetland shall
determine the amount of seed to be spread based on 1 pound (.45 kg) PLS per 2500 square feet
(232 sg.m.). If seed is purchased in bulk rather than by PLS, the rate of application must be
adjusted to meet the required PLS seeding rate. This seeding rate shall be increased by the
appropriate percentage as determined by the following formula based off of the information
provided on the seed tags at delivery.

(Germination Percentage X Purity Percentage)/ 100 = Percentage PLS

The Engineer shall verify that the seed is applied at a rate that will allow for 100 percent PLS.
Method of Measurement: This work will be measured for payment by the number of square
feet (square meters) of surface area of accepted established wetland plants as specified or by the
number of square feet (square meters) surface area of seeding actually covered as specified.
Basis of Payment: This work will be paid for at the contract unit price per square foot (square
meter) for “Wetland Grass Establishment,” which price shall include all materials maintenance,
equipment, tools, labor, and work incidental thereto. Partial payment of up to 50% may be made
for work completed, but not accepted. Full payment shall not be made until the area has been
accepted by the Environmental Scientist.

Pay Item Pay Unit

Wetland Grass Establishment Sq.ft. (Sg.m.)
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ITEM #0952051A — CONTROL AND REMOVAL OF INVASIVE
VEGETATION

Description: This work shall include all materials, labor and equipment necessary for the
identification, eradication, removal, and disposal of unwanted vegetation in locations either
indicated on the plan sheets or as directed by an Environmental Scientist from the Connecticut
Department of Transportation’s Office of Environmental Planning (OEP). While any and all
invasive species, including those listed on the website for the Connecticut Invasive Plant Working
Group’s (CIPWG) Invasive Plants Council (http://www.hort.uconn.edu/cipwg/ IPC.html), may be
subject to eradication at the direction of the Environmental Scientist, the following species must
always be eradicated: tree-of-heaven (Ailanthus altissima), Russian and autumn olive (Elaeagnus
angustifolia and E. umbellata), smooth buckthorn (Rhamnus cathartica) and glossy buckthorn
(Frangula alnus), multiflora rose (Rosa multiflora), Japanese barberry (Berberis thunbergii),
winged euonymus (Euonymus alata), shrub honeysuckles (Lonicera maackii, L. morrowii, L.
tartarica,L. X bella, L. xylosteum), privet (Ligustrum obtusifolium, L. ovalifolium, L. sinense, L.
vulgare), Oriental bittersweet (Celastrus orbiculatus), Japanese knotweed (Polygonum
cuspidatum), common reed (Phragmites australis), and reed canary grass (Phalaris arundinacea).
If project-specific invasive species additional to those listed above need to be removed, the
Environmental Scientist will give appropriate direction.

All vegetation designated for removal shall be eradicated in its entirety in accordance with the
methods submitted by the Contractor and approved by the Environmental Scientist. Some work
will be completed within areas where desirable species are present and will remain. The
Contractor will be responsible for protection of desirable species that are to remain.

Materials: Mechanical removal shall consist of either manual labor, utilizing a weed wrench or
other approved machine, or some other approved method that will enable removal of all root pieces
and other parts of the target species while minimizing soil disturbance and avoiding any spread of
invasive plant material. Where large infestations of invasive/unwanted vegetation are present and
identified on the plans, removal via over-excavation of such vegetation and the underlying soils
may be required

All herbicides shall be registered for the species being treated and shall be formulated as applicable
for target-species foliar treatment, cut surface, or injection applications. Where work in or
immediately adjacent to wetlands is necessary, the product label(s) for any chemical/adjuvant
formulation applied must indicate that the formulation is approved for aquatic environments.

Construction Methods: The Contractor shall have sole responsibility for identifying all invasive
species present within the invasive removal areas called out in the contract documents prior to the
Pre-Construction Meeting. The Contractor shall submit the required invasive removal plan at the
Pre-Construction Meeting for the review and approval of the Environmental Scientist. This plan
shall include a list of all invasive species present on site, along with a schedule of operations and
an outline of construction methodologies for the required control and removal of invasive
vegetation specific to each species listed.

While the Environmental Scientist will review the Contractor’s delineation and removal plan, the
Contractor must be competent to identify invasive vegetation at all times of the year and to prepare

Item #0952051A
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a plan for its eradication without assistance.

During the Pre-Construction Meeting, a field review shall be scheduled so that the Contractor
and the Environmental Scientist can review the areas of invasive species removal, the specific
species required to be removed, and the Contractor’s submitted invasive species control plan. At
this time, the Environmental Scientist may designate areas for removal that are additional to
those shown on the plans. If changes are required to the originally submitted plan, these changes
must be submitted to the Environmental Scientist at least 10 days prior to beginning work.

Upon receiving a Notice to Proceed, the Contractor will delineate all areas designated for invasive
species removal. The Contractor will be responsible for maintaining this delineation throughout
the life of the contract.

The Contractor will not be allowed to begin construction activities in the designated removal areas
until all schedules, outlines, and methodologies are approved in writing by the Environmental
Scientist. This schedule must take into consideration the time period required between herbicide
application and the physical removal of the target species wherever such removal is to occur. No
removal work can occur for a minimum of two weeks after herbicide application. In all cases, the
submitted schedule shall consider mechanical methods for removal before proposing herbicide
application.

The schedule and outline shall include:
I) Thetype(s)ofinvasivespeciesidentifiedinthedesignatedarea(s);
2) Species specific treatment methods describing a full course of treatment for each species to
achieve eradication. These methods must show:
a. Removal methods planned (e.g. pulling, cutting, spraying, etc);
b. Types and concentrations of any herbicides to be used, including any adjuvants; and
c. Schedules showing dates and types of initial, intermediate and final treatments;
3) Any construction activities planned in designated removal area(s) during the eradication
period,;
4) Disposal methods, including:
a. Onsite methods and locations; and
b. Requests for off-site disposal locations;
5) Proof of DEEP licensure for herbicide application;
6) A description of safety equipment required; and
7) Procedures for handling chemical spills.

The Contractor shall also:

a. Maintain the labels for herbicides being used in his/her possession;

b. Provide OEP with a 10 day work notice prior to proceeding so that the Environmental
Scientist can schedule to be present when appropriate;

c. Conduct all herbicide formulations and applications, including the addition of
appropriate surfactants and other adjuvants, in strict conformance with the
manufacturer's recommendation and per requirements of regulatory agencies; and

d. Maintain a written record of herbicide application, including the formulation,
concentration, area treated, and date for each application, to be provided by the
commercial applicator and submitted to the Environmental Scientist following each
treatment.

Item #0952051A
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A “treatment period” for each designated area will be derived from the schedule submitted by the
Contractor and determined by the following:

I) Thefirsttreatmentdate of the earliesttreatable vegetation; and

2) The last treatment date of the latest treatable vegetation

It is anticipated that many species will require more than one season to obtain complete
eradication. The treatment period must take into consideration those species that will require
follow up treatments and more than one season for complete eradication. Upon completion of the
treatment period, the Contractor shall notify the Environmental Scientist in writing of the status of
eradication. If the eradication has not been successful, the Contractor shall also submit additional
treatment plans. If the Contractor believes that eradication has been achieved, the Contractor shall
request a site inspection by the Environmental Scientist for concurrence. If the Environmental
Scientist concurs that eradication has been achieved, the area will be subject to a one (l) year
warranty starting on the first day following the inspection by the Environmental Scientist. During
this period the Contractor will be responsible for any further occurrences of the invasive species
inside the delineated area.

The Contractor will be responsible for removal and eradication of all plant material deemed as
invasive or unwanted within the delineated area(s) for the duration of the project or until relieved
of responsibility of the removal item, and the delineation shall remain in place until this time.

Flush cut brush and trees shall not be more than 2 inches (50mm) above the ground line. Flush
cutting shall be performed in a controlled manner that will prevent the spread of parts or seeds of
invasive species. Brush hogging or any other clearing method that may promote the spread of
invasive plant material is also not permissible.

Broadcast or uncontrolled spray application will not be permitted, and care must be taken to avoid
contacting non-target species and/or deterring the recolonization of native species following
application.

Remove all twining vines in treetops to the greatest extent possible without damaging the branches
of the supporting desired vegetation. Cut and remove vines overtopping tree canopies. Climbing
spikes will not be permitted for aerial work.

Prune out any branches on non-treatment plants that are damaged during removal of vegetation.
All corrective pruning shall conform to the National Arborists Association Pruning Standards.

The site must be monitored by the Contractor and any new or regrowth treated prior to beginning
installation of any landscape plantings.

Processing and disposal of unwanted vegetation shall be done in a controlled manner so as not to
spread invasive seed or plant parts within the surrounding areas. All cut invasive vegetation shall
be separated from clearing and grubbing operations and all other cleared material. Invasive plant
materials may be buried on site within the Department ROW provided that they are under a
minimum of 10 feet (3.0 m) of cover on all sides for Japanese knotweed and phragmites and 3 feet
(I m) of cover on all sides for all other species and/or removed from the site and disposed of atthe
approved location(s) identified in the Contractor’s submitted schedule and outline of construction
methodologies.
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No equipment or vehicles other than that required to complete the work will be permitted in the
areas designated for invasive vegetation removal. Any equipment used to process invasive
materials, such as chippers and transport vehicles, must be cleaned prior to further use. Processing
equipment must also be cleaned prior to furthertransport.

Wherever removal operations result in exposed soils, disturbed areas must be vegetatively
stabilized with the appropriate seed mix and protected with hay, cellulous fiber mulch, or erosion
control matting. The application rate for hay mulch and fiber mulch shall be 3500 Ibs per acre
(3920 kg/hectare).

Method of Measurement: The control and removal of invasive vegetation will be measured by
the number of square yards (square meters) of invasive and unwanted vegetation identified and
eradicated as required above, including any required re-treatment of any regrowth or new growth.
The area for removal will be delineated prior to treatment and measured for payment. After a
review of the delineated areas, the Environmental Scientist may designate additional areas for
removal that are not shown on the plans. These additional areas will be delineated, measured for
payment, and included as part of the contract work.

Where selective removal is required, the drip line of the invasive vegetation will be measured for
payment and shall include larger trees.

Basis of Payment: This work will be paid for at the contract unit price per square yard (square
meter) for "Control and Removal of Invasive Vegetation". This payment shall include all labor,
materials, tools, and equipment necessary for delineation of the invasive area(s); maintenance of
the delineation throughout the project; species identification; and cutting, treating, re-treating,
removal, and on or off-site disposal of designated invasive plant material. Off-site disposal of
residue shall include the loading, transport, dumping, and fees associated with legal off-site
disposal.

= Upon approval of the required schedules, the Contractor will receive a payment equal to 10%
of all areas delineated.

= Upon initial treatment as it is described in the schedule of operations, the Contractor will
receive a payment equal to 30% of all areas receiving initial treatment.

= Upon successful completion of the treatment period as determined during the site review by
the Environmental Scientist, the Contractor will receive a payment equal to 30% of all areas
receiving final treatment.

= Upon successful completion of the | year warranty period covering all treated areas on the
project, the contractor will receive a payment equal to 30% of the areas treated.

Where excavation is required for removal, this work shall be covered under the contract Item
“Earth Excavation”. All other vegetation removed shall be included in the Item “Clearing and
Grubbing” in accordance with Section2.01.

Vegetative stabilization of disturbed areas shall be paid for under the respective contract Items:
“Turf Establishment”, “Wetland Grass Establishment”, and/or “Conservation Seeding for Slopes”.
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Pay Item Pay Unit
Control and Removal of Invasive Vegetation S.Y.(S.M)
Item #0952051A
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ITEM #0969060A - CONSTRUCTION FIELD OFFICE, SMALL

Description: Under the item included in the bid document, adequate weatherproof office quarters
with related materials, equipment and other services, shall be provided by the Contractor for the
duration of the work, and if necessary, for a close-out period determined by the Engineer. The
office, materials, equipment, and services are for the exclusive use of CTDOT forces and others
who may be engaged to augment CTDOT forces with relation to the Contract. The office quarters
shall be located convenient to the work site and installed in accordance with Article 1.08.02. This
office shall be separated from any office occupied by the Contractor. Ownership and liability of the
office quarters shall remain with the Contractor.

Materials/Supplies/Equipment: Materials shall be in like new condition for the purpose intended
and shall be approved by the Engineer.

Office Requirements: The Contractor shall furnish the office quarters and equipment as described
below.

Description \ Office Size Small | Med. | Large | Extra
Large
mlglfrtnum Sq. Ft. of floor space with a minimum ceiling height 400 400 | 1000 | 2000
Minimum number of exterior entrances. 2 2 2 2
Minimum number of parking spaces. 7 7 10 15

Office Layout: The office shall have a minimum square footage as indicated in the table above, and
shall be partitioned as shown on the building floor plan as provided by the Engineer.

Tie-downs and Skirting: Modular offices shall be tied-down and fully skirted to ground level.

Lavatory Facilities: For field offices sizes Small and Medium the Contractor shall furnish a toilet
facility at a location convenient to the field office for use by Department personnel and such
assistants as they may engage; and for field offices sizes Large and Extra Large the Contractor shall
furnish two (2) separate lavatories with toilet (men and women), in separately enclosed rooms that
are properly ventilated and comply with applicable sanitary codes. Each lavatory shall have hot and
cold running water and flush-type toilets. For all facilities the Contractor shall supply lavatory and
sanitary supplies as required.

Windows and Entrances: The windows shall be of a type that will open and close conveniently,
shall be sufficient in number and size to provide adequate light and ventilation, and shall be fitted
with locking devices, blinds and screens. The entrances shall be secure, screened, and fitted with a
lock for which four keys shall be furnished. All keys to the construction field office shall be
furnished to the Department and will be kept in their possession while State personnel are using the
office. Any access to the entrance ways shall meet applicable building codes, with appropriate
handrails.  Stairways shall be ADA/ABA compliant and have non-skid tread surfaces. An
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ADA/ABA compliant ramp with non-skid surface shall be provided with the Extra-Large field
office.

Lighting: The Contractor shall equip the office interior with electric lighting that provides a
minimum illumination level of 100 foot-candles at desk level height, and electric outlets for each
desk and drafting table. The Contractor shall also provide exterior lighting that provides a minimum
illumination level of 2 foot-candles throughout the parking area and for a minimum distance of 10
ft. on each side of the field office.

Additional Equipment, Facilities and Services: The Contractor shall provide at the field Office at
least the following to the satisfaction of the Engineer:

Parking Facility: The Contractor shall provide a parking area, adjacent to the field office, of
sufficient size to accommodate the number of vehicles indicated in the table above. If a paved
parking area is not readily available, the Contractor shall construct a parking area and driveway
consisting of a minimum of 6 inches of processed aggregate base graded to drain. The base material
will be extended to the office entrance.

Field Office Security: Physical Barrier Devices - This shall consist of physical means to prevent
entry, such as: 1) All windows shall be barred or security screens installed; 2) All field office doors
shall be equipped with dead bolt locks and regular day operated door locks; and 3) Other devices as
directed by the Engineer to suit existing conditions.

Electric Service: The field office shall be equipped with an electric service panel to serve the
electrical requirements of the field office, including: lighting, general outlets, computer outlets,
calculators etc., and meet the following minimum specifications:

A 120/240 volt, 1 phase, 3 wire

B. Ampacity necessary to serve all equipment. Service shall be a minimum 100 amp
dedicated to the construction field office.
C. The electrical panel shall include a main circuit breaker and branch circuit breakers of the

size and quantity required.

D. Additional 120 volt, single phase, 20 amp, isolated ground dedicated power circuit with
dual NEMA 5-20 receptacles will be installed at each computer workstation location.

E. Additional 120 volt, single phase, 20 amp, isolated ground dedicated power circuit with
dual NEMA 5-20 receptacles will be installed, for use by the Telephone Company.

F. Additional 120-volt circuits and duplex outlets as required meeting National Electric
Code requirements.

G. One exterior (outside) wall mounted GFI receptacle, duplex, isolated ground, 120 volt,
straight blade.

H. After work is complete and prior to energizing, the State’s CTDOT electrical inspector,

must be contacted at 860-594-2240. (Do Not Call Local Town Officials)
l. Prior to field office removal, the CTDOT Office of Information Systems (CTDOT OIS)
must be notified to deactivate the communications equipment.
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Heating, Ventilation and Air Conditioning (HVAC): The field office shall be equipped with
sufficient heating, air conditioning and ventilation equipment to maintain a temperature range of
68°-80° Fahrenheit within the field office.

Telephone Service: The Contractor shall provide telephone service with unlimited nation-wide
calling plan. For a Small, Medium and Large field office this shall consist of the installation of two
(2) telephone lines: one (1) line for phone/voice service and one (1) line dedicated for the facsimile
machine. For an Extra-Large field office this shall consist of four (4) telephone lines: three (3) lines
for phone/voice service and one (1) line dedicated for facsimile machine. The Contractor shall pay
all charges.

Data Communications Facility Wiring: Contractor shall install a Category 5e 468B patch panel in a
central wiring location and Cat 5e cable from the patch panel to each PC station, terminating in a
(category 5e 468B) wall or surface mount data jack. The central wiring location shall also house
either the data circuit with appropriate power requirements or a category 5 cable run to the location
of the installed data circuit. The central wiring location will be determined by the CTDOT OIS
staff in coordination with the designated field office personnel as soon as the facility is in place.

For a Small, Medium and Large field office the Contractor shall run a CAT 5e LAN cable a
minimum length of 25 feet for each computer to LAN switch area leaving an additional 10 feet of
cable length on each side with terminated RJ45 connectors. For an Extra-Large field office the
Contractor shall run CAT 5e LAN cables from workstations, install patch panel in data circuit
demark area and terminate runs with RJ45 jacks at each computer location. Terminate runs to patch
panel in LAN switch area. Each run/ jack shall be clearly labeled with an identifying Jack Number.

The installation of a data communication circuit between the field office and the CTDOT OIS in
Newington will be coordinated between the CTDOT District staff, and the local phone company.
The CTDOT District staff will coordinate the installation of the data communication service with
CTDOT OIS once the field office phone number is issued. The Contractor shall provide the field
office telephone number(s) to the CTDOT Project Engineer within 10 calendar days after the
signing of the Contract as required by Article 1.08.02. This is required to facilitate data line and
computer installations.
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The following furnishings and equipment shall be provided in the applicable field office type:

Office Size
Furnishing Description Small | Med. Large Extra Large
Quantity
Office desk (2.5 ft x 5 ft) with drawers, locks, and
matching desk chair that have pneumatic seat height 1 3 5 8
adjustment and dual wheel casters on the base.
Standard secretarial type desk and matching desk
chair that has pneumatic seat height adjustment and - - - 1
dual wheel casters on the base.
Personal computer tables (4 ft x 2.5 ft). 2 3 5 8
Drafting type tables (3 ft x 6 ft) and supported by wall
brackets and legs; and matching drafters stool that 1 1 1 5
have pneumatic seat height adjustment, seat back and
dual wheel casters on the base.
Conference table, 3 ft x 12 ft. - - - 1
Table -3t x 6 ft. - - - 1
Office Chairs. 2 4 8 20
Mail slot bin — legal size. - - 1 1
Non-fire resistant cabinet. - - 2 4
Fire resistant cabinet (legal size/4 drawer), locking. 1 1 2 3
Storage racks to hold 3 ft x 5 ft display charts. - - 1 2
Vertical plan racks for 2 sets of 2 ft x 3 ft plans for
1 1 2 2
each rack.
Double door supply cabinet with 4 shelves and a lock
- - 1 2

-6 ftx4ft
Case of cardboard banker boxes (Min 10 ea) 1 1 2 3
Open bookcase — 3 shelves — 3 ft long. - - 2 2
White Dry-Erase Board, 36” x 48”min. with markers 1 1 1 1
and eraser.
Interior partitions — 6 ft x 6 ft, soundproof type,

. - - 6 6
portable and freestanding.
Coat rack with 20 coat capacity. - - - 1
Wastebaskets - 30 gal., including plastic waste bags. 1 1 1 2
Wastebaskets - 5 gal., including plastic waste bags. 1 3 6 10
Electric wall clock. - - - 2
Telephone. 1 1 1 -
Full size stapler 20 (sheet capacity, with staples) 1 2 5 8
Desktop tape dispensers (with Tape) 1 2 5 8
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Business telephone system for three lines with ten
handsets, intercom capability, and one speaker phone
for conference table.

Mini refrigerator - 3.2 ¢.f. min.

Hot and cold water dispensing unit. Disposable cups
and bottled water shall be supplied by the Contractor
for the duration of the project.

Microwave, 1.2 c.f. , 1000W min.

Fire extinguishers - provide and install type and
*number to meet applicable State and local codes for
size of office indicated, including a fire extinguisher
suitable for use on a computer terminal fire,

Electric pencil sharpeners.

Electronic office type printing calculators capable of
addition, subtraction, multiplication and division with
memory and a supply of printing paper.

Small Multi-Function Laser
Printer/Copier/Scanner/Fax combination unit,
network capable, as specified below under Computer
Hardware and Software.

Large Multi-Function Laser
Printer/Copier/Scanner/Fax combination unit,
network capable, as specified below under Computer
Hardware and Software.

Computer System as specified below under Computer
Hardware and Software.

Digital Camera as specified below under Computer
Hardware and Software.

Video Projector as specified below under Computer
Hardware and Software.

Smart Board as specified below under Computer
Hardware and Software.

Infrared Thermometer, including annual third party
certified calibration, case, and cleaning wipes.

Rain Gauge.

Concrete Curing Box as specified below under
Concrete Testing Equipment.

Concrete Air Meter and accessories as specified
below under Concrete Testing Equipment as specified
below. Contractor shall provide third party calibration
on a quarterly basis.

Concrete Slump Cone and accessories as specified
below under Concrete Testing Equipment.

First Aid Kit
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The furnishings and equipment required herein shall remain the property of the Contractor. Any
supplies required to maintain or operate the above listed equipment or furnishings shall be
provided by the Contractor for the duration of the project.

Computer Hardware and Software: Computer System(s), Digital Camera(s), Multifunction Laser
Printer/Copier/Scanner/Fax, Video Projectors and Smart Board(s) as well as associated hardware
and software, must meet the requirements of this specification as well as the latest minimum
specifications posted, as of the project advertising date, at Departments web site
http://www.ct.gov/dot/cwp/view.asp?a=1410&0=563904

The Contractor shall provide the Engineer, Computer Systems, Software and Related Equipment,
with support and documentation.

The Contractor shall provide a licensed copy of the required software on original media and/or
download information, as well as license keys. The Contractor shall also supply instructions,
manuals, maintenance for future version upgrades, and customer support services offered by
each software producer, for the duration of the Contract. The peripheral required software in
excess of the operating system normally installed by the computer vendor should not be
preinstalled. The installation will be performed by CTDOT OIS.

The Contractor is responsible for service and repairs to all hardware. All repairs must be
performed with-in 48 hours. If the repairs require more than a 48 hours then a replacement must
be provided.

The Contractor shall provide all supplies, paper, maintenance, and repairs (including labor and
parts) for the computers, laptops, printers, copiers, and fax machines and other facilities required by
this specification for the duration of the Contract.

Within 10 calendar days after the signing of the Contract but before ordering/purchasing the
Computer System(s), Software, Digital Camera(s), Multifunction Laser Printer/Copier/Scanner/Fax,
Video Projectors and Smart Board(s) as well as associated hardware and software, the Contractor
must submit a copy of their proposed order(s) with catalog cuts and specifications to the
Administering CTDOT District for review and approval. The Computer System(s), Software,
Multifunction Laser Printer/Copier/Scanner/Fax, and Smart Board(s) will be initially reviewed by
the CTDOT District personnel and forwarded to the CTDOT OIS for final approval. The digital
cameras will be reviewed and approved by the CTDOT District. The Contractor shall not
purchase the equipment or software until the Administering CTDOT District informs them that
the proposed equipment and software is approved. The Contractor will be solely responsible for
the costs of any equipment or software purchased without approval.

Prior to delivery of the computer hardware and software the Contractor should create or
procure any backup media necessary to restore the operating system and any preloaded
software provided (Example: the Windows software, driver disks and others necessary to
reinstall the operating system.). At the conclusion of the project the Department must wipe
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the hard drive for security purposes. The Department will not be responsible for returning
the computer to the out of the box state. It will be the responsibility of the Contractor.

After the approval of the hardware and software, the Contractor must speak to one of the
representatives at the CTDOT OIS by calling 860-594-3500, Option #1, a minimum of 2
working days in advance of the proposed delivery.

The approved computer system(s) including all hardware and software shall be delivered at the
same time (all software and hardware necessary for the complete installation of the latest
versions of the software listed). If all items are not delivered at the same time or the CTDOT
OIS has not been contacted 2 working days in advance the delivery cannot be accepted. Digital
Cameras should be delivered to the District.

All software, hardware and licenses provided shall be clearly labeled, specifying the (1) Project
No., (2) Contractor Name, (3) Project Engineer’s Name and (4) Project Engineer’s Phone No.,
and shall be delivered to the CTDOT OIS , 2710 Berlin Turnpike, Newington, CT, where it will
be configured and prepared for field installation. Installation will then be coordinated with
CTDOT District and Project personnel and the computer system specified will be stationed in the
Department’s Project field office.

Once the Contract has been completed, the hardware and software will remain the property of the
Contractor. Prior to the return of any computer(s) to the Contractor, field personnel will
coordinate with the CTDOT OIS personnel for the hard-drive wiping and removal of Department
owned equipment, software, data, and associated equipment.

First Aid Kit: The Contractor shall supply a first aid kit adequate for the number of personnel
expected based on the size of the field office specified and shall keep the first aid kit stocked for
the duration that the field office is in service.

Concrete Testing Equipment: If the Contract includes items that require compressive strength
cylinders for concrete, in accordance with the Schedule of Minimum Testing Requirements for
Sampling Materials for Test, the Contractor shall provide the following. All testing equipment will
remain the property of the Contractor at the completion of the project.

A) Concrete Cylinder Curing Box — meeting the requirements of Section 6.12 of the
Standard Specifications.

B) Air Meter — The air meter provided shall be in good working order and meet the
requirements of AASHTO T 152.

C) Slump Cone Mold — Slump cone, base plate, and tamping rod shall be provided in
like-new condition and meet the requirements of AASHTO T119, Standard Test Method for
Slump of Hydraulic-Cement Concrete.
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Insurance Policy: The Contractor shall provide a separate insurance policy, with no deductible, in
the minimum amount of five thousand dollars ($5,000) in order to insure all State-owned data
equipment and supplies used in the office against all losses. The Contractor shall be named insured
on that policy, and the Department shall be an additional named insured on the policy. These losses
shall include, but not be limited to: theft, fire, and physical damage. The Department will be
responsible for all maintenance costs of Department owned computer hardware. In the event of
loss, the Contractor shall provide replacement equipment in accordance with current Department
equipment specifications, within seven days of notice of the loss. If the Contractor is unable to
provide the required replacement equipment within seven days, the Department may provide
replacement equipment and deduct the cost of the equipment from monies due or which may
become due the Contractor under the Contract or under any other contract. The Contractor's
financial liability under this paragraph shall be limited to the amount of the insurance coverage
required by this paragraph. If the cost of equipment replacement required by this paragraph should
exceed the required amount of the insurance coverage, the Department will reimburse the
Contractor for replacement costs exceeding the amount of the required coverage.

Maintenance: During the occupancy by the Department, the Contractor shall maintain all
facilities and furnishings provided under the above requirements, and shall maintain and keep the
office quarters clean through the use of weekly professional cleaning to include, but not limited
to, washing & waxing floors, cleaning restrooms, removal of trash, etc. Exterior areas shall be
mowed and clean of debris. A trash receptacle (dumpster) with weekly pickup (trash removal)
shall be provided. Snow removal, sanding and salting of all parking, walkway, and entrance
ways areas shall be accomplished during a storm if on a workday during work hours,
immediately after a storm and prior to the start of a workday. If snow removal, salting and
sanding are not completed by the specified time, the State will provide the service and all costs
incurred will be deducted from the next payment estimate.

Method of Measurement: The furnishing and maintenance of the construction field office will be
measured for payment by the number of calendar months that the office is in place and in operation,
rounded up to the nearest month.

There will not be any price adjustment due to any change in the minimum computer hardware
and software requirements.

Basis of Payment: The furnishing and maintenance of the Construction Field Office will be paid
for at the Contract unit price per month for “Construction Field Office, (Type),” which price shall
include all material, equipment, labor, service contracts, licenses, software, repair or replacement of
hardware and software, related supplies, utility services, parking area, external illumination, trash
removal, snow and ice removal, and work incidental thereto, as well as any other costs to provide
requirements of this specified this specification.

Pay Item Pay Unit
Construction Field Office, (Type) Month
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ITEM #0971001A — MAINTENANCE AND PROTECTION OF TRAFFIC

Article 9.71.01 — Description is supplemented by the following:

The Contractor shall maintain and protect traffic as described by the following and as limited in the
Special Provision "Prosecution and Progress":

Route 1-95

The Contractor shall maintain and protect the minimum number of through lanes and shoulders
as dictated in the Special Provision for Section 1.08 - Prosecution and Progress “Limitations of
Operations - Minimum Number of Lanes to Remain Open” Chart, on a paved travel path not less
than 12 feet in width per lane.

1-95 Ramps and Turning Roadways

The Contractor shall maintain and protect existing traffic operations.

Excepted therefrom will be those periods, during the allowable periods, when the Contractor is
actively working, at which time the Contractor shall be allowed to maintain and protect a
minimum of one lane of traffic, on a paved travel path not less than 12 feet in width.

All Other Roadways

The Contractor shall maintain and protect a minimum of one lane of traffic in each direction, each
lane on a paved travel path not less than 11 feet in width.

Article 9.71.03 - Construction Method is supplemented as follows:
General

The Contractor is required to delineate any raised structures within the travel lanes, so that the
structures are visible day and night, unless there are specific contract plans and provisions to
temporarily lower these structures prior to the completion of work.

When the installation of all intermediate courses of bituminous concrete pavement is completed
for the entire roadway, the Contractor shall install the final course of bituminous concrete
pavement.

When the Contractor is excavating adjacent to the roadway, the Contractor shall provide a 3-foot
shoulder between the work area and travel lanes, with traffic drums spaced every 50 feet. At the
end of the workday, if the vertical drop-off exceeds 3 inches, the Contractor shall provide a
temporary traversable slope of 4:1 or flatter that is acceptable to the Engineer.
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If applicable, when an existing sign is removed, it shall be either relocated or replaced by a new
sign during the same working day.

The Contractor shall not store any material on-site which would present a safety hazard to motorists
or pedestrians (e.g. fixed object or obstruct sight lines).

The field installation of a signing pattern shall constitute interference with existing traffic operations
and shall not be allowed, except during the allowable periods.

Construction vehicles entering travel lanes at speeds less than the posted speed are interfering with
traffic, and shall not be allowed without a lane closure. The lane closure shall be of sufficient length
to allow vehicles to enter or exit the work area at posted speeds, in order to merge with existing
traffic.

Existing Signing

The Contractor shall maintain all existing overhead and side-mounted signs throughout the
project limits during the duration of the project. The Contractor shall temporarily relocate signs
and sign supports as many times as deemed necessary, and install temporary sign supports if
necessary and as directed by the Engineer.

Requirements for Winter

The Contractor shall schedule a meeting with representatives from the Department including the
offices of Maintenance and Traffic, and the Town/City to determine what interim traffic control
measures the Contractor shall accomplish for the winter to provide safety to the motorists and
permit adequate snow removal procedures. This meeting shall be held prior to October 31 of
each year and will include, but not be limited to, discussion of the status and schedule of the
following items: lane and shoulder widths, pavement restoration, traffic signal work, pavement
markings, and signing.

Signing Patterns

The Contractor shall erect and maintain all signing patterns in accordance with the traffic control
plans contained herein. Proper distances between advance warning signs and proper taper
lengths are mandatory.
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Pavement Markings - Limited Access Highways, Turning Roadways and Ramps
During construction, the Contractor shall maintain all pavement markings throughout the limits
of the project.

Interim Pavement Markings

The Contractor shall install painted pavement markings, which shall include lane lines (broken
lines), shoulder edge lines, stop bars, lane-use arrows and gore markings, on each intermediate
course of bituminous concrete pavement and on any milled surface by the end of the work
day/night. All painted pavement markings will be paid under the appropriate items.

If the Contractor does not install permanent Epoxy Resin Pavement Markings by the end of the
work day/night on exit ramps where the final course of bituminous concrete pavement has been
installed, the Contractor shall install temporary 12 inch wide white stop bars. The temporary
stop bars shall consist of Temporary Plastic Pavement Marking Tape and shall be installed by the
end of the work day/night. Stop bars may consist of two 6 inch wide white markings or three 4
inch wide white markings placed side by side. The Contractor shall remove and dispose of these
markings when the permanent Epoxy Resin Pavement Markings are installed. The cost of
furnishing, installing and removing the Temporary Plastic Pavement Marking Tape shall be at
the Contractor’s expense.

If an intermediate course of bituminous concrete pavement will be exposed throughout the
winter, then Epoxy Resin Pavement Markings should be installed unless directed otherwise by
the Engineer.

Final Pavement Markings

The Contractor should install painted pavement markings on the final course of bituminous
concrete pavement by the end of the work day/night. If the painted pavement markings are not
installed by the end of the work day/night, then Temporary Plastic Pavement Marking Tape shall
be installed as described above and the painted pavement markings shall be installed by the end
of the work day/night on Friday of that week.

If Temporary Plastic Pavement Marking Tape is installed, the Contractor shall remove and
dispose of these markings when the painted pavement markings are installed. The cost of
furnishing, installing and removing the Temporary Plastic Pavement Marking Tape shall be at
the Contractor’s expense.

The Contractor shall install permanent Epoxy Resin Pavement Markings in accordance with

Section 12.10 entitled “Epoxy Resin Pavement Markings, Symbols, and Legends” after such
time as determined by the Engineer.
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TRAFFIC CONTROL DURING CONSTRUCTION OPERATIONS

The following guidelines shall assist field personnel in determining when and what type of traffic
control patterns to use for various situations. These guidelines shall provide for the safe and
efficient movement of traffic through work zones and enhance the safety of work forces in the
work area.

TRAFFIC CONTROL PATTERNS

Traffic control patterns shall be used when a work operation requires that all or part of any
vehicle or work area protrudes onto any part of a travel lane or shoulder. For each situation, the
installation of traffic control devices shall be based on the following:

Speed and volume of traffic
Duration of operation
Exposure to hazards

Traffic control patterns shall be uniform, neat and orderly so as to command respect from the
motorist.

In the case of a horizontal or vertical sight restriction in advance of the work area, the traffic
control pattern shall be extended to provide adequate sight distance for approaching traffic.

If a lane reduction taper is required to shift traffic, the entire length of the taper should be
installed on a tangent section of roadway so that the entire taper area can be seen by the motorist.

Any existing signs that are in conflict with the traffic control patterns shall be removed, covered,
or turned so that they are not readable by oncoming traffic.

When installing a traffic control pattern, a Buffer Area should be provided and this area shall be
free of equipment, workers, materials and parked vehicles.

Typical traffic control plans 19 through 25 may be used for moving operations such as line
striping, pot hole patching, mowing, or sweeping when it is necessary for equipment to occupy a
travel lane.

Traffic control patterns will not be required when vehicles are on an emergency patrol type
activity or when a short duration stop is made and the equipment can be contained within the
shoulder. Flashing lights and appropriate trafficperson shall be used when required.

Although each situation must be dealt with individually, conformity with the typical traffic
control plans contained herein is required. In a situation not adequately covered by the typical
traffic control plans, the Contractor must contact the Engineer for assistance prior to setting up a
traffic control pattern.

PROJECT NO. 0059-0263 143 ITEM #0971001A



Rev. Date 08/12/15

PLACEMENT OF SIGNS

Signs must be placed in such a position to allow motorists the opportunity to reduce their speed
prior to the work area. Signs shall be installed on the same side of the roadway as the work area.
On multi-lane divided highways, advance warning signs shall be installed on both sides of the
highway. On directional roadways (on-ramps, off-ramps, one-way roads), where the sight
distance to signs is restricted, these signs should be installed on both sides of the roadway.

ALLOWABLE ADJUSTMENT OF SIGNS AND DEVICES SHOWN ON THE TRAFFIC
CONTROL PLANS

The traffic control plans contained herein show the location and spacing of signs and devices
under ideal conditions. Signs and devices should be installed as shown on these plans whenever
possible.

The proper application of the traffic control plans and installation of traffic control devices
depends on actual field conditions.

Adjustments to the traffic control plans shall be made only at the direction of the Engineer to
improve the visibility of the signs and devices and to better control traffic operations.
Adjustments to the traffic control plans shall be based on safety of work forces and motorists,
abutting property requirements, driveways, side roads, and the vertical and horizontal curvature
of the roadway.

The Engineer may require that the traffic control pattern be located significantly in advance of
the work area to provide better sight line to the signing and safer traffic operations through the
work zone.

Table I indicates the minimum taper length required for a lane closure based on the posted speed
limit of the roadway. These taper lengths shall only be used when the recommended taper
lengths shown on the traffic control plans cannot be achieved.

TABLE | - MINIMUM TAPER LENGTHS

POSTED SPEED LIMIT MINIMUM TAPER LENGTH IN FEET FOR
MILES PER HOUR A SINGLE LANE CLOSURE
30 OR LESS 180
35 250
40 320
45 540
50 600
55 660
65 780
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SECTION 1. WORK ZONE SAFETY MEETINGS

1.a)

1.b)

Prior to the commencement of work, a work zone safety meeting will be conducted with
representatives of DOT Construction, Connecticut State Police (Local Barracks),
Municipal Police, the Contractor (Project Superintendent) and the Traffic Control
Subcontractor (if different than the prime Contractor) to review the traffic operations,
lines of responsibility, and operating guidelines which will be used on the project. Other
work zone safety meetings during the course of the project should be scheduled as
needed.

A Work Zone Safety Meeting Agenda shall be developed and used at the meeting to
outline the anticipated traffic control issues during the construction of this project. Any
issues that can’t be resolved at these meetings will be brought to the attention of the
District Engineer and the Office of Construction. The agenda should include:

Review Project scope of work and time

Review Section 1.08, Prosecution and Progress

Review Section 9.70, Trafficpersons

Review Section 9.71, Maintenance and Protection of Traffic

Review Contractor’s schedule and method of operations.

Review areas of special concern: ramps, turning roadways, medians, lane drops, etc.
Open discussion of work zone questions and issues

Discussion of review and approval process for changes in contract requirements as they
relate to work zone areas

SECTION 2. GENERAL

2.a)

2.b)

2.C)

2.d)

If the required minimum number of signs and equipment (i.e. one High Mounted
Internally Illuminated Flashing Arrow for each lane closed, two TMAs, Changeable
Message Sign, etc.) are not available; the traffic control pattern shall not be installed.

The Contractor shall have back-up equipment (TMAs, High Mounted Internally
IHluminated Flashing Arrow, Changeable Message Sign, construction signs, cones/drums,
etc.) available at all times in case of mechanical failures, etc. The only exception to this
is in the case of sudden equipment breakdowns in which the pattern may be installed but
the Contractor must provide replacement equipment within 24 hours.

Failure of the Contractor to have the required minimum number of signs, personnel and
equipment, which results in the pattern not being installed, shall not be a reason for a time
extension or claim for loss time.

In cases of legitimate differences of opinion between the Contractor and the Inspection
staff, the Inspection staff shall err on the side of safety. The matter shall be brought to

PROJECT NO. 0059-0263 145 ITEM #0971001A



Rev. Date 08/12/15

the District Office for resolution immediately or, in the case of work after regular
business hours, on the next business day.

SECTION 3. INSTALLING AND REMOVING TRAFFIC CONTROL PATTERNS

3.a) Lane Closures shall be installed beginning with the advanced warning signs and
proceeding forward toward the work area.

3.b) Lane Closures shall be removed in the reverse order, beginning at the work area, or end
of the traffic control pattern, and proceeding back toward the advanced warning signs.

3.c)  Stopping traffic may be allowed:

« As per the contract for such activities as blasting, steel erection, etc.

« During paving, milling operations, etc. where, in the middle of the operation, it
Is necessary to flip the pattern to complete the operation on the other half of the
roadway and traffic should not travel across the longitudinal joint or difference
in roadway elevation.

« To move slow moving equipment across live traffic lanes into the work area.

3.d)  Under certain situations when the safety of the traveling public and/or that of the workers
may be compromised due to conditions such as traffic volume, speed, roadside
obstructions, or sight line deficiencies, as determined by the Engineer and/or State Police,
traffic may be briefly impeded while installing and/or removing the advanced warning
signs and the first ten traffic cones/drums only. Appropriate measures shall be taken to
safely slow traffic. If required, traffic slowing techniques may be used and shall include
the use of Truck Mounted Impact Attenuators (TMAS) as appropriate, for a minimum of
one mile in advance of the pattern starting point. Once the advanced warning signs and
the first ten traffic cones/drums are installed/removed, the TMAs and sign crew shall
continue to install/remove the pattern as described in Section 4c and traffic shall be
allowed to resume their normal travel.

3.e) The Contractor must adhere to using the proper signs, placing the signs correctly, and
ensuring the proper spacing of signs.

3.f)  Additional devices are required on entrance ramps, exit ramps, and intersecting roads to
warn and/or move traffic into the proper travelpath prior to merging/exiting with/from the
main line traffic. This shall be completed before installing the mainline pattern past the
ramp or intersecting roadway.

3.0) Prior to installing a pattern, any conflicting existing signs shall be covered with an
opaque material. Once the pattern is removed, the existing signs shall be uncovered.
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3.h)  On limited access roadways, workers are prohibited from crossing the travel lanes to
install and remove signs or other devices on the opposite side of the roadway. Any signs
or devices on the opposite side of the roadway shall be installed and removed separately.

SECTION 4. USE OF HIGH MOUNTED INTERNALLY ILLUMINATED FLASHING
ARROW

4.2) On limited access roadways, one Flashing Arrow shall be used for each lane that is
closed. The Flashing Arrow shall be installed concurrently with the installation of the
traffic control pattern and its placement shall be as shown on the traffic control plan. For
multiple lane closures, one Flashing Arrow is required for each lane closed. If conditions
warrant, additional Flashing Arrows should be employed (i.e.: curves, major ramps, etc.).

4.b) On non-limited access roadways, the use of a Flashing Arrow for lane closures is
optional. The roadway geometry, sight line distance, and traffic volume should be
considered in the decision to use the Flashing Arrow.

4.c)  The Flashing Arrow shall not be used on two lane, two-way roadways for temporary
alternating one-way traffic operations.

4.d) The Flashing Arrow board display shall be in the “arrow” mode for lane closure tapers
and in the *“caution” mode (four corners) for shoulder work, blocking the shoulder, or
roadside work near the shoulder. The Flashing Arrow shall be in the *“caution” mode
when it is positioned in the closed lane.

4.e)  The Flashing Arrow shall not be used on a multi-lane roadway to laterally shift all lanes
of traffic, because unnecessary lane changing may result.

SECTIONS. USE OF TRUCK MOUNTED IMPACT ATTENUATOR VEHICLES
(TMAS)

5.a) For lane closures on limited access roadways, a minimum of two TMAs shall be used to
install and remove traffic control patterns. If two TMAs are not available, the pattern
shall not be installed.

5.b)  On non-limited access roadways, the use of TMAs to install and remove patterns closing
a lane(s) is optional. The roadway geometry, sight line distance, and traffic volume
should be considered in the decision to utilize the TMAs.

5.c) Generally, to establish the advance and transition signing, one TMA shall be placed on
the shoulder and the second TMA shall be approximately 1,000 feet ahead blocking the
lane. The flashing arrow board mounted on the TMA should be in the “flashing arrow”
mode when taking the lane. The sign truck and workers should be immediately ahead of
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the second TMA. In no case shall the TMA be used as the sign truck or a work truck.
Once the transition is in place, the TMAs shall travel in the closed lane until all
Changeable Message Signs, signs, Flashing Arrows, and cones/drums are installed. The
flashing arrow board mounted on the TMA should be in the “caution” mode when
traveling in the closed lane.

A TMA shall be placed prior to the first work area in the pattern. If there are multiple
work areas within the same pattern, then additional TMAs shall be positioned at each
additional work area as needed. The flashing arrow board mounted on the TMA should
be in the “caution” mode when in the closed lane.

TMAs shall be positioned a sufficient distance prior to the workers or equipment being
protected to allow for appropriate vehicle roll-ahead in the event that the TMA is hit, but
not so far that an errant vehicle could travel around the TMA and into the work area. For
additional placement and use details, refer to the specification entitled “Type ‘D’ Portable
Impact Attenuation System”. Some operations, such as paving and concrete repairs, do
not allow for placement of the TMA(s) within the specified distances. In these situations,
the TMA(s) should be placed at the beginning of the work area and shall be advanced as
the paving or concrete operations proceed.

TMAs should be paid in accordance with how the unit is utilized. When it is used as a
TMA and is in the proper location as specified, and then it should be paid at the specified
hourly rate for “Type ‘D’ Portable Impact Attenuation System”. When the TMA is used
as a Flashing Arrow, it should be paid at the daily rate for “High Mounted Internally
Illuminated Flashing Arrow”. If a TMA is used to install and remove a pattern and then
is used as a Flashing Arrow, the unit should be paid as a “Type ‘D’ Portable Impact
Attenuation System” for the hours used to install and remove the pattern, typically 2
hours (1 hour to install and 1 hour to remove), and is also paid for the day as a “High
Mounted Internally IHluminated Flashing Arrow”.

SECTION 6. USE OF TRAFFIC DRUMS AND TRAFFIC CONES

6.a)

6.b)

6.c)

6.d)

Traffic drums shall be used for taper channelization on limited-access roadways, ramps,
and turning roadways and to delineate raised catch basins and other hazards.

Traffic drums shall be used in place of traffic cones in traffic control patterns that are in
effect for more than a 36-hour duration.

Traffic Cones less than 42 inches in height shall not be used on limited-access roadways
or on non-limited access roadways with a posted speed limit of 45 mph and above.

Typical spacing of traffic drums and/or cones shown on the Traffic Control Plans in the
Contract are maximum spacings and may be reduced to meet actual field conditions as
required.
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SECTION 7. USE OF (REMOTE CONTROLLED) CHANGEABLE MESSAGE SIGNS

(CMS)

7.2)

For lane closures on limited access roadways, one CMS shall be used in advance of the

traffic control pattern. Prior to installing the pattern, the CMS shall be installed and in operation,
displaying the appropriate lane closure information (i.e.: Left Lane Closed - Merge Right). The CMS
shall be positioned % - 1 mile ahead of the lane closure taper. If the nearest Exit ramp is greater than
the specified %2 - 1 mile distance, than an additional CMS shall be positioned a sufficient distance
ahead of the Exit ramp to alert motorists to the work and therefore offer them an opportunity to take
the exit.

7.b)

7.0)

7.d)

7.e)

7.9)

7.0)

7.h)

7.0)

CMS should not be installed within 1000 feet of an existing CMS.

On non-limited access roadways, the use of CMS for lane closures is optional. The
roadway geometry, sight line distance, and traffic volume should be considered in the
decision to use the CMS.

The advance CMS is typically placed off the right shoulder, 5 feet from the edge of
pavement. In areas where the CMS cannot be placed beyond the edge of pavement, it
may be placed on the paved shoulder with a minimum of five (5) traffic drums placed in
a taper in front of it to delineate its position. The advance CMS shall be adequately
protected if it is used for a continuous duration of 36 hours or more.

When the CMS are no longer required, they should be removed from the clear zone and
have the display screen cleared and turned 90° away from the roadway.

The CMS generally should not be used for generic messages (ex: Road Work Ahead,
Bump Ahead, Gravel Road, etc.).

The CMS should be used for specific situations that need to command the motorist’s
attention which cannot be conveyed with standard construction signs (Examples include:
Exit 34 Closed Sat/Sun - Use Exit 35, All Lanes Closed - Use Shoulder, Workers on
Road - Slow Down).

Messages that need to be displayed for long periods of time, such as during stage
construction, should be displayed with construction signs. For special signs, please
coordinate with the Office of Construction and the Division of Traffic Engineering for
the proper layout/dimensions required.

The messages that are allowed on the CMS are as follows:
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Message No. Framel Frame 2 Message No. Framel Frame 2
1 LEFT MERGE 9 LANES REDUCE
LANE RIGHT CLOSED SPEED
CLOSED AHEAD
2 2 LEFT MERGE 10 LANES USE
LANES RIGHT CLOSED CAUTION
CLOSED AHEAD
3 LEFT REDUCE 11 WORKERS REDUCE
LANE SPEED ON SPEED
CLOSED ROAD
4 2 LEFT REDUCE 12 WORKERS SLOW
LANES SPEED ON DOWN
CLOSED ROAD
5 RIGHT MERGE 13 EXIT XX USE
LANE LEFT CLOSED EXIT YY
CLOSED
6 2 RIGHT MERGE 14 EXIT XX FOLLOW
LANES LEFT CLOSED DETOUR
CLOSED USE YY
7 RIGHT REDUCE 15 2 LANES USE
LANE SPEED SHIFT CAUTION
CLOSED AHEAD
8 2 RIGHT REDUCE 16 3 LANES USE
LANES SPEED SHIFT CAUTION
CLOSED AHEAD

For any other message(s), approval must be received from the Office of Construction prior to

their use. No more than two (2) displays shall be used within any message cycle.
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SERIES 16 SIGNS

w 1 g

A

s

CONSTRUCTION
AHEAD

ROAD USE RESTRICTED
STATE LIABILITY LIMITED

GEMERAL STATUTES SEC 13a-115, 13a-145
COMMISSIOMER COF TRANSPORTATION

W H
84" x 60"
60" x 42"
30" x 24"

16-E | 80-1605
16-H | 80-1608
16-M | 80-1613

CONSTRUCTION
AHEAD

SIDEWALK USE RESTRICTED
STATE LIABILITY LIMITED

GEMNERAL STATUTES SEC 13a-115, 13a-145

COMMISSIONER. OF TRANSPORTATION

W H
16-5 ‘ 80-1619 ‘ 48" x 30"

THE 16-S SIGN SHALL BE USED ON ALL PROJECTS THAT REQUIRE SIDEWALK RECONSTRUCTION
OR RESTRICT PEDESTRIAN TRAVEL ON AN EXISTING SIDEWALK.

SERIES 16 SIGNS SHALL BE INSTALLED IN ADVANCE OF THE TRAFFIC CONTROL PATTERNS TO

ALLOW MOTORISTS THE OPPORTUNITY TO AVOID A WORK ZONE, SERIES 16 SIGNS SHALL

BE INSTALLED ON ANY MAJOR INTERSECTING ROADWAYS THAT APPROACH THE WORK

ZONE. ON LIMITED-ACCESS HIGHWAYS, THESE SIGNS SHALL BE LOCATED IN ADVANCE OF

THE NEAREST UPSTREAM EXIT RAMP AND ON ANY ENTRANCE RAMPS PRIOR TO OR WITHIN

THE WORK ZONE LIMITS.,

LOCATION OF SERIES 16 SIGNS CAN BE FOUND ELSEWHERE IN THE PLANS OR INSTALLED

AS DIRECTED BY THE ENGINEER.

SIGNS 16-E AND 16-H SHALL BE POST-MOUNTED.

SIGN 16-E SHALL BE USED ON ALL EXPRESSWAYS,

SIGN 16-H SHALL BE USED ON ALL RAMPS, OTHER STATE ROADWAYS, AND MAJOR TOWN/CITY

THE

ROADWAYS.

OPERATIONS.

"ROAD WORK AHEAD" SIGN,

"END ROAD WORK" SIGN

THE LAST SIGN IN THE PATTERN MUST BE
THE "END ROAD WORK" SIGN.

DB —

| END
80-9612 i ROAD WORK

SIGN 16-M SHALL BE USED ON OTHER TOWN ROADWAYS.

REGULATORY SIGN "ROAD WORK AHEAD, FINES DOUBLED"

THE REGULATORY SIGN "ROAD WORK AHEAD FINES DOUBLED" SHALL BE INSTALLED FOR ALL
WORK ZONES THAT OCCUR ON ANY STATE HIGHWAY IN CONNECTICUT WHERE THERE ARE
WORKERS ON THE HIGHWAY OR WHEN THERE IS OTHER THAN EXISTING TRAFFIC

THE "ROAD WORK AHEAD FINES DOUBLED" REGULATORY SIGN SHALL BE PLACED AFTER THE
SERIES 16 SIGN AND IN ADVANCE OF THE

SCALE: NONE

< & >

ROAD WORK
AHEAD

FINES
DOUBLED

31-1906 3.5

CONSTRUCTION TRAFFIC CONTROL PLAN

REQUIRED SIGNS

CONNECTICUT DEPARTMENT OF TRANSPORTATION
BUREAU OF ENGINEERING & CONSTRUCTION
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NOTES FOR TRAFFIC CONTROL PLANS

1. IF_A TRAFFIC STOPPAGE OCCURS IN ADVANCE OF SIGN @, THEN AN ADDITIONAL SIGN
@ SHALL BE INSTALLED IN ADVANCE OF THE STOPPAGE.

2. SIGNS (4, (A), AND (D) SHOULD BE OMITTED WHEN THESE SIGNS HAVE ALREADY BEEN
INSTALLED TO DESIGNATE A LARGER WORK ZONE THAN THE WORK ZONE THAT IS
ENCOMPASSED CN THIS PLAN.

3. SEE TABLE 1 FOR ADIJUSTMENT OF TAPERS IF NECESSARY.

4. IF THIS PLAN REMAINS IN CONTINUQUS OPERATION FOR MORE THAN 36 HOURS, THEN
TRAFFIC DRUMS SHALL BE USED IN PLACE OF TRAFFIC CONES.

5. ANY LEGAL SPEED LIMIT SIGNS WITHIN THE LIMITS OF A ROADWAY / LANE CLOSURE AREA
SHALL BE COVERED WITH AN OPAQUE MATERIAL WHILE THE CLOSURE IS IN EFFECT, AND
UNCOVERED WHEN THE ROADWAY / LANE CLOSURE IS RE-OPENED TO ALL LANES OF TRAFFIC.

6. IF THIS PLAN REMAINS IN CONTINUOUS OPERATION FOR MORE THAN 36 HOURS, THEN
ANY EXISTING CONFLICTING PAVEMENT MARKINGS SHALL BE ERADICATED OR COVERED,
AND TEMPORARY PAVEMENT MARKINGS THAT DELINEATE THE PROPER TRAVELPATHS
SHALL BE INSTALLED.

7. DISTANCES BETWEEN SIGNS IN THE ADVANCE WARNING AREA MAY BE REDUCED TO 100'
ON LOW-SPEED URBAN ROADS (SPEED LIMIT < 40 MPH).

8. IF THIS PLAN IS TO REMAIN IN OPERATION DURING THE HOURS OF DARKNESS, INSTALL
BARRICADE WARNING LIGHTS - HIGH INTENSITY ON ALL POST-MOUNTED DIAMOND
SIGNS IN THE ADVANCE WARNING AREA.

9. A CHANGEABLE MESSAGE SIGN SHALL BE INSTALLED ONE HALF TO ONE MILE IN ADVANCE
OF THE LANE CLOSURE TAPER.

10 SIGN ® SHALL BE MOUNTED A MINIMUM OF 7 FEET FROM THE PAVEMENT SURFACE TO
THE BOTTOM OF THE SIGN.

TABLE 1 - MINIMUM TAPER LENGTHS

POSTED SPEED LIMIT | MINIMUM TAPER LENGTH FOR
(MILES PER HOUR) A SINGLE LANE CLOSURE
30 OR LESS 180" (55m)
35 250' (75m)
40 320' (106m)
a5 540' (165m)
50 600" (180m)
55 560' (200m)
65 780" (240m)

METRIC CONVERSION CHART (1" = 25mm)

ENGLISH METRIC || ENGLISH METRIC || ENGLISH METRIC

12" 300mm 42" 1050mm 72" 1800mm

18"  450mm 48"  1200mm 78" 1950mm T

24" §00mMM 54" 1350mm 84" 2100mm| 4 *"‘%. CONSTRUCTION TRAFFIC CONTROL PLAN

30" 750mm 60"  1500mm 50" 2250mm '\ i ), NOTES

36" S00mm 66"  1650mm 56" 2400mm -

SCALE: NONE

CONNECTICUT DEPARTMENT OF TRANSPORTATION . i Chaes 5 Hariow
BUREAU OF ENGINEERING & CONSTRUCTION APPROVED S

FRINCIPAL ENGIMNEER
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WORK IN RIGHT LANE - MULTILANE HIGHWAY SIGN FACE
126 SQ. FT (MIN.)
A — = A
TERMINATION S0 ® 80-9612
AREA ,
I ¥
s S ) END
H H ROAD WORK
@] ~ O h 4
U W] U
L L
D O\K" D INSTALL TRAFFIC
WORK E C&\ E DRUMS/CONES @ 800917
AREA )
R % R @ B0 SPACING
ACTIVITY
AREA b\;\
Ly
O :
BUFFER 3 500'55 MPH SPEED LIMIT
¥ AREA 3 650'65 MPH SPEED LIMIT
X ® 4
®
‘ ®
TRANSITION E ® 800" INSTALL 20 TRAFFIC
AREA ® DRUMS @ 40’ SPACING
D 8
&
R[]
H % h 4
&
SHOULDER () | 200" INSTALL 5 TRAFFIC
K TAPER ‘ ®| DRUMS @ 40'SPACING
N ?
1000"
— —
ADVANCE
WARNING @ W ?
AREA 1500°
>< — ‘ — * @ 31-1906
® ' ® £ ~
* T ROAD WORK
_ — L AHEAD
0y A f | FINES
1300 L DOUBLED
'y —_ *
(O TRAFFIC CONE OR TRAFFIC DRUM J?)',.,—m—;\.ir\ CONSTRUCTION TRAFFIC CONTROL PLAN
¥ ()
% oPTIONAL () TRAFFIC DRUM i PORTABLE SIGN SUPPORT l\ H ). PLAN 1
HIGH MOUNTED INTERNALLY ILLUMINATED FLASHING ARROW| = SEE NOTES 1,2,3,4,5,6,8,9
CONNECTICUT DEPARTMENT OF TRANSPORTATION Cares S Harlw
BUREAU OF ENGINEERING & CONSTRUCTION APPROVED O
PRINCIPAL ENGINEER
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WORK IN LEFT LANE - MULTILANE HIGHWAY SIGN FACE
126 SQ. FT (MIN.)
A — = A
TERMINATION . @ 80-9612
AREA 500 .
I ¥
S S . END
H H ROAD WORK
@] ~ O h 4 T
U \-G\O U
L L
D \< D INSTALL TRAFFIC
WORK E E DRUMS/CONES @ 809918
AREA )
R b R @ B0 SPACING
ACTIVITY S
AREA \A\
S
O .
BUFFER o 500'55 MPH SPEED LIMIT
# AREA 650'65 MPH SPEED LIMIT
O
® A
®
®
® ‘
TRANSITION E ® 800" INSTALL 20 TRAFFIC
AREA ® DRUMS @ 40’ SPACING
Bl E
<)
=18
H b h 4
®
SHOULDER Q 200" INSTALL 5 TRAFFIC
K TAPER ® DRUMS @ 40' SPACING
N 1000"
— —
ADVANCE 7
WARNING
AREA 15000
>< — ‘ — f @ 31-1906
: : 1300° 4
T ROAD WORK
= = L AHEAD
0y A f | FINES
11“” L DOUBLED
l ‘ —
(O TRAFFIC CONE OR TRAFFIC DRUM ,H‘r"fm—r"ﬁ:r\_ CONSTRUCTION TRAFFIC CONTROL PLAN
(& L]
¥ OPTIONAL (R TRAFFIC DRUM  +— PORTABLE SIGN SUPPORT l\ i ), PLAN 3
HIGH MOUNTED INTERNALLY ILLUMINATED FLASHING ARROW bMALE - 'N'UNE SEE NOTES 1, 2,3,4,5,6,8,9
CONNECTICUT DEPARTMENT OF TRANSPORTATION . , Chaess. Hasow
P - 2012.06 .05 1551:45-04'00
BUREAU OF ENGINEERING & CONSTRUCTION APPROVED

FRINCIFAL ENGINEER
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XX KA A2 34 MR X XX XXX XA
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WORK IN SHOULDER AREA

TERMIMATION
AREA

ACTIVITY

AREA
A
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K aren
¥
F 3
SHOULDER
TAPER,

=
c
3
=
b
m
=
a
m
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3
=
a
=
F
m ADVANCE

WARNING

AREA

"M

MOVING OPERATION

(o1

- MULTILANE HIGHWAY
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o=
=

%

INSTALL TRAFFIC
DRUMS/CONES
80" SPACING
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i

O

O
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STATIONARY OPERATION
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T

200

g

200"
‘ DRUMS @
s
H K
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U
L
500"
D
E
R

s00°

750

750

-

INSTALL 5 TRAFFIC

SIGN FACE
94 SQ. FT (MIN.)

@ 80-9612

[t —

. END
ROAD WORK

T

® 80-9859

CLOSED

© 80-9957

40" SPACING

@BA 311906
Y
ROAD WORK
AHEAD
FINES
DOUBLED

T

(O TRAFFIC CONE OR TRAFFIC DRUM & o, CONSTRUCTION TRAFFIC CONTROL PLAN
G Y
¥ OPTIONAL (R TRAFFIC DRUM  +— PORTABLE SIGN SUPPORT l\ i ), PLAN 6
<] HIGH MOUNTED INTERNALLY ILLUMINATED FLASHING ARROW —
CCALE: NONE SEE NOTES 1,2, 4, 8
CONNECTICUT DEPARTMENT OF TRANSPORTATION Gnasess waron
BUREAU OF ENGINEERING & CONSTRUCTION APPROVED
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MOVING OPERATION ON RIGHT SHQULDER
MULTILANE HIGHWAY & SECONDARY ROADWAYS

Y L
[2 |

WORK
% VEHICLE(S)

1000!

AMOr-cCQOIWw
AMOrcO I

o m ==

| SIGN MOUNTED ON TRUCK 1

N
o |

; TRUCK ® ®
N | . MOUNTED
N | aTTENUATOR
N DEPARTMENT APPROVED

ARROW BOARD
{ FLASHING YELLOW MODE )

REV'D 102
CONNECTICUT
DEFARTMENT OF TRANSPORTATION
BUREAU OF ENGIMEERING &
HIGHWAY OPERATIONS
DIVISION OF TRAFFIC EMGINEERING

CONSTRUCTION
TRAFFIC CONTRODL PLAN

PLAN 19

SCALE NOME

APPROVED o Mfcall DATE 3062

PRIMCIFPAL EMGINEER
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MOVING OPERATION
AND OUTSIDE SHOULDER AT THE SAME TIME
MULTILANE HIGHWAY

AMOrcOoOITwy

WORK
VEHICLE(S?

150
¥
TRUCK 4
MOUNTED
ATTENUATOR
UNIT

DISTANCE VARIES
ACCORDING TG
OFERATION

ATTENUATOR

TRUCK

MOUNTED

UNIT 800"

:—|‘q

TRUCK 4
MOUNTED
ATTENUATOR
UNIT

ADVANCE

WARMNING
YEHICLE

SIGN MOUNTED ON VEHICLE 2

SIGN MOUNTED ON TRUCKS 2, 3, % 4

IN RIGHT LANE

SIGN MOUNTED ON VEHICLE 5

DU TR
5 END
1| Roan work

80-9612

-—

DEFARTMENT APPROVED

ARROW

SIGNS MOUNTED ON VEHICLE 1
S

BOARD

80-9815

SLOW MOVING
TRUCKS AHEAD

THIS SIGN SHOULD
BE COVERED WHEN
NOT IN USE.

80-9914

(LEGEND VARIES}

USE APPROPRIATE
MESSAGE FOR

REV'D 02

OPERATION.
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MOVING OPERATION IN LEFT LANE
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7 , END
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Article 9.71.05 — Basis of Payment is supplemented by the following:

The temporary relocation of signs and supports, and the furnishing, installation and removal of
any temporary supports shall be paid for under the item “Maintenance and Protection of Traffic”.
Temporary overhead sign supports and foundations shall be paid for under the appropriate
item(s).

The cost of furnishing, installing, and removing the material for the 4H:1V traversable slope shall
be paid for under the item “Maintenance and Protection of Traffic.”
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ITEM #1001001A — TRENCHING AND BACKFILLING

The work under the item Trenching and Backfilling shall conform to Section 10.01 of the
Standard Specifications amended as follows:

Construction Methods: Article 10.01.03 — Construction Methods, add the following:

All cuts in roadways shall be done in a neat and workmanlike manner, so as to cause the least
possible injury to all other improvements. The Contractor should provide protection to all
slopes, roadways, guide rails, drainage structures, illumination conduit and appurtenances,
utilities, etc. as may be necessary or as required by the Engineer. Any property damage caused
by excavation shall be repaired as directed by, and to the satisfaction of, the Engineer at no
additional compensation.  Excavating shall not be performed until immediately before
installation of conduit and other appurtenances. The material from the excavation shall be
placed where directed by the Engineer and in a position where the least damage and obstruction
to vehicular traffic and the least interference with the surface drainage will occur.

All excavations shall be closed at the end of each day.

All pavement cutting required for this item, regardless of the type, shall be included as work
under this item.

Where possible, communication conduit and electrical conduit shall be installed in the same
trench and shall be paid for under this item as one. Payment shall not be made for separate
trenching and backfilling where electrical and communication conduit may be installed in the
same trench, but have been installed separately by the Contractor.

When trenching occurs in roadways, neat lines shall be drawn on the surface and the roadway
shall be saw cut and removed to neat lines as indicated on the plans or as directed by the
Engineer.

Concrete Encasement Existing Conduit

When trenching to add concrete support to an existing conduit, trench 24” wide and 2” below the
existing PVC Conduit. Add Class A Concrete until concrete is 2” above the PVC Conduit. After
concrete is dried, backfill using suitable backfill material. When backfilling, add Underground
Warning Tapes “Caution-Fiber Optic Cable Buried Below” 12 inches above the top of the PVC
Conduit. See detail provided in plans.

Temporary Pavement Repair
Description:

Temporary pavement repair consists of replacing pavement that has been removed for the
installation of conduits. The Contractor shall repair the pavement immediately upon completion
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of the trench backfilling and compaction in accordance with these specifications and to the
dimensions on the contract drawings or as directed by the Engineer.

Materials:

Superpave 0.5” and Superpave 0.375” shall conform to the requirements of Article M.04 of the
Standard Specifications.

Construction Methods:

Temporary pavement replacement shall be constructed in accordance with the details shown on
the plans.

Permanent Pavement Repair

Description:

After the temporary pavement has been in place for 30 days and within 3 months of placing the
temporary pavement, the Contractor shall make permanent pavement repairs. Where trenching
occurs across bituminous concrete overlayed concrete pavement, immediate permanent
pavement repairs shall take place. These repairs shall include filling the trench with high-early
concrete fill and upon curing, permanent surface pavement repairs.

Materials:

Concrete fill for restoration of bituminous concrete overlayed concrete pavement shall conform
to the requirements of Article M.03.01 of the Standard Specifications and shall be capable of
achieving 3000 psi within 12 hours. The Contractor shall submit a design mix to the Engineer
for approval.

Processed Aggregate Base shall conform to the requirements of Article M.05.01 of the Standard
Specifications.

Superpave 0.5” mm and Superpave 0.375” shall conform to the requirements of Article M.04 of
the Standard Specifications.

Joint Seal shall conform to the requirements of Article M.04.02 of the standard specifications.
Reinforcement shall conform to the requirements of ASTM A615, Grade 60.
Unpaved Areas

Description:
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Unpaved areas disturbed during construction shall be restored with a minimum of 2” of topsoil
and established turf.

Materials:

Topsoil shall conform to the requirements of Article M.13.01-1 of the standard specifications.
Turf Establishment materials shall conform to Article M.13 of the Standard Specifications.

Construction Methods:

Topsoil shall be provided in conformance to Section 9.44.03 of the standard specifications. Turf
Establishment shall conform to Section 9.50.03 of the Standard Specifications.

Method of Measurement: Article 10.01.04 — Method of Measurement: Add the following:
There shall be no separate measurement for sawcutting, temporary pavement repair, concrete fill,
joint sealing, permanent pavement repair, sidewalk repair, cutting reinforcement, reinforcement,
topsoil and turf establishment.

Basis of Payment:

Article 10.01.05 -- Basis of Payment: Replace the second paragraph with the following:

It shall also include all sand encasement, installation of warning tape, backfilling, grading,

seeding, fertilizing, mulching, disposal of surplus material, as well as furnishing and installing
concrete fill, topsoil or pavement as the case may be.
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ITEM #1131002A - REMOTE CONTROLLED CHANGEABLE MESSAGE
SIGN

Description: Work under this item shall include furnishing and maintaining a trailer-mounted,
“Changeable Message Sign”, “Remote Controlled Changeable Message Sign”, “Changeable
Message Sign with Radar”, or “Remote Controlled Changeable Message Sign with Radar”
whichever is applicable, at the locations indicated on the plans or as directed by the Engineer.

Materials: The full matrix, internally illuminated variable message sign shall consist of a LED,
fiber optic, lamp matrix, or hybrid magnetically operated matrix — LED message board; and a
computer operated interface, all mounted on a towable, heavy duty trailer.

The sign shall have a minimum horizontal dimension of 115 inches and rotate a complete 360
degrees atop the lift mechanism.

In the raised position, the bottom of the sign shall be at least 7 feet above the roadway. The
messages displayed shall be visible from a distance of 1/2 mile and be clearly legible from a
distance of 900 feet during both the day and night.

The lighting system shall be controlled both manually and by a photocell for automatic sign
dimming during nighttime use.

The sign shall be capable of storing a minimum of 100 preprogrammed messages and be able to
display any one of those messages upon call from the trailer mounted terminal and/or through the
cellular telephone hookup for the remote controlled sign.

The sign shall be a full matrix sign that is able to display messages composed of any
combination of alphanumeric text, punctuation symbols, and graphic images (notwithstanding
NTCIP limitations). The display shall be capable of producing arrow functions. Full- matrix
displays shall allow the use of graphics, traffic safety symbols and various character heights.

Standard messages shall be displayed in a three-line message format with 8 characters per line.
The letter height shall not be less than 18 inches.

The sign shall utilize yellow green for the display with a black background. Each matrix shall
have a minimum size of 6 x 9 pixels. Each pixel shall utilize a minimum of four high output
yellow green LEDs or equivalent light source. The LEDs or light source shall have a minimum
1.4 candela luminance intensity, 22 degrees viewing angle, and wavelength of 590 (+/- 3)
nanometers.

For hybrid magnetically operated matrix — LED matrix, each pixel shall have one single shutter
faced with yellow green retro-reflective sheeting with a minimum of four high output yellow
green LEDs or equivalent light source. The hybrid magnetically operated matrix — LED matrix
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sign shall be capable of operating in three display modes; shutter only, LED only, and both LED
and shutter. These modes shall be automatically controlled by a photocell for day and night
conditions and also capable of being manually controlled through the software.

The sign shall be controlled by an on-board computer. The sign shall automatically change to a
preselected default message upon failure. That default message shall remain on display until the
problem is corrected.

The sign shall include all necessary controls, including, but not limited to, personal computer,
keyboard or alphanumeric hand-held keyboard, and software. The sign shall interface with PCs,
cellular phones, and radar speed detection devices as required.

Controls shall be furnished for raising and lowering the message board, aligning the message
board and, for solar powered units, a read-out of the battery bank charge.

Power shall be provided by a self-contained solar maintained power source or a diesel engine
driven generator. Hardware for connection to a 110-volt power source shall also be provided.

Solar powered signs shall display programmed messages with the solar panel disconnected, in
full night conditions, for a minimum of 30 consecutive days.

Remote Controlled Changeable Message Signs shall include one (1) industrial-grade cellular
telephone and be equipped with a modem to control the sign and a security system to prevent
unauthorized access. The security system shall allow access only through use of a code or
password unique to that sign. If the proper code or password is not entered within 60 seconds of
initial telephone contact, the call will be terminated. Remote control for the Remote Controlled
Changeable Message Sign shall be by cellular telephone and touch tone modem decoder.

The radar equipped signs shall include a high-speed electronic control module (ECM-X), Radar
Sl transceiver, signal processing board and radar logging software.

The radar software will operate the sign in four modes:

1) The sign will display words “YOUR SPEED” followed by the speed (2 digits). The display
will repeat the message as long as vehicles are detected. The sign will blank when no vehicles
are present.

2) The sign will display a series of up to six messages (programmed by the user) when a preset
speed (programmed by the user) is exceeded. The sign will blank when no vehicles are present.
3) Will perform like mode #2 with the addition of displaying the actual speed with it.

4) The sign will work as a standard Changeable Message Sign or Remote Controlled Changeable
Message Sign with no radar.

Construction Methods: The Contractor shall furnish, place, operate, maintain and relocate the
sign as required. When the sign is no longer required, it shall be removed and become the
property of the Contractor. The cellular telephone required for the Remote Controlled
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Changeable Message Sign shall be provided to the Engineer for his use, and subsequently
returned to the Contractor.

When the sign is not in use, it shall either be turned off with a blank display or turned from view.

Any signs that are missing, damaged, defaced or improperly functioning so that they are not
effective, as determined by the Engineer and in accordance with the ATSSA guidelines
contained in “Quality Standards for Work Zone Traffic Control Devices,” shall be replaced by
the Contractor at no cost to the State.

Method of Measurement: This work will be measured for payment for each “Changeable
Message Sign”, “Remote Controlled Changeable Message Sign”, “Changeable Message Sign
with Radar”, or “Remote Controlled Changeable Message Sign with Radar”, whichever applies,
furnished and installed, for the number of calendar days that the sign is in place and in operation,
measured to the nearest day. When a sign is in operation for less than a day, such a period of
time shall be considered to be a full day regardless of actual time in operation.

Basis of Payment: This work will be paid for at the Contract unit price per day for each
“Changeable Message Sign”, “Remote Controlled Changeable Message Sign”, “Changeable
Message Sign with Radar”, or “Remote Controlled Changeable Message Sign with Radar” which
price shall include placing, maintaining, relocating and removing the sign and its appurtenances
and all material, labor, tools and equipment incidental thereto. Additionally, for the “Remote
Controlled Changeable Message Sign”, or “Remote Controlled Changeable Message Sign with
Radar”, the cellular telephone service and telephone charges shall be included.

Pay Item Pay Unit
Remote Controlled Changeable Message Sign Day

ITEM #1131002A
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ITEM #1210101A — 4” (100 mm) WHITE EPOXY RESIN PAVEMENT
MARKINGS

ITEM #1210102A — 4” (100 mm) YELLOW EPOXY RESIN PAVEMENT
MARKINGS

ITEM #1210103A — 6” (150 mm) WHITE EPOXY RESIN PAVEMENT
MARKINGS

SECTION 12.10 - EPOXY RESIN PAVEMENT MARKINGS, SYMBOLS AND
LEGENDS is amended as follows:

Delete “SYMBOLS AND LEGENDS ” from the title of the section.

SECTION 12.10.03 — Construction Methods is amended as follows:

Delete the entire sections titled “3. Performance and Warranty:” and “WARRANTY:” and
replace them with the following:

3. Initial Performance: The retroreflectivity of the markings applied must be measured by the
Contractor three (3) to fourteen (14) days after installation. A Certified Test Report (CTR), in
accordance with Section 1.06.07, must be submitted to the Engineer no later than ten (10) days
after the measurements are taken using the procedures and equipment detailed below:

Test Lots - The following test lots shall be randomly selected by the Engineer to represent the
line markings applied:
Table 3.1: Line Test Lots

Length of line Number of Lots Length of Test Lot
< 1.0 mi. (1.5 km) 1 1000 ft. (300 m)
>1.0 mi. (1.5 km) 1 per 1.0 mi. (1.5 km) 1000 ft. (300 m)

Measurement Equipment and Procedure

Portable Retroreflectometer
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1. Skip line measurements shall be obtained for every other stripe, taking no more than two
readings per stripe with readings no closer than 20 in. (0.5 m) from either end of the
marking.

2. Solid line test lots shall be divided into ten sub-lots of 100 ft. (30 m) length and
measurements obtained at one randomly select location within each sublot.

3. For symbols and legends, 10 percent of each type shall be measured by obtaining five (5)
measurements at random locations on the symbol or legend.

4. The Apparatus and Measurements shall be made in accordance with ASTM E1710
(Standard Test Method for Measurement of Retroreflective Pavement Marking Materials
with CEN-Prescribed Geometry Using a Portable Retroreflectometer) and evaluated in
accordance with ASTM D7585/D7585M (Standard Practice for Evaluating
Retroreflective Pavement Markings Using Portable Hand-Operated Instruments).

Mobile Retroreflectometer
1. Calibration of the instruments shall be in accordance with the manufacturer’s
instructions.
2. Retroreflectivity shall be measured in a manner proposed by the Contractor and approved
by the Engineer. The basis of approval of the test method will be conformance to a
recognized standard test method or provisional standard test method.

The measurements shall be obtained when the pavement surface is clean and dry and shall be
reported in millicandellas per square foot per foot candle - med/ft?/fc (millicandelas per square
meter per lux (mcd/m%/lux)). Measurements shall be obtained sequentially in the direction of
traffic flow.

Additional Contents of Certified Test Report

The CTR shall also list:
e Project and Route number
o Geographical location of the test site(s), including distance from the nearest reference
point.
e Manufacturer and model of retroreflectometer used.
e Most recent calibration date for equipment used.
e Grand Average and standard deviation of the retroreflectivity readings for each line,

symbol or legend.

Initial Performance:

In order to be accepted, all epoxy resin pavement markings must meet the following minimum
retroreflectivity reading requirement:
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White Epoxy: minimum retroreflectivity reading of 400 mcd/ft’/fc (mcd/m?/lux)
Yellow Epoxy: minimum retroreflectivity reading of 325 mcd/ft?/fc (mcd/m?/lux)

At the discretion of the Engineer, the Contractor shall replace, at its expense, such amount of
lines, symbols and legends that the grand average reading falls below the minimum value for
retro-reflectivity. The Engineer will determine the areas and lines to be replaced. The cost of
replacement shall include all materials, equipment, labor and work incidental thereto.
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PERMITS AND/OR SUPPLEMENTAL TO FORM 816 AND REQUIRED PROVISIONS

The following Permits and/or Supplemental to Form 816 and Required Provisions follow this page and are
hereby made part of this Contract.

e PERMITS AND/OR PERMIT APPLICATIONS

e Flood Management Certification Anticipated: March 2016 (waiver)
e Army Corps of Engineers — Category Il (Application) Anticipated: April 2016 (waiver)

e Army Corps of Engineers (PGP - Addendum) Anticipated: March 2016 (waiver)
e Request for Authorization Form for the General Permit Anticipated: March 2016 (waiver)

for Water Resource Construction Activities

o SUPPLEMENTAL SPECIFICATIONS TO STANDARD SPECIFICATIONS FORM 816

e Construction Contracts - Required Contract Provisions (FHWA Funded Contracts)
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STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

2800 BERLIN TURNFIKE, P.O. BOX 317546
NEWINGTON, CONNECTICUT 06131-7546

860-594-2931

July 27, 2015

Ms. Susan Lee

U.S. Army Corps of Engineers
New England District

696 Virginia Road

Concord, MA 01742-2751

Subject: State Project No. 59-163
Culvert Rehabilitation on [-95
Town of Guilford

Dear Ms. Lee:

Enclosed please find the Section 404 permit apphcatlon for your review and approvai An
application for PGP Addendum (401) and Flood Management Certification permits were
previously submitted to the Connecticut Department of Energy and Environmental Protection

under a separate cover letter for processing.

Any questions pertaining to this application may be directed ‘to’ Mr. Andrew H. Davis,
Transportation Supervising Planner of my staff; at 860-594-2157.

Very truly yours,

Mark W. Alexander
Transportation Assistant Planning Dlrector
Bureau of Policy and Planning

Attachments

Byong Kim

cc:  Nathan Margason — USEPA
Marie Tur - USFWS




boc: Robbin Cabelus — Mark Alexander
Andrew Davis = Amanda M. Saul
Timothy M. Wilson - William W. Britnell — Scott Bushee

Mark D. Rolfe
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U.S. ARMY CORPS OF ENGINEERS Form Approved -

APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT OMB No. 0710-0003
33 CFR 325. The proponent agency is CECW-CO-R. Explres: 31-AUGUST-2013

Public reporting for this collection of information is estimated to average 11 hours per response, including the tims for reviewing Instructions, searching
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding
this burden estimate or any other aspect of the collection of information, including suggestions for reducing this burden, to Department of Defense,
Washington Headquarters, Execufive Services and Communications Directorate, Information Management Division and to the Office of Management and
Budget, Paperwork Reduction Project {0710-0003). Respondents should be aware that notwithstanding any other provision of law, no person shall be
subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number, Please DO NOT
RETURN your form 1o either of those addresses. Completed applications must be submitted to the District Engineer having jurisdiction over the location of
the proposad activity,

PRIVACY ACT STATEMENT
Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research, and Sanctuaries
Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of Enginaers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on
this form will be used in evaluating the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as required by Federal law. Submission
of requested information Is voluntary, however, If information is not provided the permit application cannot be evaluated nor can a permit be issued. One set
of eriginal drawings or good reproducible copies which show the location and character of the proposed activity must be attached to this application (see
sample drawings and/or instruclions) and be submitted fo the District Engineer having jurisdiction cver the location of the proposed aclivity. An application

that is not completed in full will be returned.

{ITEMS 1 THRU 4 TO BE FILLED BY THE CORPS)

1. APPLICATION NO. 2. FIELD OFFICE CODE 3. DATE RECEIVED 4. DATE APPLICATION COMPLETE
(ITEMS BELOW TO BE FILLED BY APPLICANT)

5. APPLICANT'S NAME 8. AUTHORIZED AGENT'S NAME AND TITLE (agent is not required)

First - Mark Middle - W. Last- Alexander First - ' Middie - Last -

Company - Connecticut Department of Transportation Company -

E-mail Address - mark.w.alexander@ct.gov E-malt Address -

6. APPLICANT'S ADDRESS: 9. AGENT'S ADDRESS:

Address- 2800 Berlin Turnpike Address-

City - Newingfon State- CT Zip- 06131 Country -USA | City - State - Zp- Country -

7. APPLICANT'S PHONE NOs. w/AREA CODE 10. AGENTS PHONE NOs, w/AREA CODE

a. Residence b. Business ¢. Fax a. Residence b. Business ¢. Fax

860.594.2931 860.594.3028

STATEMENT OF AUTHORIZATION

11. I 'hereby authorize, to actin my behalf as my agent in the procassing of this application and to furnish, upon request,
supptemental information in support of this permit application,

SIGNATURE OF APPLICANT DATE

NAME, LOCATION, AND DESCRIPTION OF PROJECT OR ACTIVITY

12. PROJECT NAME OR TITLE (see instructions)
CTDOT Project No. 59-163, Culvert Rehabilitation on Interstate 95, Structure No. 06632

13. NAME OF WATERBODY, IF KNOWN (if applicable) 4. PROJECT STREET ADDRESS (if applicable)

Spinning Mill Brook Address Mile marker 59.51 on 1-95 southbound exit 57

15, LOCATION OF PROJECT .

Latitude: N 41°17'47.60" Longitude: sW 72°42'3.62" City - Guilford State- CT Zip- 06437
16. OTHER LCCATION DESCRIPTIONS, IF KNOWN (see insltructions)

State Tax Parcel 1D Municipality

Section - Township - Range -

ENG FORM 4345, JUL 2013 PREVIOUS EDITIONS ARE OBSOLETE, Page 10f 3




17. DIRECTIONS TO THE SITE
Inlet of Structure No. 06682 is right below exit 57 southbound on Interstate 95, A location map is attached.

18. Nature of Activity {Description of project, include all features)
Sce Attached.

19. Project Purpose {Describe the reason or purpose of the project, see instructions)
See Attached.

USE BLOCKS 20-23 IF DREDGED AND/OR FiLL MATERIAL IS TO BE DISCHARGED

20. Reason{s) for Discharge
See Attached.

21. Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards:

Type Type Type
Amount in Cubic Yards Amount in Cubic Yards Amount in Cubic Yards

See Attached.

22. Surface Area in Acres of Wetlands or Other Waters Filled (see instructions)

Acres  See Attached.
or

Linear Feet

23. Description of Aveidance, Minimizalion, and Compensation (see instructions)
See Attached.

ENG FORM 4345, JUL 2013
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24, Is Any Porlion of the Work Already Complete? [ Jves [X[Ne IF YES, DESCRIBE THE COMPLETED WORK

25, Addresses of Adjoining Proparly Owners, Lessees, Elc., Whose Property Adjoins the Waterbody f more than can bo enterad here, please attach a supplementat fist).

a. Address- Thormwood, LLC - 575 Boston Post Road

Clty - Guilford State - CT o Zip- 06437

b. Address-

City - State - Zip-~

¢. Address-

City - Stale - ' Zip -

d. Address-

Cily- = : . Stale - Zip -

e. Address-

Cily - Stale - C Zip-
26, List of Othar Certificates or Approvals/Denlals recelved from olher Federai, Slate, or Local Ag_en_éies for Work Described in This Application.

AGENCY TYPE APPROVAL* IDE';ES&Q;ION DATE APPLIED DATE APPRGVED DATE DENIED
CT DEEP EMC TBD
CTDEEP ' TW General TBD
CT DEEP 401 PGP Addendum TBD !
* Would Include but is not restricted to zoning, building, and flood plaln permits
27. Appilcation is hereby made for permit or permils lo authorize the work described In this appifcation. { cedify that this information in this applicalion Is
complete ant accurate, | further cerlify that f possess the authorily to underiake the work described hereln or am acling as the duly autherized agent of the
applicant. .
LA =205 .
DATE SIGNATURE OF AGENT DATE

The Application must be signed by the person who desires to undertake the proposed activity (applicant) or It may be signed by a duly
authorized agent if the statement in block 11 has been filled out and signed. .
18 U.S.C. Section 1001 provides that: Whoever, in any manner within the jurisdiction of any depariment or agency of the Uniled States
knowingly ang wiilfully falsifies, conceals, or covers up any trick, scheme, or disgulses a material fact or makes any false, fictitious or
fraudulent statements or reprasentations or makes or uses any false wriling or document knowing same to contain any false, fictitious or
fraudulent statements or entry, shall be fined not mare than $10,000 or imprisoned not more than five years or both,
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Block 18. Nature of Activity

The site is located primarily on ConnDOT ROW lands adjacent to Interstate 95 in Guilford,
Connecticut. The landscape of the site is characterized by mostly commercial developments and
woodland. The wooded areas are predominantly deciduous trees with inclusions of conifers.

The majority of the wetlands within the project area are forested. There is a watercourse,
Spinning Mill Brook, which flows through the project limits that will be impacted. The impacted
wetlands in this project are associated with Spinning Mill Brook.

The project involves rehabilitation of a deteriorated 72 corrugated metal pipe (CMP) culvert
built in 1958. The proposed rehabilitation method is to line the existing culvert by spraying a thin
coat of high strength concrete (Shotcrete) on the interior surface of the pipe. At this time, this
will be the most beneficial rehabilitation method that will still provide adequate hydraulic
capacity. The endwalls, at both the inlet and outlet, will be repaired according to the Bridge
Design unit recommendations. Spinning Mill Brook is expected to support a warmwater fish
community such as blacknose dace and white sucker. Throughout the pipe, roughness elements,
spaced at intervals, will be placed at the invert of the pipe to accommodate for fish passage.

Any areas within the wetland limits that will be disturbed during the course of this project will be
graded back to its original condition. The disturbed wetlands will also be restored with grass
seeding and/or planted. No storm drainage structures will be replaced as a result of the regulated
activities.

The project is located within a regulated 100-year floodplain. No adverse effects on the
floodplain are anticipated.

Block 19. Project Purpose

The project is the result of a condition study and inventory of the existing corrugated metal pipes
under Interstate 95 performed by the Department’s Bridge Safety and Evaluation unit. The
inspection of the culvert identified several factors that indicate rehabilitation is warranted. The
pipe joints have heavy laminar rust with leakage and section loss. There is also a loss of asphaltic
coating at and below the waterline, scattered perforations in the steel with leakage, and heavy
laminar rust at and below the waterline. The wing type endwall at the outlet contains hollow
areas and severe scale. There is vertical and horizontal deformation in the culvert. The overall
structure rating of Structure 06682 is 3, indicating a serious condition that requires immediate
rehabilitation or repair.

The primary reason for this project is to address safety of the traveling public, ensure the local
hydrology is uninterrupted, and eliminate potential negative impacts to the natural environment
by ensuring the structural stability and hydraulic capacity of the culvert. If the culvert is not
rehabilitated, the existing culvert will continue deteriorating. As a result, the remaining structural
stability of the culvert will be compromised and lead to a failure of the culvert, potentially
creating serious accidents, injuries, loss of life, severely hinder the flow of the brook, and
potentially be detrimental to the surrounding ecosystem. If this culvert fails, an “open cut” repair
will be required in order to fix it. An “open cut” repair will require the shutdown of the
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Interstate. For economic, hydraulic, hydrologic, safety and environmental reasons it is more
beneficial to rehabilitate this culvert before it fails.

Block 20. Reason for Discharge

Permanent discharges are for the repair of the endwall at the outlet and lining operations. The fill
and excavation due to the access roads construction are necessary in this project to be able to
access the inlet and outlet of Structure No. 06682. The access roads, constructed with gravel
stone, will lead to the culvert. A crane mat will be installed at the outlet to facilitate access and to
minimize disturbance of the wetland. The stone access roads and crane mat will provide a stable
surface for constructions vehicles and personnel and provide erosion protection. The endwalls at
the outlet and inlet will be repaired according to the Bridge Design unit’s recommendations.

Any temporarily affected wetland area shall be regraded at the completion of the project to its
original condition and the area shall be restored with wetland seed mix (with topsoil) and
plantings.

Block 21. Types of Material being Discharged and Amount of Each Type (CY)
Discharge material will occur from the repair of the outlet endwall and lining operations.
Discharge Material: -2.00 CY (Endwall Repair)

+18.00 CY (Endwall Granular Fill & Lining)

Block 22. Surface areas of Wetland or Other Waters Filled

Permanent impacts to wetlands are associated with the repair of the endwall at the outlet and the
lining operation. The total permanent impact to the regulated wetlands associated with this
activity is 0.050 acres (2,192 sf). The project will temporarily impact 0.133 acres (5,767 sf) of
the regulated wetlands. The temporary impacts to the wetlands within the culvert are required for
the culvert to be lined. These impacts are due to the water handling activities and a small portion
(23 sf) is associated with the construction of the access road at the culvert inlet. A sedimentation
control system shall be utilized to prevent sediment from reaching the water body, and a
sediment basin shall be utilized to dewater any work areas throughout the project limits.

AREA OF WETLAND IMPACT
WETLAND SITE NO. TEMPORARY AREA | TEMPORARY AREA (OHW IMPACT) [ PERMANENT AREA |PERMANENT AREA (OHW IMPACT)
(SF) (Acres) (SF) (Acres) (SF) (Acres) (SF) (Acres)
1(inlet) 511 0.012 253 0.006 0 0.000 0 0.000
2 (culvert) 0 0.000 0 0.000 2,139 0.049 2,139 0.049
3 (outlet) 5,256 0.121 1,646 0.038 53 0.001 0 0.000
Total 5,767 0.133 1,899 0.044 2,192 0.050 2,139 0.049
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Block 23. Description of Avoidance, Minimization and Compensation

The location of this project made it difficult to avoid wetland impact and still achieve the
operational and safety goals of the project. The wetlands associated with the project are directly
adjacent to the roadway due to the roadway originally being constructed on fill. The only way to
avoid impacts would be to not construct the project; however this would continue to perpetuate
the existing safety concerns on Interstate 95. Therefore, wetland impacts were unavoidable.

A number of design elements were incorporated to minimize the wetland impacts to the greatest
extent possible:

e The following liners were considered: Sprayed Concrete (High Strength) — chosen
material, High-Density Polyethylene (HDPE) and Spiral Aluminum Pipe. However,
these liners were rejected because of increased outlet velocities, which would require an
extensive pre-formed scour hole, and the deleterious effect on potential fish passage.

e The proposed liner allows for minimization on the loss of hydraulic area and only
minimally increases outlet velocities.

e A crane mat will be placed as close to the outlet as possible to minimize impacts from
construction equipment.

e Any work area, access road and storage area will be protected by sedimentation control
system to prevent sediment from reaching any undisturbed wetland or watercourse.

e Sediment basins will be utilized to dewater construction areas.

Wetland Mitigation
Best Management Practices (BMPs) will be followed during the installation of the new culvert
liner such as an erosion and sedimentation control system, prior and post inspection of the

culvert, planting plan in regulated areas that will be disturbed as well as proper water handling.
BMPs will be utilized as per Form 816 Section 1.10 and the 2002 E&S Guidelines.

Planting
BMPs for long-term water quality improvements include wetland seed mix which will be placed

in regulated areas of temporary disturbed wetlands. In addition, wetland plantings will be
installed to restore/enhance the site. The plantings will also stabilize the streambank.
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ACOE — ATTACHMENT 1: PROJECT PERMIT PLANS

Applicant: State of Connecticut, Department of Transportation

Project No.: 59-163

Project Title:  List 21 Culvert Rehabilitation — I-95 Over Spinning Mill Brook
Structure No. 06682

Project Permit Plans (PMT-01 through PMT-11)are on the following pages.



ENVIRONMENTAL PERMIT PLANS

STATE PROJECT 59-163

CULVERT REHABILITATION INTERSTATE 95
OVER STRUCTURE NO.

06682

TOWN OF GUILFORD

M A S S A C H U S E

T T S
DISTRICT 2

DISTRICT 4 DISTRICT 1

_______
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GENERAL NOTES:

1. THESE PLANS ARE INTENDED ONLY FOR ENVIRONMENTAL PERMITING PURPOSES. THESE PLANS
HOLD AUTHORITY FOR ALL ACTIVITIES CONCERNING THE REGULATED AREA. FOR DETAILED
PLANIMETRIC INFORMATION AND PAYMENT REFER TO THE APPLICABLE CONTRACT DOCUMENTS.

2. THE DEPARTMENT OF TRANSPORTATION WILL ONLY SUBMIT REVISIONS TO DEEP AND ACOE FOR

CHANGES TO THE DESIGN THAT WILL AFFECT REGULATED

3. FOR A DESCRIPTION OF THE WATERCOURSES, WETLANDS AND WETLAND SOILS SEE RELEVANT

SECTIONS OF THE PERMIT APPLICATION.

4. 400 FOOT GRID BASED ON CONNECTICUT COORDINATE SYSTEM N.A.D. 1983

VERTICAL DATUM BASED ON NGVD OF 1929
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REVISION NUMBER

DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION PLAN REVISION BLOCK
REVISION DATE

REVISION DESCRIPTION

WETLAND SITE NO.

APPLICANT NAME ORIGINAL SUBMISSION DATE
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DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION PLAN REVISION BLOCK

REVISION NUMBER

WETLAND SITE NO.

APPLICANT NAME

ORIGINAL SUBMISSION DATE

REVISION DATE

REVISION DESCRIPTION

AREA OF WETLAND IMPACT
WETLAND SITE NO. TEMPORARY AREA | TEMPORARY AREA (OHW IMPACT) | PERMANENT AREA |PERMANENT AREA (OHW IMPACT)
(SF) (Acres) (SF) (Acres) (SF) (Acres) (SF) (Acres)
1(inlet) 511 0.012 253 0.006 0 0.000 0 0.000
2 (culvert) 0 0.000 0 0.000 2,139 0.049 2,139 0.049
3 (outlet) 5,256 0.121 1,646 0.038 53 0.001 0 0.000
Total 5,767 0.133 1,899 0.044 2,192 0.050 2,139 0.049

WETLAND SITE #7

GENERAL NOTES:

THE CONTRACTOR SHALL NOT DISTURB ANY REGULATED AREA
OUTSIDE OF THE LIMITS OF THE NUMBERED WETLAND SITES SHOWN IN THE PLANS.
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DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION PLAN REVISION BLOCK
REVISION NUMBER

REVISION DATE REVISION DESCRIPTION

ORIGINAL SUBMISSION DATE

WETLAND SITE NO. APPLICANT NAME

GENERAL NOTES

1. THE CONTRACTOR SHALL NOT DISTURB ANY REGULATED AREA OUTSIDE OF THE LIMITS OF THE NUMBERED

WETLAND SITES SHOWN IN THE PLANS.
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DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION PLAN REVISION BLOCK

WETLAND SITE NO.

APPLICANT NAME

ORIGINAL SUBMISSION DATE

REVISION DATE

REVISION DESCRIPTION

REVISION NUMBER

GENERAL NOTES

1. THESE PLANS ARE FOR ENVIRONMENTAL PERMITTING PURPOSES. THE INTENT IS TO SHOW PROCEDURES,
DIMENSIONS AND PROCESSES FOR THE PROTECTION OF ENVIRONMENTAL AREAS. FOR ALL OTHER CONSTRUCTION
INFORMATION, INCLUDING INFORMATION RELATED TO PAYMENT, REFER TO THE CONSTRUCTION PLANS,
STANDARD DRAWINGS AND SPECIFICATIONS. IF THERE ARE CONFLICTS BETWEEN THESE PERMIT PLANS AND THE — 100YR
CONSTRUCTION PLANS IN THE DESIGNATED WETLAND SITE(S), THE PERMIT PLANS SHALL GOVERN.

2. THE CONTRACTOR SHALL NOT DISTURB ANY REGULATED AREA OUTSIDE OF THE LIMITS OF THE NUMBERED

WETLAND SITES SHOWN IN THE PLANS.

CONSTRUCTION SEQUENCE NOTES

1. INSTALL SEDIMENTATION CONTROL SYSTEM.

2. INSTALL TEMPORARY PRECAST CONCRETE BARRIER CURB, REMOVE GUIDERAILS,CONSTRUCT END ANCHORAGES

AND SHIFT TRAFFIC.

3. CONSTRUCT THE STONE ACCESS ROADS TO INLET AND OUTLET OF THE CULVERT AND INSTALL SLOPE PROTECTION
WHERE SLOPE IS 1.5:1. THE ACCESS ROADS LOCATED WITHIN THE WETLANDS SHALL HAVE GEOTEXTILE FILTER
FABRIC INSTALLED UNDERNEATH THE STONE. INSTALL SETTLING BASIN.

TEMPORARY 187 PIPE SUPPORT-

4. INSTALL TEMPORARY PIPE AND REINFORCED CONCRETE PIPES (RCP) AT ALL DRAINAGE OUTLETS AND ASSOCIATED
RIPRAP OUTLET PROTECTION ALONG THE ACCESS ROADS.

5. INSTALL WATER HANDLING AND TEMPORARY BYPASS PIPES TO DIVERT THE BASE FLOW AND DEWATER THE
WORK AREA.

6. INSTALL TIMBER CRANE MAT AT THE OUTLET.
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DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION PLAN REVISION BLOCK
APPLICANT NAME ORIGINAL SUBMISSION DATE REVISION DATE REVISION DESCRIPTION

WETLAND SITE NO. REVISION NUMBER

GENERAL NOTES

1. THESE PERMIT PLANS ARE FOR ENVIRONMENTAL PERMITTING PURPOSES. THE INTENT IS TO SHOW PROCEDURES,
DIMENSIONS AND PROCESSES FOR THE PROTECTION OF ENVIRONMENTAL AREAS. FOR ALL OTHER CONSTRUCTION
INFORMATION, INCLUDING INFORMATION RELATED TO PAYMENT, REFER TO THE CONSTRUCTION PLANS,
STANDARD DRAWINGS AND SPECIFICATIONS. IF THERE ARE CONFLICTS BETWEEN THESE PERMIT PLANS AND THE yd
CONSTRUCTION PLANS IN THE DESIGNATED WETLAND SITE(S), THE PERMIT PLANS SHALL GOVERN.

2. THE CONTRACTOR SHALL NOT DISTURB ANY REGULATED AREA OUTSIDE OF THE LIMITS OF THE NUMBERED L/
WETLAND SITES SHOWN IN THE PLANS. g

CONSTRUCTION SEQUENCE NOTES

1. POWERWASH EXISTING CULVERT, CAPTURE AND CONTAIN ALL WATER FROM POWERWASHING.
REPAIR ALL PERFORATIONS AND FILL VOIDS SURROUNDING THE EXISTING PIPE.

2. LINE THE EXISTING CULVERT WITH SPRAYED CONCRETE (SHOTCRETE).

3. REPAIR THE INLET AND OUTLET ENDWALLS OF STRUCTURE #06682 ACCORDING TO THE
STRUCTURAL PLANS.

100YR FEMA 100 YEAR FLOODPLAIN

364' - SPRAYED CONCRETE PIPE
(SHOTCRETE)

_a00¥

/

AROYR*

TEMPORARY WATER HANDLING

é’,(OOI
»\oo*@ TEMPORARY WATER HANDLING anoo — (%g
/ JA00L
»‘&e‘( ¥AQOH —
SAO0! — g
¥AOO! Lt S]
;8*@
o *

‘ DESIGNER/DRAFTER: SIGNATURE/ PROJECT TITLE: TOWN: PROJECT NO.
= R MCS GUILFORD >9-163
T | R T L T T 22z STATE OF CONNECTICUT OFFICE OF ENGINEERING LIST 21 CULVERT REHABILITATION SRR TO
= : IN NO_WAY WARRANTED TO' INDICATE” SChe IN e DEPARTMENT OF TRANSPORTATION APPROVED BY: DATE: I-95 OVER STRUCTURE NO. 06682 SRAWING TS PMT-06
: : : -_ OF WORK WHICH WILL BE REQUIRED. ; = = (SPINNING MILL BROOK) A-I—l-ACHMENT G SHEET NO.

REV. DATE REVISION DESCRIPTION SHEET NO.| Plotted Date: 7/22/2015 SCALE 1"=40' Filename: ...\HW_MSH_0059_0163_PMT-06.dgn PERMIT STAGE 2 CONTROLS




DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION PLAN REVISION BLOCK
WETLAND SITE NO. APPLICANT NAME ORIGINAL SUBMISSION DATE REVISION DATE REVISION DESCRIPTION REVISION NUMBER

GENERAL NOTES

1. THESE PERMIT PLANS ARE FOR ENVIRONMENTAL PERMITTING PURPOSES. THE INTENT IS TO SHOW PROCEDURES,
DIMENSIONS AND PROCESSES FOR THE PROTECTION OF ENVIRONMENTAL AREAS. FOR ALL OTHER CONSTRUCTION
INFORMATION, INCLUDING INFORMATION RELATED TO PAYMENT, REFER TO THE CONSTRUCTION PLANS,
STANDARD DRAWINGS AND SPECIFICATIONS. IF THERE ARE CONFLICTS BETWEEN THESE PERMIT PLANS AND THE
CONSTRUCTION PLANS IN THE DESIGNATED WETLAND SITE(S), THE PERMIT PLANS SHALL GOVERN.

2. THE CONTRACTOR SHALL NOT DISTURB ANY REGULATED AREA OUTSIDE OF THE LIMITS OF THE NUMBERED
WETLAND SITES SHOWN IN THE PLANS.

CONSTRUCTION SEQUENCE NOTES

1. REMOVE TEMPORARY PIPE BYPASS AND TEMPORARY WATER HANDLING.

2. RESTORE THE DISTURBED WETLAND AREAS ACCORDING TO THE PLANTING PLAN.
REMOVE ACCES ROAD FROM THE OUTLET LOCATION TO STA. 200+65 AND FROM ANY WETLAND AT THE INLET
AND GRADE BACK TO ITS ORIGINAL CONDITION. IN NON-WETLAND AREAS, ACCESS ROADS TO INLET AND
OUTLET OF STRUCTURE NO. 06682 WILL REMAIN IN PLACE.
REMOVE SETTLING BASIN.

3. REINSTALL GUIDERAIL AND REMOVE TEMPORARY PRECAST CONCRETE BARRIER CURB.
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SECTION A-A

6" DEPTH GRANULAR FILL
GEOTEXTILE (SEPARATION - HIGH SURVIVABILITY)

Riprap Riprap Dimensions
Station
Type A L, W, W, S T
*200+58 Modified 10' 4.5' 11.5' MEG 1'
202+75 Modified 14' 3.8' 13.6' 2% 1'

PROPOSED WINGWALL

GRANULAR FILL

PLAN VIEW

OUTLET STRUCTURE No. 06682

HYDRAULIC DATA TABLE

DRAINAGE AREA

1.35 SQ. MI LE

* PIPE AT STA. 200+58 WILL

DESIGN FREQUENCY 100- YEAR
DESIGN DISCHARGE 310 CFS
AVERAGE DAILY FLOW 2.5 CFS

NOT REQUIRE A R.C.C.E.
RIPRAP TO BE PLACED AT PIPE END

DESIGN WATER SURFACE ELEVATION

28.92 FT -UPSTREAM
17.38 FT -DOWNSTREAM

MEG: MATCH EXISTING GROUND
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PROPOSED SHOT-CRETE ROUGHNESS

ELEMENT HIGH BANDS

2"

PROPOSED CENTRIFUGALLY
CAST CONCRETE PIPE

ORDINARY AIGH WATER LINE

EXISTING 72" CORRUGATED
STEEL PIPE

12'- 15'

SANANEANGANIA S S oA o o)
o @)

oQ” T 2G7 N pG” N 5GP N

29 N\~ 29T N~ 29T N 20T N 20T N

4ll _

STONE

GEOTEXTILE FILTER FABRIC
(ONLY WITHIN WETLANDS)

HAUL ROAD
(INLET AND OUTLET)

EXISTING 72" CORRUGATED

EXISTING
/ ENDWALL

STEEL PIPE
PROPOSED CENTRIFUGALLY
EXISTING CAST CONCRETE PIPE
ENDWALL N\ | |
kJ\_/\\J\\J\\_/\\J\\J\\J\\J\\j\f\f\j f\\f\f\f\f\j\f\_/\\f\ \J\\J\\J\\j\¥.

GENERAL NOTES
FOR INSTALLATION WITHIN WETLANDS:

1. EXCAVATE APPROXIMATELY 12" OF SOIL OR FILL APPROXIMATELY
12" TO 24" OF SOIL, AS NECESSARY.

2. INSTALL GEOTEXTILE FILTER FABRIC.
3. INSTALL 4" OF STONE ON TOP OF GEOTEXTILE FILTER FABRIC.

FOR REMOVAL WITHIN WETLANDS:
1. REMOVE 4" OF STONE AND THE GEOTEXTILE FILTER FABRIC.

2. RESTORE WETLAND AREA TO ORIGINAL CONDITION, WHICH INCLUDES
REGRADING, TOP SOIL, AND TURF ESTABLISHMENT.

PROPOSED SHOT-CRETE ROUGHNESS
ELEMENT HIGH BANDS
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DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION PLAN REVISION BLOCK

WETLAND SITE NO. APPLICANT NAME ORIGINAL SUBMISSION DATE REVISION DATE REVISION DESCRIPTION REVISION NUMBER
PLANT LIST
ITEM NUMBER| KEY | BOTANICAL NAME COMMON NAME FAC STATUS SIZE QTY. UNIT COMMENTS
0949000 Wood Chip Mulch 100 S.Y.
* 0949547 V.l Viburnum lentago Nannyberry FAC 3'-4' HT. B.B. 15 EA.
3 0949766 Va.c. | Vaccinium corymbosum Highbush Blueberry FACW 3'-4' HT. B.B. 20 EA.
] 0949325 L.b. Lindera benzoin Spicebush FACW 2'-3'HT. B.B. 15 EA.
0952051 Control & Removal of Invasive Vegetation 459 S.Y.
NOTES:
1. ALL DISTURBED EXISTING WETLAND LIMITS SHALL BE RESTORED WITH "WETLAND GRASS ESTABLISHMENT" ON 6" (MIN.)TOP SOIL AS
DIRECTED BY THE ENGINEER AT THE CULVERT INLET AND OUTLET. ﬂ
2. All SLOPES ADJACENT TO THESE WETLAND AREAS SHALL BE RESTORED WITH "CONSERVATION SEEDING FOR SLOPES" ON 6" (MIN.) TOP SOIL
AS DIRECTED BY THE ENGINEER AT THE CULVERT INLET AND OUTLET. / \
3. "CONTROL AND REMOVAL OF INVASIVE VEGETATION" SHALL BE NECESSARY ON ALL DISTURBED WETLAND AND NON WETLAND AT BOTH THE @

INLET AND OUTLET LOCATION OF STRUCTURE No. 06682.
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ACOE — ATTACHMENT 2: STATE HISTORIC PRESERVATION
OFFICE — HISTORIC PROPERTIES
COORDINATION

Applicant: State of Connecticut, Department of Transportation

Project No.: 59-163

Project Title: ~ List 21 Culvert Rehabilitation — I-95 Over Spinning Mill Brook
Structure No. 06682




STATE OF CONNECTICUT

DEPARTMENT OF TRANSPORTATION

2800 BERLIN TURNPIKE, P.O. BOX 317546
NEWINGTON, CONNECTICUT 06131-7546

Determination of Exemption
for Historic Properties

Author: Mark McMillan Date: March 10, 2014

Project: State No.: 59-163
F.AP.No.. TBD
Project Title: Rehabilitation of Bridge #06682
Town: Guilford

Category of Exemption:  Appendix B “Screened Undertakings...”

Project Description

The project uses federal and state funds to rehabilitate a culvert that conveys
Spinner Brook beneath 1-95 in Guilford. Recent inspections by the Connecticut
Department of Transportation’s Bridge Safety and Evaluation Unit have
determined the culvert to be in Serious condition due to corrosion of its liner and
deterioration of one of its concrete headwall.

The Connecticut State Historic Preservation Office (CTSHPO) reviewed the
project in 2008 and determined that the culvert was not eligible for the National
Register of Historic Places and that the proposed undertaking would have
no effect on archaeological, historical or architectural resources’. This position
was reiterated by CTSHPO when this culvert was reviewed as part of a larger
project in 2011.

Technical Review of Project

Structure #06682 was constructed in 1958. It is composed of a six-foot diameter
asphalt-coated corrugated metal pipe (ACCMP) situated beneath approximately
20 feet of road ballast. The structure features simple reinforced concrete
headwalls at its inlet and outlet (Images 1 & 2). The proposed undertaking will
rehabilitate the culvert by installing a layer of concrete over the existing liner of
the culvert. In addition, the headwall at the inlet will be patched and repaired and
the outlet headwall will be replaced in kind.

! Karen Senich (CTSHPO) letter to Joseph Cancelliere (CTDOT), dated May 7, 2008.
? David Bahlman (CTSPO) letter to Mark Alexander (CTDOT), dated April 20, 2011.
An Equal Opportunity Employer

Printed on Recycled or Recovered Paper



Culvert #06682 is situated on the 1-95 corridor and is surrounded by Charlton
Chatfield Complex and Ridgebury, Leicester and Whiteman Soils, all over which
are described as “Very Rocky” or “Very Stony”. Predictive models classify these
types of sediments as variable archaeological sensitivity. There are factors, such
as rockiness of the soils and the disturbance that would have been caused during
the construction of 1-95 that reduce the likelihood of any significant intact
archaeological resources within the area of potential effect. Other developments,
such as the Sound Medical Center constructed 100 feet southwest of the culvert
and the gravel mining operation located 300 feet east further reduce the sensitivity
of this area. As such, there is limited potential for affecting intact, National
Register-eligible cultural resources.

Determination

According to the CTDOT Bridge Inventory and previous determinations by
CTSHPO, Bridge #06682 is not eligible for the National Register of Historic
Places. It is an element of 1-95 and the proposed work can be categorized as
“Interstate Related Projects”, and/or “Bridge/Culvert Related Projects” which are
exempt from Section 106 review under Appendix B “Screened Undertakings Not
Requiring Connecticut CTSHPO Review” of the Section 106 Programmatic
Agreement.®

This exemption determination is consistent with CTSHPO’s previous
determinations of No Effect on Historic Properties for this project. No further
consultation with the SHPO is necessary. A copy of this finding will be included
in the quarterly report of Minor Transportation Projects that is submitted to the
SHPO.

}

//);? L VA N
4} , / \\‘
A dud

Mark McMillan

National Register Specialist

Office of Environmental Planning
Connecticut Department of Transportation

¥ “Programmatic Agreement amount the Federal Highway Administration, the Connecticut
Department of Transportation, the Connecticut State Historic Preservation Office, and the
Advisory Council on Historic Preservation Regarding Implementation of Minor Transportation
Projects”, signed October 24, 2012.
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Image 1: Inlet headwall of Bridge #06682.
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Kim, Byong K

From: michelle.herrell@dot.gov

Sent: Monday, April 07, 2014 3:58 PM

To: McMillan, Mark J.

Cc: Eloise.Powell@dot.gov

Subject: No Tribal Consultation Required FAPN TBD/SPN 59-163, Rehabilitation of Bridge #06682,
Guilford

Hi Mark,

I have carefully reviewed the CTDOT’s proposed project which involves the rehabilitation of Bridge #06682
(culvert), which conveys Spinner Brook underneath 1-95 in Guildford. Recent inspections by CTDOT have
found that the culvert is in serious condition due to the corrosion of its metal liner and deterioration of one of its
concrete headwalls. CTDOT proposes to rehabilitate the culvert by installing a layer of concrete over the
existing liner of the culvert, patch the headwall at the inlet, and replace the outer headwall.

As noted in your March 10, 2014 letter, the project is located in soils that were previously disturbed during the
construction of I-95 that are rocky in nature, limiting the possibility of finding intact NRHP-eligible resources.
The project meets the criteria of a “Screened Undertakings Not Requiring Connecticut SHPO Review” found in
Appendix B of the Section 106 Programmatic Agreement.

As per the THPO Section 106 Agreements with FHWA-CT Division, dated January 4, 2012 and May 14, 2013,
this project would generally fall within the category of “resurfacing or repair of existing ramps within the
previously disturbed right-of-way”, with no historic properties affected.

With this email, and taking all these items into consideration, the FHWA-CT Division has determined that tribal
consultation would not be required for this project. Should any changes be made to the scope of work for this
project that would involve additional ground disturbance beyond what is currently proposed, tribal consultation
would have to be reconsidered.

Michelle Herrell

Environmental Protection Specialist

Federal Highway Administration | Connecticut Division Office
628-2 Hebron Avenue, Suite 303 | Glastonbury, CT 06033

P: (860) 494-7577 | F: (860) 659-6724
michelle.herrell@dot.gov




ACOE — ATTACHMENT 3: DEEP — INLAND FISHERIES
DIVISION COORDINATION

Applicant: State of Connecticut, Department of Transportation

Project No.: 59-163

Project Title:  List 21 Culvert Rehabilitation — 1-95 Over Spinning Mill Brook
Structure No. 06682




CTDEP INLAND FISHERIES DIVISION COORDINATION TRANSMITTAL MEMORANDUM

DOT Project #: 170-2875 Town: Guilford Bridge #: 06682
Waterway: Spinning Mill Brook Drainage Basin Name & Number: WestRiver No. 5110

Project Description / Scope of wWork: Rehabilitation of Br. No. 06682, Interstate 95 over Spinning Mill Brook. (Reline 72" cmp with centrifugally cast concrete)

Initial Coordination

The following information is provided as required: :
Plan /submittal date : 01-16-2013

0 Legible location map with project site clearly marked
0 Description of scope of work and if developed, pertinent ¥ scale plans as deemed relevant.

0 Area photographs

To be completed by CTDEP Inland Fisheries Division and returned to DOT Environmental Planning Division
BDM Initials

___ Affect of proposal on our program interests is negligible. No further review is warranted.
Additional information is required, a list of requested information is attached. 128113 Date

‘0 Comments and recommendations are attached.

Structure Type Agreement
The following information is provided as required:

0 Copies of previous correspondence from Fisheries Division
If previous recommendations cannot be incorporated, provide narrative explaining why.

E Y2 scale plans of pertinent plan sheets including plan view, elevation view, profile and details as deemed relevant.

To be completed by CTDEP Inland Fisheries Division and returned to DOT Environmental Planning Division
BDM Initials

DEP Fisheries agrees to the structure type presented in the plans.

a
‘0 Comments and recommendations are attached.

1/28/13 Date

Final Fisheries Sign-Off
BDM,1/28/13
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STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION

FROM THE osz__éik o=
June 19, 2008 JOSEPH C. CANCELLIENQ

Mr. Joseph C. Canicellicre - Jun 23 2008

CT Department of Transportation T T
2800 Berlin Turnpike, PO Box 317456 E— 0 CE
Newington, CT 06131-7546 B REED —

4

Dear Mr. Cancelliere;

I have completed pre-application permit reviews for the Department of Transportation
State Bridge Program, per your information request dated April 11, 2008. Enclosed are
comiments relative to 9 projects that are under my purview in Eastern Connecticut.

Bunker Hill Brook, Killingworth
CT Route 148, Bridge#06739/Basin: 5J06

Bunker Hill Brook is expected to suppor] a coldwater fish community comprised of
native brook trout. This culvert appears fo be passable for the resident fish community
during most flow conditions however it § most likely impassable during low flows due to
shallow water conditions. Brook gradierk is relatively steep above and below the culvert
and comprised of boulder/bedrock step ppols. The deep outlet pool provides important
fish cover/holding habitat.

Any culvert rehabilitation/replacement poject at this location should provide for fish
passage. To achieve fish passage in the grea and restore instream channel function, the
preferred alternative would be replacemeht of the single culvert with a single precast arch
structure without a floor. It is important fhat culvert design and construction activities do
not impact the deep pool habitat at the outlet.

As a best management practice, it is recofnmended that any unconfined instream work
within Bunker Hill Brook should be restrjcted to the period from June 1 to September 30,
mclusive.

Tributary to Pond Meadow Brook, Killingworth

CT Route 148, Bridge#06740/Basin: 51p5

No fish population survey data is available for this watercourse. This brook is expected
to support a warmwater fish community. |Fish species most likely expected to inhabit this
section of stream would be chain pickere} sunfish species and golden shiner.

The existing elliptical corrugated metal pfpe has been installed at a low gradient slope.
Water depth averaged approximately 1 ft]within the culvert the day of the field review.
The culvert currently provides for upstregn fish passage. Since the elevation of the
existing culvert provides for upstream fisQ passage, any culvert at this location can be
installed at a similar elevation.

( Printed on Recycled Paper}
79 Eim Street = Haltford, CT 06106- 5127
hup/iwww cl.govidep
An Equal Opporhnity Emplover




ended that any unconfined instream work
adow Brook should be restricted to the period

As a best management practice, it is reco
within the Unnamed Tributary to Pond
from June 1 to September 30, inclusive.

Great Brook, Chester
CT Route 82 and Ramp, Bridge#06665[Basin: 4017

This section of Great Brook is expected t¢ support a warmwater fish community given its
location between Deep Hollow Reservoirfand a small impoundment located immediately
upsteam of the culvert. Sunfish species afd largemouth bass would be common. Great
Brook does support fluvial dependent fishy species that includes white sucker, fallfish and
blacknose dace. This impoundment is created by a grade control structure (small
concrete dam) located immediately upstr of the culvert inlet that is part of the culvert
infrastructure. As would be expected, thif structure blocks all upstream fish passage. In
addition, the culvert outlet is slightly perched which seasonally impedes upstream fish
passage regardless of the presence of the doncrete dam.

Any culvert replacement project at this lodation should provide for upstream fish passage.
Per our stream crossing guidelines, the indert of a round culvert less than 10 feet in
diameter should be set 1 to 2 feet below i existing streambed elevation. This will
provide for fish passage as well as assist i} the accumulation of natural streambed
materials. The dam should also be remov4d.

ce, one design option to provide for fish
ckwater into the culvert by raising the
ion, the dam should also be removed.

If the existing culvert were to remain in pl
passage at the outlet would be to create a
clevation of the culvert outlet pool. In add

ended that any unconfined instream work
he period from June 1 to September 30,

As a best management practice, it is reco
within Great Brook should be restricted to
inclusive.

Turkey Hill Brook, Haddam

CT Route 9, Bridge#06683/Basin: 4015
Bunker Hill Brook supports a coldwater fi
and blacknose dace. This round corrugate
and appears to be passable for the resident
The day of the field review water depth at
at the infet. The stream immediately abov
highway construction.

community comprised of native brook trout
metal culvert was installed at a flat gradient
1sh community during most flow conditions.
¢ outlet was 8 inches deep and 3 inches deep
the inlet was channelized due to prior

ovides for upstream fish passage, any culvert
ation can be installed at a similar elevation or
inlet channel. Efforts should be made to
sediment and enhancing the grade of the
adual stream channel/culvert grade

Since the elevation of the existing culvert
rehabilitation/replacement project at this 1
lower. There is a buildup of sediment at t
improve flow conveyance by removing thi
stream bottom at the inlet to create a more
transition.




As a best management practice, it is recommgnded that any unconfined instream work
within Turkey Hill Brook should be restricted to the period from June 1 to September 30,
inclusive.

Pole Bridge Brook, Haddam

CT Route 9, Bridge#06728/Basin: 4015
No fish population survey data is available fof this watercourse. Pole Bridge Brook, a
tributary of Mill Brook would be expected to pupport fluvial dependent fish such as
blacknose dace and Mill Brook supports a kndwn native brook trout population. The
culvert outlet is perched above the streambed | greater than 12 inches) and blocks
upstream fish passage. There is a significant puildup of iron bacteria at the outlet that
creates flocculants attached to streambed subgtrates. Iron bacteria growth extends in a
downstream distance for a few hundred feet i§ distance. This growth is most likely due
to culvert rusting.

Any culvert rehabilitation/replacement projecy at this location should provide for

upstream fish passage conditions. Upstream fsh passage can be achieved through a
complete culvert replacement. Per our stream}crossing guidelines, the invert of a round
culvert less than 10 feet in diameter should befset 1 to 2 feet below the existing streambed
elevation. This will provide for fish passage 4 well as assist in the accumulation of
natural streambed materials.

As a best management practice, it is recommefded that any unconfined instream work
within Pole Bridge Brook should be restrictedfto the period from June 1 to September 30,

inclusive.

Beaver Meadow Brook, Haddam
CT Route 9 Northbound and Ramp, Bridgg#06734/Basin: 4015

Beaver Meadow Brook supports a coldwater fish community comprised of native brook
trout. Fish can pass through the culvert outletfhowever a barrier to upstream passage is
present at this culvert’s inlet due to the presende of large boulders, which control the
channel grade of the small section of upstreamjopen channel (approx. 40 feet) between
the northbound and southbound lanes of Routg9. The southbound lane culvert is
passable.

Any culvert rehabilitation/replacement projectfat this location should provide for
upstream fish passage. Upstream fish passagefan be best achieved through a complete
culvert replacement. More than likely the sectfon of open channel will have to be re-
graded and restored to provide a more gradual ptream grade between the northbound
culvert inlet and southbound culvert outlet. Pef our stream crossing guidelines, the invert
of around culvert less than 10 feet in diameterfshould be set 1 to 2 feet below the existing
streambed elevation. This will provide for fishpassage as well as assist in the
accumulation of natural streambed material




As a best management practice, it is reco nded that any unconfined instream work
within Beaver Meadow Brook should be rgsfrigted to the period from June 1 to
September 30, inclusive.

Spinning Mill Brook, Guilford

US Route I-95, Bridge#06682/Basin: 5110

Spinning Mill Brook is expected to support a warmwater fish community that includes
some fluvial dependent species such as blacknose dace and white sucker. Fish species
most likely expected to inhabit this section of stream would be chain pickerel, sunfish

species, golden shiner and tessellated darter.

The existing round corrugated metal pipe has been installed at a low gradient slope.
Water depth averaged approximately 1 fi. within the culvert the day of the field review at
the outlet pool. This culvert currently provides for upstream fish passage;however, fish
passage is blocked immediately upstream at the culvert, which conveys the brook
underneath the southbound entrance ramp. This culvert is perched approximately 2 feet
above the culvert outlet pool.

Since the elevation of the existing culvert provides for upstream fish passage, any culvert
rehabilitation/replacement project at this location can be installed at a similar elevation.
As a best management practice, it is recommended that any unconfined instream work
within Spinning Mill Brook should be restricted to the period from June 1 to September

30, inclusive.

Unnamed Tributary te Bible Rock Brook, Middletown
CT Route 410,Bridge#06726/Basin: 4014
Upstream fish passage is not required at this location since this watercourse does not

support a fish population.

Unnamed Tributary to Bible Rock Brook, Middletown
CT Route 410,Bridge#06727/Basin: 4014
Upstream fish passage is not required at this location since this watercourse does not

support a fish population.

Ths office pursuant to the DEP regulatory permit review process may provide more
detailed comments. If you have any questions concerning these comments, feel free to
call me at 860-295-9523. Thank you for the opportunity to review these projects.

Sincerely,

2

Brian D. Murphy, Senior fisheries Habitat Biologist
Inland Fisheries Division

Habitat Conservation and Enhancement Program
209 Hebron Road

Marlborough, CT 06447




CC. P. Aarrestad
J. Caiola




ACOE - ATTACHMENT 4: PROJECT SITE PHOTOGRAPHS

Applicant: State of Connecticut, Department of Transportation

Project No.: 59-163

Project Title:  List 21 Culvert Rehabilitation — 1-95 Over Spinning Mill Brook
Structure No. 06682

Inlet of Structure #06682



ATTACHMENT 4: PROJECT SITE PHOTOGRAPHS

Inlet of Structure #06682 — Looking Upstream



ATTACHMENT 4: PROJECT SITE PHOTOGRAPHS

Outlet of Structure #06682



PROJECT SITE PHOTOGRAPHS

ATTACHMENT 4

Downstream

— Looking

Outlet of Structure #06682
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WETLAND DATA

Applicant: State of Connecticut, Department of Transportation

Project No.: 59-163

Project Title: ~ List 21 Culvert Rehabilitation — I-95 Over Spinning Mill Brook
Structure No. 06682




ENVIRONMENTAL REPORT - WETLAND FUNCTIONS AND VALUES
STATE PROJECT 59-163
Culvert Rehabilitation Structure 06682, 1-95 o/Spinning Mill Brook
Guilford, Connecticut

Introduction

This project involves the rehabilitation of a single 72 corrugated steel culvert (structure
06682) which carries Spinning Mill Brook under Interstate 95 in the Town of Guilford.
The culvert was originally constructed in 1958. The site is located in the vicinity of Exit
57 on 1-95. The project is located within the West River subregional drainage basin
(CTDEEP #5110) which falls within the South Central Coast major basin. The
rehabilitation of the culvert is the result of a condition study which determined the overall
structure rating of culvert 06682 to be a three (3), which indicates serious condition with
need for rehabilitation. The pipe exhibits areas of heavy laminar rust and areas of section
loss at and below the water line. The headwall and endwall are both in need of repair.

Existing Conditions

The existing culvert is approximately 364 feet in length as it carries Spinning Mill Brook
under the interstate. Flows are generally in a west to east direction. The inlet of the
culvert is located within the gore area of the Exit 57 Southbound off-ramp and the culvert
outlets behind commercial buildings between Route 1 and 1-95. The project site and the
Brook fall within mapped FEMA 100-year floodplain (Zone A) however limits of the
floodplain do not cross the highway embankment of the interstate. The site is not located
within either a public water supply watershed or any mapped aquifer protection areas.
The site does not fall within any mapped Natural Diversity Database areas (December
2014 mapping). Soils of the project site are depicted on the attached NRCS Web Soil
Survey Report.

The vegetative communities of the inlet and outlet are dissimilar given the fact that the
inlet is located within a deep sidesloped ramp gore area. The dominant upland canopy
cover at the culvert inlet is Norway maple® (Acer platanoides) and eastern red cedar
(Juniperus virginiana). Additional canopy species include American beech (Fagus
grandifolia), eastern hemlock (Tsuga Canadensis), and white oak (Quercus alba). The
understory is mostly open, but includes autumn olive* (Elaeagnus umbellata), multiflora
rose* (Rosa multiflora), and sassafras (Sassafras albidum). The herbaceous layer was
lacking and only contained seedlings of Oriental bittersweet* (Celastrus orbiculatus) and
poison ivy (Toxicodendron radicans) and jumpseed (Persecaria virginica).

The wetlands at the inlet are restricted to a narrow band along, and at the tops of the
eroded streambank. Red maple (Acer rubrum) and yellow birch trees (Betula
alleghaniensis) are found along the streambank. The shrub species include spicebush
(Lindera benzoin) and multiflora rose. Herbaceous species include bedstraw (Galium
palustre), lurid sedge (Carex lurida), sensitive fern (Onoclea sensibilis), autumn olive

* Denotes species known to be invasive in Connecticut.



seedlings, and whorled loosestrife (Lysimachia quadrifolia). The Brook at the inlet is
characterized by having steep eroding banks approximately 2 — 3 ft deep; the channel
(10-15 ft wide) having a substrate dominated by cobbles with small riffle areas. The
primary functions of this wetland system are floodplain alteration due to its association
with the floodplain of Spinning Mill Brook and the location within a localized
depression. The wetland also serves limited function for sediment/toxicant/pathogen
retention as it receives strormwater discharges from the adjacent highway and ramps.
Due to the landscape position, wildlife habitat is likely extremely limited.

The outlet of the Brook presents a more typical stream/wetland system. The outlet is
only bounded by development on the south/west side of the stream. Directly above the
stream is the highway embankment, however the hlghway goes in a northeastern
direction and the stream heads ‘f‘ ; = y
southeast. ~ Within the wedge [
created between the stream and the
highway is a large undeveloped |8
area consisting of forested cover [
and agricultural fields. The upland
canopy is dominated by American
beech and red maple with a few [
black birch (Betula lenta). The
shrub layer contains canopy
saplings as well as mountain laurel
(Kalmia latifola) and witch hazel
(Hamamelis virginiana). The
herbaceous layer is nearly
completely leaf duff with the
exception of scattered Christmas
ferns (Polystichum acrosticoides).
The wetland canopy is dominated
by red maple and American elm
(Ulmus Americana). The shrub layer includes canopy species as well as spicebush and
swamp azalea (Rhododendron viscosum). The herbaceous layer is typical of a wooded
wetland system dominated by skunk cabbage (Symplocarups foetidus). Jack-in-the-pulpit
(Arisaema triphyllum), canopy and shrub seedlings also contribute to the herbaceous
layer. The outlet of the Brook is 10-15ft wide and has coarse and fine material deposits
on the inside bends of the watercourse downstream from the outlet. The wetlands are
associated with the flatter floodplain area on the southern streambank which begins at the
outlet headwall. The northern streambank is terraced above the level of the streambed for
approximately 50-60ft where a small wetland system appears to be perched fed by
stormwater discharges from a 6” drainage pipe. Beyond this point discharges from an
18" stormwater pipe outlet and feed a wetland which continues downslope before
widening and joining the northern streambank approximately 200ft downstream from the
outlet. The primary functions of this wetland system are floodflow alteration,
sediment/toxicant/pathogen retention, and wildlife habitat. Adjacent uplands to the south
with maintained lawns may pose a source of excess nutrients in runoff which the wetland
would serve to attenuate/transform.

CTDOT 59-163 Structure 06682
Environmental Report
Page 2 of 4




Proposed Conditions

The existing culverts are proposed to be lined using centrifugally cast concrete; this is
completed by spraying a thin coating of concrete on the interior surface of the host pipe.
In addition to the liner being sprayed, there will be elevated bands of concreted sprayed
on the invert of the pipe to serve as ‘roughness elements’ to attenuate flow velocities
within the newly lined pipe. Repairs to both the headwall and endwall will also be
completed. Access will be provided at the inlets and outlets of both structures via
constructed haul roads so that machinery can access the culvert for the lining operation.
Haul roads will orginate from the southbound exit ramp and from 1-95 northbound.
Temporary sandbag cofferdams and a 24” bypass pipe will be used to temporarily carry
the stream baseflow past the culvert ends to allow for a dry work area to apply the
concrete and complete the headwall and endwall repairs. Construction is estimated to
take 6-8 months to complete (single construction season).

Impacts and Mitigation

The impacts from the proposed activities are predominantly temporary in nature and
result from the construction of access roads to the culvert ends and temporary water
handling during construction. Permanent impacts are a result of the placement of the new
concrete liner within the culvert and concrete work at the endwall. Nearly all of the
permanent impacts are contained within the Ordinary High Water (OHW) mark. Total
temporary impacts from access and water handling amount to approximately 5767sf.
Total permanent impacts relating the lining and endwall/headwall repairs amount to
2192sf. The portions of the total temporary and permanent impacts contained within the
OHW are 1899sf and 2139sf respectively. While the permanent impacts below OHW are
not insignificant it should be noted that the culvert already consists of an artificial bottom
(CMP) which is being coated. While the footprint of the lining constitutes a fill, it is a fill
to an already impacted area and will not cause additional adverse impacts to the
watercourse.

During construction, impacts will be mitigated through the use of Best Management
Practices (BMPs) stipulated in the Department’s Standard Specifications for Roads,
Bridges, and Incidental Construction, Form 816, Section 1.10, Environmental
Compliance, Best Management Practices, and the implementation of an erosion and
sediment control plan consistent with the 2002 CT Guidelines for Soil Erosion and
Sediment Control. Fill placed for the construction of the haul roads will be removed from
the areas within the wetlands and disturbed areas will be restored by seeding with
appropriate seed mixes following construction to stabilize the site. Native plantings are
proposed for the impacted wetland areas and adjacent buffer areas to restore the
vegetative community of the streambank at the inlets and outlets. The haul roads will
remain in place to serve as future access for DOT Maintenance forces, with the exception
of the portions of the haul roads in the wetlands, which will be removed and restored.
The proposed linings will not have an impact on fisheries habitat or resources of the
brook as determined by DEEP Inland Fisheries Division. District inspection personnel,
as well as staff from the Office of Environmental Planning, will oversee construction
during the construction activity.
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Invasive Species

Invasive species make up small percentages of the shrub and herbaceous cover at the site
and mostly at the inlet within the highway ramp gore area. As such, the Department’s
Control and Removal of Invasive Vegetation specification will be employed during the
project within the project limits. Invasive species include autumn olive, multiflora rose,
Oriental bittersweet and Norway maple. Seeding and native plantings are proposed for
all disturbed areas within the project limits. The proposed control methods and the
subsequent native plantings should provide for native plant community establishment
within the project limits for this short duration project.

Summary
The functions provided by this reach of Spinning Mill Brook will not be significantly

impacted by the proposed activities. Impacts are limited and are mitigated through the
use of BMPs, erosion and sediment controls, project oversight, and the implementation of
a native planting and stabilization plan following construction.
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Soil Map—State of Connecticut

CTDOT Prj 59-163 Br. 06682

Map Unit Legend

State of Connecticut (CT600)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
3 Ridgebury, Leicester, and 0.7 7.9%
Whitman soils, 0 to 8 percent
slopes, extremely stony
73C Charlton-Chatfield complex, 3 5.1 61.2%
to 15 percent slopes, very
rocky
75E Hollis-Chatfield-Rock outcrop 2.6 30.9%
complex, 15 to 45 percent
slopes
Totals for Area of Interest 8.3 100.0%
USDA  Natural Resources Web Soil Survey 6/1/2015
== Conservation Service National Cooperative Soil Survey Page 3 of 3



Map Unit Description (Brief, Generated)---State of Connecticut

CTDOT Prj 59-163 Br. 06682

Map Unit Description (Brief, Generated)

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
maijor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

The Map Unit Description (Brief, Generated) report displays a generated
description of the major soils that occur in a map unit. Descriptions of non-soil
(miscellaneous areas) and minor map unit components are not included. This
description is generated from the underlying soil attribute data.

Additional information about the map units described in this report is available in
other Soil Data Mart reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany the
Soil Data Mart reports define some of the properties included in the map unit
descriptions.

Report—Map Unit Description (Brief, Generated)

State of Connecticut

Map Unit: 3—Ridgebury, Leicester, and Whitman soils, 0 to 8 percent slopes,
extremely stony

Component: Ridgebury, extremely stony (40%)

The Ridgebury, extremely stony component makes up 40 percent of the map unit.
Slopes are 0 to 8 percent. This component is on depressions on uplands. The
parent material consists of coarse-loamy lodgment till derived from granite and/or
schist and/or gneiss. Depth to a root restrictive layer, densic material, is 14 to 32
inches. The natural drainage class is poorly drained. Water movement in the most
restrictive layer is low. Available water to a depth of 60 inches is moderate. Shrink-
swell potential is low. This soil is not flooded. It is not ponded. A seasonal zone of
water saturation is at 3 inches during January, February, March, April, May,
November, December. Organic matter content in the surface horizon is about 10
percent. Nonirrigated land capability classification is 7s. This soil meets hydric
criteria.
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Map Unit Description (Brief, Generated)---State of Connecticut

CTDOT Prj 59-163 Br. 06682

Component: Leicester, extremely stony (35%)

The Leicester, extremely stony component makes up 35 percent of the map unit.
Slopes are 0 to 8 percent. This component is on depressions on uplands,
drainageways on uplands. The parent material consists of coarse-loamy melt-out
till derived from granite and/or schist and/or gneiss. Depth to a root restrictive layer
is greater than 60 inches. The natural drainage class is poorly drained. Water
movement in the most restrictive layer is moderately high. Available water to a depth
of 60 inches is moderate. Shrink-swell potential is low. This soil is not flooded. It is
not ponded. A seasonal zone of water saturation is at 9 inches during January,
February, March, April, May, November, December. Organic matter content in the
surface horizon is about 70 percent. Below this thin organic horizon the organic
matter content is about 6 percent. Nonirrigated land capability classification is 7s.
This soil meets hydric criteria.

Component: Whitman, extremely stony (20%)

The Whitman, extremely stony component makes up 15 percent of the map unit.
Slopes are 0 to 8 percent. This component is on depressions on uplands,
drainageways on uplands. The parent material consists of coarse-loamy lodgment
till derived from granite and/or schist and/or gneiss. Depth to a root restrictive layer,
densic material, is 12 to 20 inches. The natural drainage class is very poorly
drained. Water movement in the most restrictive layer is low. Available water to a
depth of 60 inches is low. Shrink-swell potential is low. This soil is not flooded. It is
occasionally ponded. A seasonal zone of water saturation is at 0 inches during
January, February, March, April, May, June, October, November, December.
Organic matter content in the surface horizon is about 60 percent. Below this thin
organic horizon the organic matter content is about 6 percent. Nonirrigated land
capability classification is 7s. This soil meets hydric criteria.

Component: Woodbridge, extremely stony (3%)

Generated brief soil descriptions are created for major components. The
Woodbridge soil is a minor component.

Component: Swansea (2%)

Generated brief soil descriptions are created for major components. The Swansea
soil is a minor component.

Map Unit: 73C—Charlton-Chatfield complex, 3 to 15 percent slopes, very rocky

Component: Charlton (45%)
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Map Unit Description (Brief, Generated)---State of Connecticut

CTDOT Prj 59-163 Br. 06682

The Charlton component makes up 45 percent of the map unit. Slopes are 3 to 15
percent. This component is on hills, uplands. The parent material consists of
coarse-loamy melt-out till derived from granite and/or schist and/or gneiss. Depth
to a root restrictive layer is greater than 60 inches. The natural drainage class is
well drained. Water movement in the most restrictive layer is moderately high.
Available water to a depth of 60 inches is moderate. Shrink-swell potential is low.
This soil is not flooded. It is not ponded. There is no zone of water saturation within
a depth of 72 inches. Organic matter content in the surface horizon is about 4
percent. Nonirrigated land capability classification is 6s. This soil does not meet
hydric criteria.

Component: Chatfield (30%)

The Chatfield component makes up 30 percent of the map unit. Slopes are 3 to 15
percent. This component is on hills, ridges, uplands. The parent material consists
of coarse-loamy melt-out till derived from granite and/or schist and/or gneiss. Depth
to a root restrictive layer, bedrock, lithic, is 20 to 40 inches. The natural drainage
class is well drained. Water movement in the most restrictive layer is moderately
high. Available water to a depth of 60 inches is low. Shrink-swell potential is low.
This soil is not flooded. It is not ponded. There is no zone of water saturation within
a depth of 72 inches. Organic matter content in the surface horizon is about 75
percent. Nonirrigated land capability classification is 6s. This soil does not meet
hydric criteria.

Component: Rock outcrop (6%)

Generated brief soil descriptions are created for major components. The Rock
outcrop soil is a minor component.

Component: Hollis (5%)

Generated brief soil descriptions are created for major components. The Hollis soil
is @ minor component.

Component: Leicester (5%)

Generated brief soil descriptions are created for major components. The Leicester
soil is a minor component.

Component: Sutton (5%)

Generated brief soil descriptions are created for major components. The Sutton soil
is @ minor component.

Component: Unnamed, sandy subsoil (2%)
Generated brief soil descriptions are created for major components. The Unnamed

soil is a minor component.

Component: Unnamed, red parent material (2%)
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Map Unit Description (Brief, Generated)---State of Connecticut

CTDOT Prj 59-163 Br. 06682

Generated brief soil descriptions are created for major components. The Unnamed
soil is a minor component.

Map Unit: 75E—Hollis-Chatfield-Rock outcrop complex, 15 to 45 percent slopes

Component: Hollis (35%)

The Hollis component makes up 35 percent of the map unit. Slopes are 15 to 45
percent. This component is on hills, ridges, uplands. The parent material consists
of loamy melt-out till derived from granite and/or schist and/or gneiss. Depth to a
root restrictive layer, bedrock, lithic, is 10 to 20 inches. The natural drainage class
is somewhat excessively drained. Water movement in the most restrictive layer is
moderately high. Available water to a depth of 60 inches is very low. Shrink-swell
potential is low. This soil is not flooded. It is not ponded. There is no zone of water
saturation within a depth of 72 inches. Organic matter content in the surface horizon
is about 40 percent. Nonirrigated land capability classification is 7s. This soil does
not meet hydric criteria.

Component: Chatfield (30%)

The Chatfield component makes up 30 percent of the map unit. Slopes are 15 to
45 percent. This component is on hills, ridges, uplands. The parent material
consists of coarse-loamy melt-out till derived from granite and/or schist and/or
gneiss. Depth to a root restrictive layer, bedrock, lithic, is 20 to 40 inches. The
natural drainage class is well drained. Water movement in the most restrictive layer
is moderately high. Available water to a depth of 60 inches is low. Shrink-swell
potential is low. This soil is not flooded. It is not ponded. There is no zone of water
saturation within a depth o