December 18, 2015
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REVISION OF SECTIONS 206 AND 601
MATURITY METER AND CONCRETE
FORM AND FALSEWORK REMOVAL

In subsection 601.11, delete (e) and replace with the following:

(e) Falsework Removal. Unless specified in the plans or specifications, falsework shall remain in place until
concrete has attained a minimum compressive strength of 0.80fc.

Falsework supporting any span of a simple span bridge shall not be released until after all concrete, excluding
concrete above the bridge deck, has attained a compressive strength of at least 0.80fc.

Falsework supporting any span of a continuous or rigid frame bridge shall not be released until after all
concrete, excluding concrete above the bridge deck, has been placed in all spans and has attained the
compressive strength of at least 0.80f'c.

Falsework for arch bridges shall be removed uniformly and gradually, beginning at the crown, to permit the
arch to take its load slowly and evenly.

Falsework supporting overhangs and deck slabs between girders shall not be released until the deck concrete
has attained a compressive strength of at least 0.80fc.

Falsework for pier caps which will support steel or precast concrete girders shall not be released until the
concrete has attained a compressive strength of at least 0.80f'c. Girders shall not be erected onto such pier
caps until the concrete in the cap has attained the compressive strength of at least 0.80f'c.

Falsework for cast-in-place prestressed portions of structures shall not be released until after the pre-
stressing steel has been tensioned.

Concrete compressive strength shall be determined by maturity meters. At the pre-pour conference, the
Contractor shall submit the location that maturity meters will be placed.

The Contractor shall provide maturity meters and all necessary wires and connectors. The Contractor shall
be responsible for the placement and maintenance of the maturity meters and wires. At a minimum a maturity
meter will be placed at the mid-span of beams and at support locations. Placement shall be as directed by
the Engineer.

For structures with multiple maturity meters, the lowest compressive strength shall determine when the
falsework can be removed.

Acceptance cylinders shall not be used for determining compressive strength to remove falsework.
Subsection 601.12 (I) shall include the following after the first paragraph:
Concrete compressive strength shall be determined by maturity meters.
Subsection 601.12 shall include the following:

(o) Backfilling Structures that Support Lateral Earth Pressure. Concrete compressive strengths shall reach f'c
before backfilling operations can begin with heavy equipment, such as skid-steers or self-powered riding
compactors. Concrete compressive strengths shall reach 0.8 f'c before backfilling operations can begin with
hand operated equipment. Concrete compressive strength shall be determined by maturity meters.



December 18, 2015
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REVISION OF SECTIONS 206 AND 601
MATURITY METER AND CONCRETE
FORM AND FALSEWORK REMOVAL

Delete subsections 601.13 (2) and 601.13 (3) and replace with the following:

(2) The minimum curing period shall be from the time the concrete has been placed until the concrete has met a
compressive strength of 80 percent of the required field compressive strength. The Contractor shall develop a
maturity relationship for the concrete mix design in accordance with CP 69. The Contractor shall provide the
maturity meter and all necessary thermocouples, thermometers, wires and connectors. The Contractor shall
place, protect and maintain the maturity meters and associated equipment. Locations where the maturity
meters are placed shall be protected in the same manner as the rest of the structure.

Subsection 601.17 shall include the following:

() Maturity Meter Strength. When maturity meters are specified for determining strength for removing forms,
removing false work, backfilling against structures or loading the structure, the Contractor shall provide the
Engineer a report of maturity relationships in accordance with CP 69 prior to placement of concrete.

If a maturity meter fails, is tampered with, is destroyed or was not placed, the following shall apply:

The minimum curing time or waiting time for removing forms, removing false work, backfilling against
structures or loading the structure shall be 28 days.

The Contractor may choose at his own expense to core the structure represented by the maturity meter.
Cores will be obtained and tested according to CP 65. Cores will be a minimum of 4 inches in diameter. A
minimum of three cores in a two square foot area will be obtained. If the compressive strength of any one
core differs from the average by more than 10 percent that compressive strength will be deleted and the
average strength will be determined using the compressive strength of the remaining two cores. If the
compressive strength of more than one core differs from the average by more than 10 percent the average
strength will be determined using all three compressive strengths of the cores. The average compressive
strength of the cores shall be achieve the specified compressive strength of the structure. A structure may
only be cored once.



January 30, 2014

REVISION OF SECTION 107
WARNING LIGHTS FOR WORK VEHICLES AND EQUIPMENT

Section 107 of the Standard Specifications is hereby revised for this project as follows:

Subsection 107.06 (b) shall include the following:

All work vehicles and mobile equipment shall be equipped with one or more functioning warning lights mounted
as high as practicable, which shall be capable of displaying in all directions one or more flashing, oscillating, or
rotating lights for warning roadway traffic. The lights shall be amber in color. The warning lights shall be activated
when the work vehicle or mobile equipment is operating within the roadway, right of way or both. Al
supplemental lights shall be SAE Class 1 certified.



February 3, 2011

1
REVISION OF SECTION 109
MEASUREMENT OF QUANTITIES

Section 109 of the Standard Specifications is hereby revised for this project as follows:
In subsection 109.01, delete the 17t paragraph and replace it with the following:

Vehicles used to haul material being paid for by weight shall bear a plainly legible identification mark. Each of
these vehicles shall be weighed empty daily at times directed by the Engineer. The Contractor shall furnish to the
Engineer, in writing, a vehicle identification sheet that lists the following for each delivery vehicle to be used on the
project:

identification mark

(1

)
(2) vehicle length
(3) tare weight
(4) number of axles
(5) the distance between extreme axles
(6) information related to legal weight, including the Permit No. and permitted weight of each vehicle for which the

State has issued an overweight permit.

This information shall be furnished prior to time of delivery of the material and at any subsequent time the
Contractor changes vehicles, combination vehicles, axle length relationships, or overweight permitting of vehicles.



October 29, 2015
REVISION OF SECTION 109
SCALES

Section 109 of the Standard Specifications is hereby revised for this project as follows:
In subsection 109.01, delete the 11t paragraph and replace with the following:

Materials measured or proportioned by weight shall be weighed on accurate scales. Scales shall be accurate
within the allowable tolerances as prescribed by State law. The scales shall be tested for accuracy by the
Colorado Department of Agriculture or an approved Colorado Department of Agriculture vendor
(https://www.colorado.gov/pacific/aginspection/scale-companies) as least once each year, each time the scales
are relocated, and as often as the Engineer may deem necessary. Scales shall be furnished by the Contractor or
the Contractor may utilize commercial scales.



November 10, 2016
REVISION OF SECTION 201
CLEARING AND GRUBBING

Section 201 of the Standard Specifications is hereby revised for this project as follows:

In subsection 201.02, delete the third paragraph and replace with the following:

All surface objects, trees, stumps, roots, and other protruding obstructions not designated to remain shall be
cleared and grubbed. In areas to be rounded at the tops of backslopes, stumps shall be removed to at least 2
feet below the surface of the final slope line.

In subsection 201.02, delete the ninth paragraph and replace with the following:

The Contractor shall clear and grub the areas within the excavation or embankment grading limits and shall

include the removal from the ground of brush, roots, sod, grass, residue of agricultural crops, sawdust, and other
vegetable matter. See subsection 208.04(e) for disturbed area limits.



November 10, 2016
1
REVISION OF SECTION 203
EXCAVATION AND EMBANKMENT

Section 203 of the Standard Specifications is hereby deleted for this project and replaced with the following:

DESCRIPTION

203.01 General. This work consists of excavation, hauling, disposal, placement, and compaction of all material
encountered within the limits of the work, including construction of dikes and the excavation for ditches and
channels, necessary for the construction of the roadway in accordance with the Contract.

MATERIALS

203.02 Definitions. All excavation will be defined as, “unclassified excavation”, “stripping”, “removal of unsuitable
material”, “rock excavation”, “borrow”, or “potholing” as described below:

(a) Unclassified Excavation. Unclassified Excavation shall consist of the excavation of all materials of whatever
character required for the work, obtained within the right of way, including surface boulders and excavation
for ditches and channels that is not removed under some other item.

(b)  Stripping. Stripping shall consist of removing overburden or other specified material from borrow pits, and
the replacement of overburden or other specified material over the disturbed area of the site or pit after the
underlying material has been removed.

(c) Removal of Unsuitable Material. Removal of Unsuitable Material shall consist of the removal of soils or
mixtures of soil and organic matter identified in the Contract or as directed by the Engineer that would be
detrimental to the roadway or embankment if left in place in its existing condition.

(d) Rock Excavation. Rock Excavation shall consist of igneous, metamorphic, and sedimentary rock which
cannot be excavated without blasting or with the use of rippers, including all boulders or other detached
stones having a volume of 2 cubic yard or more. Unless specified in the Contract, Rock Excavation is
material that meets one of the following field test criteria to be conducted by the Contractor:

1. Ripping Test: Material that cannot be broken down by one pass with a single tooth ripper
mounted on a crawler type tractor in low gear with a minimum net flywheel power rating of 235
horsepower; or material that cannot be broken down with a 48000 pound tracked excavator
utilizing a bucket with rock teeth.

2. Seismic Test: Material that has a seismic velocity of 6,000 feet per second or greater. The
Contractor shall submit the qualifications of the individual performing or interpreting the seismic
testing to the Engineer a minimum of 14 days prior to testing. The ripping test will be used to
resolve differences if seismic velocities fall below 6,000 feet per second.

3. Handling Test: Any boulder or detached stone having a volume of 2-cubic yard or more that
cannot be readily broken down with the excavation equipment described above in 1.

(e) Borrow. Borrow shall consist of approved material obtained from outside the right of way, required for the
construction of the project.

(f)  Potholing. Potholing consists of exposing and verifying the location of existing utilities at locations as
directed.
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203.03 Embankment Materials. Embankment Material shall consist of approved material acquired from
excavations or borrow pits, and hauled and placed in embankments. Approval of Embankment Material shall be
contingent on the material meeting the Atterberg Limit and gradation requirements specified in the Contract.
Approval of the embankment material in the upper 2 feet of embankment below the subgrade elevation is
contingent on the material meeting one of the following as specified in the Contract:

(1) the specified resistance value when tested by the Hveem Stabilometer, or equivalent resilient modulus

(2) the specified Atterberg Limit and gradation requirements

(3) the specified resistance value when tested by the Hveem Stabilometer, or equivalent resilient modulus, and
the specified Atterberg Limit and gradation requirements

Non-durable bedrock shall be identified and classified using Colorado Procedure CP-L 3104. Any material that
classifies as Soil-like Non-durable (S-N) as defined in the procedure shall be pulverized, broken down and
processed to 6-inch maximum particle sizes before incorporation into embankment fill. These materials shall be
placed and compacted as “Soil Embankment” in accordance with subsection 203.07 (a). Non-durable bedrock
particles in excess of 6 inches shall not be placed into embankment fill.

If recycled concrete or asphalt are to be incorporated into embankment fill; the maximum dimension permitted for
concrete is 24 inches and the maximum dimension permitted for asphalt is 12 inches.

Embankment Material imported onto the project will be tested for water soluble sulfates using CP-L 2103 Method
B. The average of three consecutive tests shall show that the sulfate content is not greater than that
corresponding to the sulfate exposure level specified in the Contract. No single test shall have a sulfate content
more than 20 percent greater than that corresponding to the sulfate exposure level specified in the Contract. A
single failing test shall have the remaining sample split into four equal portions. CDOT Region Lab shall receive
one portion, the Contractor shall receive one portion and the remaining two portions shall go to the CDOT Central
lab. The CDOT Region Lab, CDOT Central Lab and the Contractor’s Lab shall retest the sample. If the results
from the three Labs are within 10 percent of each other, the results will be averaged. The averaged result will be
used for determining Contract compliance. If the results from the Labs are not within 10 percent of each other,
the remaining split sample will be sent to an independent laboratory for testing using CP-L 2103. The
independent laboratory will be mutually agreed upon by the Department and the Contractor. The Independent
Lab’s test result will be used for determining Contract compliance.

If the water soluble sulfate content is less than that corresponding to the sulfate exposure level specified in the
Contract, CDOT will bear all costs associated with the independent lab test. If the soluble sulfate content is
greater than that corresponding to the sulfate exposure level specified in the Contract, all costs associated with
independent lab testing shall be at the Contractor’'s expense. Embankment represented by failing tests shall be
removed from the project and replaced at the Contractor’s expense.

Imported Material used for backfilling pipes (storm sewer, cross culverts, side drains, etc) shall be tested for
compatibility with the selected pipe material. When Non-reinforced Concrete Pipe or Reinforced Concrete Pipe is
used, the imported material shall be tested for sulfate and pH. When Corrugated Steel Pipe, Bituminous Coated
Corrugated Steel Pipe or Pre-coated Corrugated Steel Pipe is used, the imported material shall be tested for
sulfates, chlorides, pH and resistivity. When Aramid Fiber Bonded Corrugated Steel Pipe or Corrugated
Aluminum Pipe is used, the imported material shall be tested for pH and resistivity. When Plastic pipe is selected,
the imported material does not need to be tested for sulfates, chlorides, pH or resistivity.

Sulfates, chlorides, pH and resistivity shall be determined by the following procedures:

(1
(2
3
(4

Water soluble sulfates using CP-L 2103 Method B
Chlorides using CPL 2104

Resistivity using ASTM G57

pH using ASTM G51

~— — ~— ~—
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The average of three consecutive tests shall show the imported material’s sulfate, chloride, pH and resistivity is
not greater than the limits corresponding to the Pipe Class in Table 203-1 or 203-2 for the pipe class specified in
the Contract. No single test shall have a result more than 20 percent greater than that corresponding to the limit
in Table 203-1 or Table 203-2 for sulfates, chlorides and resistivity. No single test shall have a result more than 5
percent outside the limit in Table 203-1 for pH. The remaining sample material from a single failing test shall be
split into three equal portions. CDOT shall receive one portion, the Contractor shall receive one portion and the
remaining portion shall be retained by the Project. CDOT and the Contractor’s Lab shall retest the failed sample;
if the results from those tests are within 10 percent of each other, the results will be averaged. The averaged
result will be used for Contract compliance. [f the results from the Labs are not within 10 percent of each other,
the remaining sample portion will be sent to an independent laboratory for testing using the testing requirements
specified above. The independent laboratory will be mutually agreed upon by the Department and the Contractor.
The Independent Lab’s test result will be used for Contract compliance.

If the imported material’s sulfates, chlorides, and resistivity are less than the limits and the pH is within the limits in
Table 203-1 or 203-2, CDOT will bear all costs associated with the independent lab test. If the imported
material’s sulfates, chlorides, and resistivity is greater than the limits and the pH is outside the limits in Table 203-
1 or 203-2, all costs associated with independent lab testing shall be at the Contractor’'s expense.

Embankment represented by failing tests shall be removed from the project and replaced at the Contractor’s
expense.

Table 203-1
SULFATE, CHLORIDE AND PH OF IMPORTED MATERIAL
SOIL
Pipe Class Sulfate Chloride
(SO4) (¢))) pH
% max % max
0,7 0.05 0.05 6.0-8.5
1,7 0.10 0.10 6.0-8.5
2,8 0.20 0.20 6.0-8.5
3,9 0.50 0.50 6.0-8.5
4,9 1.00 1.00 5.0-9.0
5,10 2.00 2.00 5.0-9.0
6, 10 >2.00 >2.00 <5 o0r>9
Table 203-2
RESISTIVITY AND PH OF IMPORTED MATERIAL
SOIL SIDE
Resistivity, R (Ohm —cm) pH
21,500 5.0-9.0
2250 3.0-12.0
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Embankment Material shall be classified into one of the material groups listed below, and placed and compacted
in accordance with the appropriate methods specified in subsection 203.07. If any material does not meet the
criteria for one of the following classifications, it shall be processed on site to meet the requirements for one of the
material groups listed below, or disposed of at the Contractor’s expense.

(a) Soil Embankment. Soil Embankment shall have all particle sizes less than 6 inches. The material shall be
classified in accordance with AASHTO M 145 and placed and compacted in accordance with subsection
203.07 (a).

(b) Rock Embankment. Rock Embankment shall meet all of the following requirements:

(1) Contains 50 percent or more retained on the 4.75 mm (No. 4) sieve.

(2) Contains > 30 percent retained on the 19.0 mm (%-inch) sieve.

(3) Classifies as an AASHTO A-1 soil type.

(4) All particle sizes shall be less than 6 inches.

(5) Particles retained on the 4.75mm (No. 4) sieve shall not be composed of non-durable bedrock types.

Rock Embankment can be placed without moisture density control as described in subsection 203.07 (b).
(c) Rock Fill. Rock Fill shall meet all of the following requirements:

(1) A minimum of 50 percent of the material shall be retained on a 100 mm (4-inch) sieve.

(2) Maximum dimension of any particle permitted is 36 inches.

(3) Shall be well-graded by visual inspection.

(4) Shall contain less than 20 percent by volume of material passing the 75 ym (No. 200) sieve based on
visual inspection. This requirement shall be at the discretion of the Engineer.

(5) Particles retained on the 4.75 mm (No. 4) sieve shall not be composed of non-durable bedrock types.

Rock Fill can be placed without moisture density control as described in subsection 203.07 (c).

CONSTRUCTION REQUIREMENTS

203.04 General. The excavations and embankments shall be finished to smooth and uniform surfaces conforming
to the typical sections specified. Variation from the subgrade plan elevations specified shall not be more than
0.08 foot. Where asphalt or concrete surfacing materials are to be placed directly on the subgrade, the subgrade
plane shall not vary more than 0.04 foot. Materials shall not be wasted without written permission of the
Engineer. Excavation operations shall be conducted so material outside of the slope limits will not be disturbed.
Prior to beginning grading operations, all necessary clearing and grubbing in that area shall have been performed
in accordance with Section 201.

The Contractor shall notify the Engineer not less than five working days prior to beginning excavation so the
necessary cross sections may be taken. The Contractor shall not excavate beyond the dimensions and
elevations established.

Archaeological and paleontological materials encountered during the work shall be dealt with in accordance with
subsection 107.23.

All excavation activities in areas where asbestos is encountered or expected to be encountered shall conform to
the Colorado Department of Public Health and Environment’s Asbestos-Contaminated Soil Guidance Document
or the State of Colorado’s Asbestos Contaminated Soil Statewide Management Plan (ACS), whichever is more
recent at the time of advertisement and in accordance with subsection 250.07(d) and the Air Quality Control
Commission Regulation No. 8 Part B or Section 5.5 of the solid Waste Regulation 6 CCR 1007-2, as applicable.



5
REVISION OF SECTION 203
EXCAVATION AND EMBANKMENT

203.05 Excavation. Excavation shall be one or more of the following:

(a)

(b)

(c)

(d)

Rock. Unless otherwise specified, rock shall be excavated to a minimum depth of 0.5 foot and a maximum
depth of 1 foot below subgrade, within the limits of the roadbed. Rock removed in excess of 1 foot below
subgrade will not be paid for. Backfilling of the depth in excess of 1 foot below subgrade shall be at the
Contractor’s expense. Approved embankment material shall be used to bring the rock-excavated areas to
subgrade elevations within the tolerances specified in subsection 203.04.

Undrained pockets shall not be left in the rock surface and depressions shall be drained at the Contractor’s
expense.

Any change to cut slopes by the Department will be made prior to the next drilling operations.
When required for rock excavation, controlled blasting shall be conducted in accordance with the Contract.

Unclassified. Excess or unsuitable excavated material, including rock and boulders, that cannot be used in
embankments may be placed on the side slopes of the nearest fill as approved.

Unless otherwise specified by the Engineer, intercepting ditches shall be made above the top of cut slopes
and carried to outlets near the ends of the cuts. In order to blend the intersection of cut slopes with the
slope of the adjacent natural ground surfaces in a uniform manner, the tops of all cut slopes, except those
in solid rock, shall be flattened and rounded in accordance with typical sections and details specified. Earth
overburden lying above solid rock cuts shall be treated in the same manner as earth cuts.

The Department reserves the right to change cut slopes during the progress of excavation.

Unsuitable Material. Unsuitable materials encountered in the subgrade that are determined to be
detrimental to the roadway or embankment shall be removed to the depth and extents as directed by the
Engineer. The excavated area shall be backfilled to the finished graded section with approved material.
Materials that contain organics or that cannot be dried or moisture conditioned, then compacted to the
required density will be disposed of and cannot be reused as embankment fill. Materials not containing
organics and that can be dried or moisture conditioned and compacted to the required density can be
reused as embankment fill as approved by the Engineer.

Borrow. If the Contractor places more borrow than is specified or approved and causes a waste of roadway
excavation, the quantity of waste will be deducted from the borrow volume. All borrow areas shall be
bladed and shaped to permit accurate measurements after excavation is completed. The finished borrow
areas shall be graded to a smooth and uniform surface and shall be finished so water will not collect or
stand therein, unless otherwise specified.

Stripping. Overburden shall be removed to the depth required for the production of acceptable material,
and at least 5 feet beyond the working limits of the area being excavated.

Potholing. All necessary potholing as determined by the Contractor and agreed to by the Engineer shall be
completed under this item with appropriate equipment as approved.

The Contractor shall acquire necessary permits, locate utilities, excavate all materials of whatever character
required to expose the utilities, survey the location of the utilities, and backfill the excavation to existing
grade lines with the excavated or other approved materials. Backfilling shall be accomplished in
accordance with subsection 206.03.

The Contractor shall use extreme caution during this work. All damage to existing utility lines or adjacent
facilities shall be repaired promptly at the Contractor’s expense.
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203.06 General Embankment Construction Requirements. When Contractor Process Control is required, the
Contractor’s Process Control Representative shall be certified for WAQTC Embankment and Base Testing and
CDOT’s Excavation, Embankment, and Soil Inspection certification course.

Embankment construction shall include preparation of the areas upon which embankments are to be placed,
construction of dikes, placing and compacting of approved material within roadway areas including holes, pits,
and other depressions within the roadway area. Only approved materials shall be used in the construction of
embankments and fills.

All sod, vegetable and other organic matter, stumps, and roots shall be removed from the surface upon which the
embankment is to be placed in accordance with Section 201. Unless a thickness is otherwise specified in the
Contract, the upper 4 inches of the ground surface will be considered top soil and shall be removed in accordance
with Section 207 prior to placement of Embankment Fill.

The cleared surface shall be completely broken up by plowing or scarifying to a minimum depth of 6 inches or as
specified in the Contract, the moisture content increased or reduced as necessary, and compacted to the
specified embankment density for the material type present.

When embankment is placed on a slope that is steeper than 4H:1V, as measured in the steepest direction, the
existing slope shall be benched as the embankment is placed in layers. A 2-foot deep key shall be excavated at
the base of the existing slope and backfilled with approved and compacted material. The embankment shall be
placed in layers from that key. Each horizontal cut shall begin at the intersection of the original ground and the
vertical sides of the previous bench. Excavated material from benching may be placed and compacted with the
embankment material at the Contractor’s expense.

During the course of construction, embankment side slopes shall be built a minimum of 12 inches beyond the final
grade indicated in the Contract to allow for compaction equipment to compact the outer edges of the
embankment. Once the specified level of compaction is achieved, the side slopes shall be trimmed back to final
grade. Excess material placement and removal to satisfy this requirement shall be at the Contractor’'s expense.

If embankment can be placed on only one side of structures such as retaining walls, abutments, wing walls, piers,
or culvert headwalls, compaction shall be accomplished without initiating movement or deformation of the
structure and without placing excessive pressure against the structure. When noted in the Contract, the fill
adjacent to the abutment of a bridge shall not be placed higher than the bottom of the backwall until the
superstructure is in place. When embankment is placed on both sides of a concrete wall or box type structure,
the embankment shall be brought up equally on both sides of the structure.

Where embankment is to be placed and compacted and end dumping is permitted, the slopes of the original
ground or embankment shall be deeply plowed or scarified before starting end dumping.

Embankment fill other than A-1 soil types shall not be placed within standing water, unless otherwise noted in the
Contract. During the construction of the embankment, the top surface shall be maintained so that it is well
drained at all times.

Frozen materials shall not be used in construction of embankments. Frozen material will be identified by the
visual observation of ice crystals within the foundation or embankment material, or by measuring the surface
temperature of the ground surface.

203.07 Embankment Placement and Compaction Requirements. Materials incorporated into embankment fill
shall be placed and compacted according to the following requirements:

(a) Soil Embankment. All Soil Embankment shall be placed in horizontal layers not to exceed 8 inches in
loose lift thickness. Each layer shall be compacted prior to the placement of subsequent layers.
Spreading equipment shall be used to obtain uniform thickness prior to compaction. As the compaction
progresses, continuous mixing, leveling, and manipulating shall be done to assure uniform moisture and
density. Additional work involved in drying Soil Embankment to the required moisture content shall be
included in the contract price paid for excavating or furnishing the material with no additional
compensation.



(b)

7
REVISION OF SECTION 203
EXCAVATION AND EMBANKMENT

Soil Embankment that classifies as A-1 material can be used to bridge across standing water or swampy
ground within the embankment foundation, and can be placed in lift thicknesses greater than 8 inches if
used for this purpose as approved by the Engineer.

Soil Embankment with less than or equal to 30 percent retained on the 19mm (34-inch) sieve shall be
tested for compaction using CP 80. Materials that classify as AASHTO A-1, A-2-4, A-2-5, and A-3 soils
shall be compacted at + 2 percent of Optimum Moisture Content (OMC) and to at least 95 percent of
maximum dry density determined in accordance with AASHTO T 180 as modified by CP 23. All other
soil types will be compacted to 95 percent of the maximum dry density determined in accordance with
AASHTO T 99 as modified by CP 23. Soils with 35 percent fines or less shall be compacted at + 2
percent of OMC. Soils with greater than 35 percent fines shall be compacted at a moisture content equal
to or above OMC to achieve stability of the compacted lift. Stability is defined as the absence of rutting or
pumping as observed and documented by the Contractor’'s Process Control Representative and as
approved by the Engineer. If the soils cannot be compacted and prove to be unstable at a moisture
content equal to or above OMC, then the required moisture content for compaction can be reduced below
OMC as approved by the Engineer.

Prior to placing any Soil Embankment with greater than 30 percent retained on the 19 mm (34-inch) sieve,
the Contractor will be required to construct a test strip to the dimensions specified in the Contract or as
directed by the Engineer. The test strip can be incorporated into the final embankment. The Contractor
will be responsible for determining the moisture conditioning necessary to achieve compaction, and will
determine the equipment and number of passes necessary to achieve adequate compaction. The
Contractor is required to use compression-type or vibratory rollers on granular materials and sheepsfoot
rollers on cohesive soils. Adequate compaction will be demonstrated by the absence of rutting, pumping,
or deflection following a proof roll of the test strip using any piece of construction equipment that exerts a
minimum 18-kip per axle load. The proof roll will be observed and accepted by the Engineer. Once the
test strip passes a proof roll, the Contractor can resume embankment construction with the same
moisture conditioning and compaction methods as the test strip was constructed.

Placement, moisture conditioning, and compaction of every lift of soil embankment with greater than 30
percent retained on the 19 mm (%-inch) sieve will be observed by the Contractor’s Process Control
Representative, and accepted by the Engineer. Adequate compaction of each lift will be demonstrated as
the absence of rutting, pumping, or deflection as construction equipment is routed over a lift following the
compactive efforts that were used and accepted for the respective test strip. The Engineer may request a
proof roll at any time to document the condition of a lift.

Significant changes in the material being hauled for soil embankment with greater than 30 percent
retained on the 19 mm (¥-inch) sieve will require construction of a new test strip, and demonstration of
adequate compaction methods using a proof roll. The Contractor's Process Control representative shall
be authorized to require additional test strips at their discretion. However, the requirement for an
additional test strip shall not be waived without the written approval of the Engineer.

Non-durable bedrock shall be watered to promote slaking and break down, and pulverized/processed to a
maximum particle size of 6 inches. These materials shall be placed and compacted as Soil Embankment;
except they shall be compacted with a heavy tamping foot roller, weighing at least 30 tons. Each tamping
foot shall protrude from the drum a minimum of 4 inches. Each embankment layer shall receive a
minimum of four passes with the tamping foot roller. The roller shall be operated at a uniform speed not
exceeding 3 miles per hour. No additional compensation will be made for additional roller passes to
achieve specified density requirements.

Non-durable Bedrock shall not be used to bridge over standing water or swampy ground within an
embankment foundation. Non-durable bedrock shall also not be placed within 2 feet of the final subgrade
elevation.

Rock Embankment and Rock Fill. Rock Embankment shall be placed in horizontal layers not to exceed 8
inches in loose lift thickness. The lift thickness can be increased when bridging over standing water or
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swampy ground in the embankment foundation as directed by the Engineer. Each layer shall be
compacted prior to the placement of subsequent layers. Spreading equipment shall be used to obtain
uniform thickness prior to compaction.

Rock Fill shall be placed in horizontal layers not to exceed a loose lift thickness equivalent to the average
particle size up to a maximum permitted lift thickness of 18 inches. Particles with a maximum dimension
of 36 inches are permitted; however, rocks larger than the lift thickness shall be separated enough to
allow compaction equipment to operate in between. Material shall be placed to fill in voids between larger
stones with finer particle sizes and to avoid nesting. Spreading equipment shall be used to obtain uniform
thickness prior to compaction. If the use of leveling equipment is not practical, the Engineer may permit
rock fill material to be cast or end dumped. In such cases sufficient hand or machine work will be
required to construct a compact, stable fill and to finish the slopes to a neat and smooth appearance.
Rock Fill shall not be placed within 2 feet of the final subgrade elevation. When a Rock Fill is placed over
any structure, the structure shall be covered with a minimum of 2 feet of compacted Soil or Rock
Embankment material before the Rock Fill is placed.

The Contractor will be responsible for determining the moisture conditioning necessary to achieve
compaction for Rock Embankment or Rock Fill. Vibratory or compression-type rollers will be used to
compact these materials. At a minimum, compression-type rollers weighing 20 tons shall complete 4
passes over the entire width of a lift at a speed not to exceed 3 miles per hour. Vibratory rollers shall
exert a minimum dynamic force of 30,000 pounds of impact per vibration, and achieve a minimum 1,000
vibrations per minute. Vibratory rollers shall complete a minimum of 4 passes over the entire width of a
lift at a speed not to exceed 1.5 miles per hour.

Prior to placing Rock Embankment or Rock Fill, the Contractor will be required to construct a test strip to
the dimensions specified in the Contract, or as directed by the Engineer. The test strip can be
incorporated into the final embankment. Adequate compaction of the Rock Embankment or Rock Fill test
strip will be demonstrated by the absence of rutting, pumping, or deflection following a proof roll of the
test strip using any piece of construction equipment that exerts a minimum 18-kip per axle load. The
proof roll will be observed and accepted by the Engineer. Once the test strip passes a proof roll, the
Contractor can resume Rock Embankment or Rock Fill construction with the same moisture conditioning
and compaction methods as the test strip was constructed. Placement, moisture conditioning, and
compaction of every lift of Rock Embankment and Rock Fill will be observed by the Contractor’s Process
Control Representative, and accepted by the Engineer. Adequate compaction of each lift will be
demonstrated as the absence of rutting, pumping, or deflection as construction equipment is routed over
a lift following the compactive efforts that were used and accepted for the respective test strip. The
Engineer may request a proof roll at any time to document the condition of a lift.

Significant changes in the characteristics of material being hauled for Rock Embankment or Rock Fill will
require construction of a new test strip, and demonstration of adequate compaction methods using a
proof roll. The Contractor's Process Control representative shall be authorized to require additional test
strips at their discretion. However, the requirement for an additional test strip shall not be waived without
the written approval of the Engineer.

If the Contractor wishes to deviate from the minimum equipment and compactive efforts specified above
for Rock Embankment or Rock Fill, the Contractor must first demonstrate the adequacy of their proposed
methods with a test strip and passing proof roll. In addition, a proof roll will be required for every lift
placed for the first 2,000 cubic yards of Rock Embankment or Rock Fill placed. The proof rolls used to
demonstrate adequate compaction of the first 2,000 cubic yards placed will not be measured and paid
separately, but will be performed at the Contractor’s expense.

Recycled concrete and asphalt can be incorporated into embankment material, and shall be processed,
placed, and compacted in accordance with 203.07 (a) or (b); depending on the overall classification of the
embankment material once the recycled material is incorporated. Rebar shall not extend more than one
inch beyond the edges of recycled concrete particles. Recycled concrete or asphalt shall not be
permitted in the upper 2 feet of the final subgrade elevation or within 2 feet of the final finished side
slopes unless otherwise noted in the Contract.
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203.08 Proof Rolling. Proof rolling with pneumatic tire equipment shall be performed using a minimum axle load
of 18 kips per axle. A weigh ticket from an approved scale shall be furnished by the Contractor to substantiate
this weight.

The subgrade shall be proof rolled after the required compaction has been obtained and the subgrade has been
shaped to the required cross section.

The proof roller shall be operated in a systematic manner so that a record may be readily kept of the area tested
and the working time required for the testing. Areas that are observed to have soft spots in the subgrade, where
deflection is not uniform or is excessive as determined by the Engineer, shall be ripped, scarified, dried or wetted
as necessary and recompacted to the requirements for density and moisture at the Contractor’'s expense. After
recompaction, these areas shall be proof rolled again and all failures again corrected at the Contractor’'s expense.

Upon approval of the proof rolling, the sub base, base course, or initial pavement course shall be placed within 48
hours. If the Contractor fails to place the sub base, base course, or initial pavement course within 48 hours or the
condition of the subgrade changes due to weather or other conditions, proof rolling and correction shall be
performed again at the Contractor’s expense.

203.09 Blading. Blading shall consist of furnishing motor graders of the specified horsepower rating, with
operators, for shaping roadway, shoulders, or other areas as designated by the Engineer.

When scarifying is specified the motor grader shall be equipped with an independently operated “V” type scarifier
and attachments.

203.10 Dozing. Dozing shall consist of furnishing crawler-type tractors of the specified horsepower rating,
complete with operators and bulldozer blades. Rippers, if specified, will not be measured and paid for separately,
but shall be included in the work.

METHOD OF MEASUREMENT

203.11 Items paid for by volume will be the quantities designated in the Contract. Exceptions will be made when
field changes are ordered or when it is determined that there are discrepancies in the Contract in an amount of at
least plus or minus two percent of the plan quantity.

(a) Excavation. The original cross-sections will be used for determination of volumes of excavated material
removed, unless changes have been directed. These measurements will include authorized excavation of
rock, shale, or other unsuitable material. All accepted stripping will be measured in stockpiled locations by
cross-sectioning.

When the excavation conforms to the staked lines and grades, the original cross-sections and the staked
sections shall be used for the determination of volumes excavated. Volumes will be computed from the
cross-sections by the average end area or other acceptable method.

When topsoil or wetland topsoil is included as an additional pay item and is specified, the measured volume
of excavation will be reduced by the volume of topsoil or wetland topsoil removed from the area shown as
excavation in the Contract.

Measurements will include over-breakage in rock excavation from the back slopes to an amount not to
exceed, in any half station of 50 feet, 10 percent of the actual quantity required for that half station.

Costs associated with ripping tests or seismic tests to evaluate if a material meets the criteria for “Rock
Excavation” shall not be measured or payed separately, but shall be incurred by the Contractor and included
in the cost for excavation.
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Embankment. If provided in the Contract, embankment material will be measured in its final compacted
position in the roadway. Measurement will be made upward from the original ground line without any
allowance for subsidence due to compaction of the base under the embankment. The original cross-
sections will be used for determination of volumes of embankment material placed, unless changes have
been directed.

The measured volume of embankment material will be increased by the volume of topsoil or wetland topsoil
removed from the area below the original ground line and under the embankment

Rock Fill. Rock fill will be measured as the volume in cubic yards in its final position, unless otherwise
specified, and shall be limited to the elevations specified.

Blading and Dozing. The quantity measured under blading and dozing will be the number of hours that
each motor grader or bulldozer is actually used as ordered. A minimum of four hours for any half shift or
part thereof will be paid for unless the equipment is inoperative due to breakdown or other causes
determined to be the Contractor’s responsibility. Time involved in moving onto or off the project will not be
measured and paid for.

Time will be paid for moving motor graders or bulldozers from one location on the project to another, if
directed; but time will not be allowed for moves which are made for the convenience of the Contractor.

Payment for a minimum of four hours will not be allowed in cases where the motor grader, bulldozer, or
operator is assigned to work on other pay items connected with the project.

Potholing. Potholing will be measured by the total number of hours that excavation and backfilling
equipment is actually used as directed. All other related work, including removal of existing pavement,
backfilling, shoring, and labor will not be measured and paid for separately, but shall be included in the
work.

Proof Rolling. Proof rolling will be measured by the actual number of hours that the pneumatic equipment is
used as a proof roller.

The time to be measured under this item will be the number of hours that each piece of equipment is
actually used as ordered.

Proof rolling will be measured and paid for only once for each test strip required during construction; for final
verification of subgrade prior to placement of subbase, base coarse, or pavement; or for each incident
where the Engineer directs it through the course of construction. Additional proof rolling that is required due
to failure of embankment fill; due to the Contractor’s failure to place sub base, base course, or initial
pavement course within 48 hours of the initial proof roll; or due to the condition of the subgrade changing
due to weather; or additional proof rolls deemed necessary due to the Contractor’s choice to deviate from
minimum equipment and compaction efforts specified herein, shall be at the Contractor’s expense.
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BASIS OF PAYMENT

203.12 The accepted quantities will be paid for at the contract unit price for each of the pay items listed below that
appear in the bid schedule.

Payment will be made under:

Pay Item Pay Unit
Rock Excavation Cubic Yard
Rock Fill Cubic Yard
Unclassified Excavation Cubic Yard
Unclassified Excavation Cubic Yard
(Complete in Place)

Unsuitable Materials Cubic Yard
Borrow Cubic Yard
Borrow (Complete in Place) Cubic Yard
Embankment Material Cubic Yard
(Complete in Place)

Stripping Cubic Yard
Blading Hour
Dozing Hour
Potholing Hour

Proof Rolling Hour

Water will not be measured and paid for separately but shall be included in the work.
Compaction will not be measured and paid for separately, but shall be included in the work.

Payment for replacement of Unsuitable Material shall be as follows: If excavated material can be re-used as
embankment fill by moisture conditioning and compaction, replacement shall be included in the cost for Removal
of Unsuitable Material. If the material cannot be re-used as embankment fill, payment for replacement of
Unsuitable Material shall be for the volume that is placed in the excavated area at the respective unit price for the
material that is approved by the Engineer and used.

Payment for Unclassified Excavation (Complete in Place), Embankment Material (Complete in Place), and Borrow
(Complete in Place) shall be full compensation for all work necessary to complete the item including construction
of embankments, rework of existing materials to satisfy benching requirements, unclassified excavation, borrow,
compaction, compaction of bases of cuts and fills, all work in available materials pits, and disposal of excess
excavated material.

All costs associated with reducing the size of the claystone particles, removing the oversized particles, and
disposal of the oversized particles will not be paid for separately but shall be included in the work.

Pavement replacement if required due to potholing, shall be accomplished, measured, and paid for in accordance
with appropriate sections of the specifications.

Pneumatic tire equipment and load required to achieve the desired weight of proof rolling equipment will not be
measured and paid for separately, but shall be included in the work.
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REVISION OF SECTIONS 206, 304 AND 613
COMPACTION

Sections 206, 304 and 613 of Standard Specifications are hereby revised for this project as follows:
In subsection 206.03, delete the fourth and fifth paragraphs and replace with the following:

Backfill shall consist of approved materials uniformly distributed in layers brought up equally on all sides of the
structure. Each layer of backfill shall not exceed 6 inches and shall be compacted to the required density before
successive layers are placed. Structure backfill (Class 1) shall be compacted to a density of not less than 95
percent of maximum dry density determined in accordance with AASHTO T 180 as modified by CP 23. Backfill
shall be compacted at + 2 percent of Optimum Moisture Content (OMC).

Structure backfill (Class 2) shall be compacted to a density of not less than 95 percent of maximum dry density.
The maximum dry density and OMC for A-1, A-2-4. A-2-5 and A-3 materials will be determined in accordance with
AASHTO T 180 as modified by CP 23. The maximum dry density and OMC for all other materials will be
determined in accordance with AASHTO T 99 as modified by CP 23. Materials shall be compacted at + 2percent
of Optimum Moisture Content (OMC). Materials having greater than 35 percent passing the 75 ym (No. 200)
sieve shall be compacted at 0 to 3 percent above OMC.

In subsection 304.06, delete the first paragraph and replace with the following:

304.06 Shaping and Compaction. Compaction of each layer shall continue until a density of not less than 95
percent of the maximum density determined in accordance with AASHTO T 180 as modified by CP 23 has been
achieved. The moisture content shall be at +/-2 percent of optimum moisture content. The surface of each layer
shall be maintained during the compaction operations so that a uniform texture is produced, and the aggregates
are firmly keyed. Moisture conditioning shall be performed uniformly during compaction.

In subsection 613.07, delete the 15" paragraph and replace with the following:

Trenching shall be backfilled and compacted as follows: Backfill shall be deposited in uniform layers. The
thickness of each layer shall be 6 inches or less thick prior to compaction. The space under the conduit shall be
completely filled. The remainder of the trench and excavation shall be backfilled to the finished grade. The backfill
material shall be compacted to the density of not less than 95 percent of maximum dry density. The maximum
dry density and optimum moisture content (OMC) for A-1, A-2-4. A-2-5 and A-3 materials will determined in
accordance with AASHTO T 180 as modified by CP 23. The maximum dry density and OMC for all other
materials will determined in accordance with AASHTO T 99 as modified by CP 23. Materials shall be compacted
at £ 2percent of Optimum Moisture Content (OMC). Materials having greater than 35 percent passing the 75 ym
(No. 200) sieve shall be compacted at 0 to 3 percent above OMC. Each layer shall be mechanically compacted by
tamping with power tools approved by the Engineer. Compaction methods or equipment that damage the conduit
shall not be used.
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Section 206 of the Standard Specifications is hereby revised for this project as follows:
Subsection 206.02 (a) shall include the following:

Imported Material used as structure backfill for pipes (storm sewer, cross culverts, side drains, etc) shall be tested
for compatibility with the selected pipe material.

When Nonreinforced Concrete Pipe or Reinforced Concrete Pipe is used, the imported material shall be tested for
sulfate and pH.

When Corrugated Steel Pipe, Bituminous Coated Corrugated Steel Pipe or Precoated Corrugated Steel Pipe is
used, the imported material shall be tested for sulfates, chlorides, pH and resistivity.

When Aramid Fiber Bonded Corrugated Steel Pipe or Corrugated Aluminum Pipe is used, the imported material
shall be tested for pH and resistivity.

When Plastic pipe is selected, the imported material does not need to be tested for sulfates, chlorides, pH and
resistivity.

Sulfates, chlorides, pH and resistivity shall be determined by the following procedures:

(1) Water soluble sulfates using CP-L 2103 Method B.
2) Chlorides using CPL 2104

(3) Resistivity using ASTM G57

4) pH using ASTM G51.

The average of three consecutive tests shall show the imported material’s sulfate, chloride, pH and resistivity is
not greater than the limits corresponding to the Pipe Class in Table 206-1 or 206-2 for the pipe class specified on
the plans. No single test shall have a result more than 20 percent greater than that corresponding to the limit in
Table 206-1 or Table 206-2 for sulfates, chlorides and resistivity. No single test shall have a result more than 5
percent outside the limit in Table 206-1 for pH. The remaining sample material from a single failing test shall be
split into three equal portions. CDOT shall receive one portion, the Contractor shall receive one portion and the
remaining portion shall be retained by the Project. CDOT and the Contractor’s Lab shall retest the failed sample;
if the results from those tests are within 10 percent of each other, the results will be averaged. The averaged
result will be used for Contract compliance. If the results from the Labs are not within 10 percent of each other,
the remaining sample portion will be sent to an independent laboratory for testing using the testing requirements
specified above. The independent laboratory will be mutually agreed upon by the Department and the Contractor.
The Independent Lab’s test result will be used for Contract compliance.

If the imported material’s sulfates, chlorides, and resistivity are less than the limits and the pH is within the limits in
Table 203-1 or 203-2, CDOT will bear all costs associated with the independent lab test. If the imported
material’s sulfates, chlorides, and resistivity is greater than the limits and the pH is outside the limits in Table 206-
1 or 206-2, all costs associated with independent lab testing shall be at the Contractor’'s expense.

Embankment represented by failing tests shall be removed from the project and replaced at the Contractor’s
expense.
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Table 206-1
SULFATE, CHLORIDE AND PH OF IMPORTED MATERIAL
SOIL
Pipe Sulfate Chloride
Class ™ 504 ©h oH
% max % max
0,7 0.05 0.05 6.0-8.5
1,7 0.10 0.10 6.0-8.5
2,8 0.20 0.20 6.0-8.5
3,9 0.50 0.50 6.0-8.5
4,9 1.00 1.00 5.0-9.0
5,10 2.00 2.00 5.0-9.0
6, 10 >2.00 >2.00 <5 or>9
Table 206-2

RESISTIVITY AND PH OF IMPORTED MATERIAL

SOIL SIDE
Resistivity, R (Ohm — cm) pH
21,500 5.0-9.0
2250 3.0-12.0
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Section 206 of the Standard Specifications is hereby revised for this project as follows:
Delete subsections 206.08, 206.09, 206.10, and 206.11 and replace with the following:
DESCRIPTION
206.08 This work consists of shoring specific areas designated in the Contract.
MATERIALS AND CONSTRUCTION REQUIREMENTS

206.09 The Contractor shall locate, size, design, and construct shoring which provides all necessary rigidity, and
supports the loads imposed to facilitate construction as shown on the plans. Shoring used to facilitate construction
is considered temporary and shall have a design life 1-1/2 times the expected construction service life, with a
maximum design life of 3 years.

When the height of shoring exceeds 5 feet above the base of the excavation, the Contractor shall submit working
drawings in accordance with subsection 105.02. The drawings shall be submitted to the Engineer for information
only. The drawings shall be signed and sealed by the Contractor’s Engineer. The Contractor shall design for
internal and external stability of temporary shoring such as but not limited to bearing capacity, settlement, sliding,
overturning, internal compound stability, and global stability. All proof and verification testing of the shoring
elements shall be the responsibility of the Contractor and results shall be reported to the Engineer the day after
the testing was performed.

All proof and verification testing of the shoring elements shall be the responsibility of the Contractor. For soil nail
walls, a minimum of one proof test shall be performed in accordance with the Revision of Section 504, Soil Nail
Wall, and test results shall be reported to the Engineer the day after the testing was performed.

The Contractor shall conduct additional proof and verification testing at the Engineer’s request. Sufficient
corrosion protection shall be provided in consideration of the temporary shoring design life and is the
responsibility of the Contractor. Temporary shoring shall be designed for actual construction-related loads, such
as phasing, stockpiles, and operation of large cranes or other large equipment near the area of the shoring.
These drawings shall be signed by the Contractor, and provided to the Engineer at least ten days prior to start of
work. Shoring construction shall conform with the shoring drawings provided to the Engineer. The Contractor shall
conduct any necessary site-specific evaluation necessary to ensure shoring design, construction and
performance.

The Contractor shall have performed and documented an independent review of their shoring design and
drawings at designated areas prior to submittal. The independent review shall be stamped and sealed by a
Professional Engineer licensed in the State of Colorado.

The shoring plans shall detail the methods to control site drainage during the life of the shoring. The Contractor
shall actively control drainage and surface runoff during the duration of construction to direct run off away from the
shoring areas above and behind the shoring. A shoring site drainage quality control plan shall be included as part
of the Contractor’s Engineer’s shoring plans and shall be part of the submittal to the Engineer. The plan shall
include measures to prevent ponding water near the shoring area and maintenance of drainage to convey water
away from and around the shoring excavation vicinity.

If the embankment, construction, traffic, or any other surcharge is in excess of what the original shoring was
designed for and is to be placed adjacent to the shoring, the Contractor shall provide a signed letter from the
Contractor’s Engineer prior to the load placement stating that the shoring will support the additional load.

Shoring shall be designed and constructed in accordance with the requirements listed in this specification along
with requirements in current AASHSTO and FHWA design manuals including, but not limited to:
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(1) AASHTO Construction Handbook For Bridge Temporary Works including Division |

(2) Section 5 of the AASHTO Standard Specifications for Highway Bridges for allowable stress or load factor
design, or

(3) AASHTO LRFD Bridge Design Specifications including current interims for load and resistance factor design.

If a shoring type is to be used that is not detailed in these three documents, the shoring type design method will
need to be submitted to the Engineer. The Contractor’'s Engineer shall be on-site and perform construction
inspection of the shoring during the first two days of active shoring construction, during any shoring element
verification testing, and at the completion of shoring construction. Shoring drawings shall include the following
information:

(1) The size and grade of all structural materials

(2) Design notes, including design assumptions, including loading, and construction details

(3) Detailed plans for managing and maintaining shoring surface and subsurface drainage conditions for the
project duration

(4) Where applicable, restrictions on heavy equipment placement at specific locations adjacent to the shoring

(5) Areas determined by the Contractor’'s Engineer where dewatering of the shored excavation will be required,
and a description of the requirements (i.e., head added by the pump, flow rate, minimum pump size, etc.) and
methods to be used for dewatering.

(6) All other information determined by the Contractor’s Engineer to be pertinent to the design and successful
construction of the shoring.

In addition, drawings for temporary shoring that requires structural designs shall include the following information:

(1) Individual site-specific geotechnical properties for each shoring location based on the plan, review of the
Geotechnical Report in accordance to subsection 102.05, or from a geotechnical evaluation performed by the
Contractor at their own expense.

(2) Global stability analysis showing that the shoring will be stable under the loads placed on it and construction
conditions encountered during construction.

The Contractor’s Engineer may assign an onsite representative, to perform construction field oversight, by
submitting documentation of experience to the Engineer 10 days prior to starting shoring construction for review
and the Engineer’s acceptance. Prior to placing construction or traffic loads on or immediately adjacent to the
supported earth, the Contractor’'s Engineer for the shoring shall certify in a stamped and signed letter that shoring
materials and construction have been inspected and that all shoring, materials, and construction are in conformity
with the shoring drawings. A copy of this certification shall be submitted to the Engineer.

METHOD OF MEASUREMENT
206.10 Shoring will not be measured, but will be paid for as a single lump sum for each Area described on the
plans. Incidental shoring work or shoring in locations other than those described on the plans will be as
determined by the Contractor and will not be measured and paid for separately, but shall be included in the work.

BASIS OF PAYMENT

206.11 The accepted quantities of shoring measured as provided above will be paid for at the contract unit price
bid.

Payment will be made under:

Pay Item Pay Unit
Shoring (Area ) Lump Sum

Payment for shoring will be full compensation for all labor, materials, and equipment required to design, construct,
test, maintain, and dewatering.
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Removal of the shoring shall include removal of all shoring elements. The removal area shall be specified in the
plans.

Removal of shoring will not be measured and paid for separately, but shall be included in the work.

The Department will pay for additional proof and verification testing, as requested by the Engineer, in accordance
with subsection 109.04.

Other incidental shoring that is not included as a pay item will not be measured and paid for separately, but shall
be included in the work.
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Section 206 of the Standard Specifications is hereby revised for this project as follows:
Delete subsection 206.02 (a) and replace with the following:

(a) Structure Backfill. Class 1 and Class 2 structure backfill shall be composed of non-organic mineral aggregates
and soil from excavations, borrow pits, or other sources. Material shall conform to the requirements of
subsection 703.08. Class of material shall be as specified in the Contract or as designated.

Structure backfill (Flow-Fill) meeting the following requirements shall be used to backfill bridge abutments.
The Contractor may substitute structure backfill (Flow-Fill) for structure backfill (Class 1) or structure backfill
(Class 2) to backfill culverts and sewer pipes.

Flow-Fill is a self-leveling low strength concrete material composed of cement, fly ash, aggregates, water,
chemical admixtures and/or cellular foam for air-entrainment. Flow-fill shall have a slump of 7 to 10 inches,
when tested in accordance with ASTM C143 or a minimum flow consistency of 6 inches when tested in
accordance with ASTM D6103. Flow-Fill shall have a minimum compressive strength of 50 psi at 28 days,
when tested in accordance with ASTM D4832. Flash fill is a rapid setting Flow-Fill that may be used when
approved by the Engineer and will be tested, accepted, and paid for as Flow-Fill.

Flow-Fill placed in areas that require future excavation, such as utility backfill shall have a Removability Modulus
(RM) of 1.5 or less.

Removability Modulus, RM, is calculated as follows:

RM = W15x 104 x C05
106

where : W = unit weight (pcf)
C = 28-day compressive strength (psi)

Materials for structure backfill (Flow-Fill) shall meet the requirements specified in the following subsections:

Fine Aggregate’- 4 703.01
Coarse Aggregate® 4 703.02
Portland Cement 701.01
Fly Ash3 4 701.02
Water 712.01
Air Entraining Admixture 711.02
Chemical Admixtures 711.03

"Fine aggregate not meeting the requirements of subsection 703.01 may be used if testing indicates
acceptable results for strength and air content.

2 Coarse aggregate not meeting the requirements of subsection 703.02 may be used if testing indicates
acceptable results for strength and air content.

3 Fly ash not meeting the requirements of subsection 701.02 may be used if testing indicates acceptable
results for strength and air content.

4 Industrial by-product aggregates (foundry sand, bottom ash, etc..) and fly ash not meeting the requirements
of subsection 701.02 shall submit a report from the supplier documenting the results of testing in accordance
with the Toxicity Characteristic Leaching Procedure (TCLP) described in 40 CFR 261. The report shall include
the results of TCLP testing for heavy metals and other contaminants. Materials shall not exceed the TCLP
limits of 40 CFR 261.24 for heavy metals

Cellular foam shall conform to ASTM C869 and ASTM C796
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Recycled broken glass (glass cullet) is acceptable as part or all of the aggregate. Aggregate including glass
must conform to the required gradations. All containers used to produce the cullet shall be empty prior to
processing. Chemical, pharmaceutical, insecticide, pesticide, or other glass containers containing or having
contained toxic or hazardous substances shall not be allowed and shall be grounds for rejecting the glass
cullet. The maximum debris level in the cullet shall be 10 percent. Debris is defined as any deleterious
material which impacts the performance of the structure backfill (Flow-Fill) including all non—glass
constituents.

The Contractor may use aggregate which does not meet the above specifications if the aggregate conforms
to the following gradation:

Sieve Size Percent Passing
25.0 mm (1 inch) 100
75 ym (No. 200) 0-101

" The amount of material passing the 75 ym (No. 200) screen may exceed 10 percent if testing indicates
acceptable results for strength and air content.

The Contractor shall submit a structure backfill (Flow-Fill) mix design for approval prior to placement. The mix
design shall include the following laboratory test data:

(1) ASTM C231, Air content

(2) ASTM D6023, Unit Weight

(3) ASTM C143, Slump or ASTM D6103 flow consistency
(4) ASTM D4832 28-day Compressive Strength

(5) Removability Modulus (RM)

The Contractor shall submit a Process Control (PC) Plan with the mix design to the Engineer. The PC plan
shall address the batching, mixing, testing and placement of the structure backfill (Flow-Fill).

In subsection 206.03, delete the thirteenth through fifteenth paragraphs and replace with the following:
Compaction of structure backfill (Flow-Fill) shall not be performed.

The maximum layer thickness for structure backfill (Flow-Fill) shall be 3 feet unless otherwise approved by the
Engineer. The Contractor shall not place structure backfill (Flow-Fill) in layers that are too thick to cause damage
to culverts, pipes and other structures, or that will cause formwork or soil failures during placement. Structure
backfill (Flow-Fill) shall have an indention diameter less than 3 inches and the indention shall be free of visible
water when tested in accordance with ASTM D6024 by the Contractor prior to placing additional layers of
structure backfill (Flow-Fill).Testing structure backfill (Flow-Fill) in accordance with ASTM D6024 will be witnessed
by the Engineer. Damage resulting from placing structure backfill (Flow-Fill) in layers that are too thick or from not
allowing sufficient time between placements of layers shall be repaired at the Contractor’s expense.

The Contractor shall secure culverts, pipes and other structures to prevent floating and displacement of these
items during the placement of the structure backfill (Flow-Fill).

When Flash Fill is used, it shall be batched with a volumetric mixing truck. Volumetric mixing trucks to produce
Flow-Fill and Flash Fill shall have a computer batching system, capable of producing the approved mix design
and printing tickets. For Flash Fill, the batch weights of cement and/or fly ash per cubic yard shall be with 2
percent of the mix design batch weights and the batch weight of water per cubic yard shall be within 2 percent of
the mix design batch weight.

Prior to the placement of structure backfill (Flow-Fill), the Contractor shall sample the structure backfill (Flow-Fill)
in accordance with ASTM D5971. The Contractor shall test the structure backfill (Flow-Fill) unit weight in
accordance with ASTM D6023. For Flash Fill, the measured unit weight shall be within 5.0 percent or 5.0 pcf,
whichever is larger, of the approved mix design unit weight. The Contractor shall test the structure backfill (Flow-
Fill) for slump in accordance with ASTM C143 or flow consistency according to ASTM D6103.
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The Contractor shall sample and test the first three loads of structure backfill (Flow-Fill) for each placement and
then randomly once every 50 cubic yards. Sampling and testing will be witnessed by the Engineer

When structure backfill (Flow-Fill) is placed in areas that require future excavation, the unit weight of the placed
structure backfill (Flow-Fill) shall not exceed the unit weight of the approved mix design by more than 2.0 pcf.

Structure backfill (Flow-Fill) shall not be allowed to freeze during placement and until it has set sufficiently
according to ASTM D6024. Frozen structure backfill (Flow-Fill) shall be removed and replaced at the Contractor’s
expense.

When the Contractor substitutes Structure Backfill (Flow-Fill) for Structure Backfill (Class 1) or (Class 2), the
trench width may be reduced to provide a minimum 6 inch clearance between the outside diameter of the culvert
and the trench wall.
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Section 208 is hereby deleted from the Standard Specifications for this project and replaced with the following:

DESCRIPTION

208.01 This work consists of constructing, installing, maintaining, and removing when required, Best
Management Practices (BMPs) during the life of the Contract to prevent or minimize erosion, sedimentation, and
pollution of any State waters as defined in subsection 107.25, including wetlands.

The Contractor shall coordinate the construction of temporary BMPs with the construction of permanent BMPs to
assure economical, effective, and continuous erosion and sediment control throughout the construction period.

When a provision of Section 208 or an order by the Engineer requires that an action be immediate or taken
immediately, it shall be understood that the Contractor shall at once begin effecting completion of the action and
pursue it to completion in a manner acceptable to the Engineer, and in accordance with the Colorado Discharge
Permit System Stormwater Construction Permit (CDPS-SCP) requirements.

MATERIALS

208.02 Erosion control materials are subject to acceptance in accordance with subsection 106.01. Erosion
control materials shall be subject to the following approval process:

Material Approval Notes:
Process
Erosion Bales (Weed Free) CcoC The Contractor shall provide a transit certificate

number or a copy of the transit certificate as
supplied from the producer.

Silt Fence COC
Silt Berm APL
Erosion Log (Type 1 and 2) COC
Silt Dikes COC

Pre-fabricated Concrete Washout | APL
Structures (above ground)
Pre-fabricated Vehicle Tracking APL

Pad
Aggregate Bag COC
Storm Drain Inlet APL

Protection (Type |, Il and Ill)

The material for BMPs shall conform to the following:

(a) Erosion Bales. Material for erosion bales shall consist of Certified Weed Free hay or straw. The hay or straw
shall be certified under the Colorado Department of Agriculture Weed Free Forage Certification Program and
inspected as regulated by the Weed Free Forage Act, Title 35, Article 27.5, CRS. Each certified weed free
erosion bale shall be identified by blue and orange twine binding the bales.

The Contractor shall not place certified weed free erosion bales or remove their identifying twine until the
Engineer has inspected and accepted them.

The Contractor may obtain a current list of Colorado Weed Free Forage Crop Producers who have completed
certification by contacting the Colorado Department of Agriculture, Weed Free Forage Program,

305 Interlocken Pkwy, Broomfield, CO 80021, Contact: Weed Free Forage Coordinator at (303) 869-9038.
Also available at www.colorado.gov/ag/csd.

Bales shall be approximately 5 cubic feet of material and weigh at least 35 pounds. Stakes shall be wood and
shall be 2 inch by 2 inch nominal.
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(b) Silt Fence. Silt fence posts shall be wood with a minimum length of 42 inches. Wood posts shall be 1.5 inch
by 1.5 inch nominal. Geotextile shall be attached to wood posts with three or more staples per post.

Silt fence geotextile shall conform to the following requirements:

Physical Requirements for Silt Fence Geotextiles

Self-Supported
Wire Fence Requirements
Property Supported Geotextile Test Method
Requirements Elongation
<50%
Grab Strength, Ibs 90 minimum 124 minimum ASTM D 4632
Permittivity sec-1 0.05 0.05 ASTM D 4491
Minimum 70% Minimum 70%
Ultraviolet Stability Strength Strength ASTM D 4355
Retained Retained

Silt Fence (Reinforced). Silt fence posts shall be metal "studded tee" T-post with a minimum length of 66
inches. Metal posts shall be “studded tee” with .095 inch minimum wall thickness. Wire fabric reinforcement
for the silt fence geotextile shall be a minimum of 14 gauge, with a maximum mesh spacing of 6 inches.
Geotextile shall be attached to welded wire fabric with ties or nylon cable ties 12 inch O.C. at top, mid and
bottom wire. Welded wire fabric shall be attached to the post with a minimum three 12 gauge wire ties per
post. Vinyl or rubber safety caps shall be installed on all T-post.

(c) Temporary Berms. Temporary berms shall be constructed of compacted soil.

(d) Temporary Slope Drains. Temporary slope drains shall consist of fiber mats, plastic sheets, stone, concrete
or asphalt gutters, half round pipe, metal or plastic pipe, wood flume, flexible rubber or other materials
suitable to carry accumulated water down the slopes. Outlet protection riprap shall conform to section 506.
Erosion control geotextile shall be a minimum Class 2, conforming to subsection 712.08.

(e) Silt Berm. Silt berm shall consist of an ultraviolet (UV) stabilized high-density polyethylene, shall be triangular
in shape, and shall have the following dimensions:

Width
Height
Weight

Percent Open Area

6 - 11 inches
6 - 10 inches
0.3-1.4Ibs./sq. ft.
30 — 50%

Securing spikes shall be10 to12 inch x 0.375 inch diameter (minimum).

(f) Rock Check Dam. Rock Check dams shall be constructed of stone. Stone shall meet the requirements of

Section 506.

(g) Sediment Trap. In constructing an excavated Sediment Trap, excavated soil may be used to construct the
dam embankment, provided the soil meets the requirements of subsection 203.03. Outlet protection riprap
shall be the size specified in the Contract and shall conform to Section 506. Erosion control geotextile shall
be a minimum Class 1, conforming to subsection 712.08.

(h) Erosion log. Shall be one of the following types unless otherwise shown on the plans:
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(1) Erosion Log (Type 1) shall be curled aspen wood excelsior with a consistent width of fibers evenly

distributed throughout the log. The casing shall be seamless, photo-degradable tube netting and shall
have minimum dimensions as shown in Table 208-1, based on the diameter of the log called for on the
plans. The curled aspen wood excelsior shall be fungus free, resin free, and free of growth or
germination inhibiting substances.

(2) Erosion Log (Type 2) shall consist of a blend of 30-40 percent weed free compost and 60-70 percent

wood chips. The compost/wood blend material shall pass a 50 mm (2 inch) sieve with a minimum of 70
percent retained on the 9.5 mm (3/8 inch) sieve and comply to subsection 212.02 for the remaining

compost physical properties. The compost/wood chip blend may be pneumatically shot into a geotextile
cylindrical bag or be pre-manufactured. The geotextile bag shall consist of material with openings of 1/8

to 3/8 inches of HDPE or polypropylene mesh (knitted, not extruded), and contain the compost/wood
chip material while not limiting water infiltration.

of the log.
Table208-1
NOMINAL DIMENSIONS OF EROSION LOGS
Diameter Diameter Length (feet) Weight (minimum) Stake
Type 1 Type 2 (pounds/foot) Dimensions
(Inches) (Inches) (Inches)
Min. Max.
9 8 10 180 1.6 1.5 by 1.5 (nominal)
by 18
12 12 10 180 2.5 1.5 by 1.5(nominal)
by 24
20 18 10 100 4.0 2 by 2 (nominal)
by 30

Stakes to secure erosion logs shall consist of pinewood or hardwood.

(i)

()

(k)

Silt Dikes. Silt dikes shall be pre-manufactured triangular shaped urethane foam covered with a woven
geotextile fabric. The fabric aprons shall extend a minimum of two feet beyond each side of the triangle.

Each silt dike shall have the following dimensions:

Dimension Length

Center height 8 to 10 inches
Base 16 to 21 inches
Section length 310 7 feet
Section width including fabric extensions 5.6 feet

Staples shall be 6 gauge and at least 8 inches long.

Concrete Washout Structure. The Contractor shall construct a washout structure that will contain washout
from concrete placement and construction equipment cleaning operations. Embankment required for the

concrete washout structure may be excavated material, provided that this material meets the requirements of

Section 203 for embankment.

A pre-fabricated concrete washout structure shall only be used when specified in the Contract. It shall
consist of a watertight container designed to contain liquid and solid waste from concrete washout.

Vehicle Tracking Pad. Aggregate for the vehicle tracking pad shall be crushed natural aggregate with at least

two fractured faces that meets the following gradation requirements:
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@)
Sieve size Percent by weight
Passing Square Mesh Sieves
75 mm (3 inch) 100
50 mm (2 inch) 0-25
19.0 mm (% inch) 0-15

Recycled crushed concrete or asphalt shall not be used for vehicle tracking pads.
Erosion Control Geotextile shall be Class 2 and conform to the requirements of subsection 712.08.
Pre-fabricated vehicle tracking pads if specified in the Contract shall have the following properties.

Minimum overall dimensions of the modular systems shall be:

Width of pad 14 feet
along edge of
roadway

Length of pad 30 feet

Weight (min.) 8
(Ibs./sq. ft.)

Crush strength 400
(min.) (psi)

(m) Aggregate Bag. Aggregate bags shall consist of crushed stone or recycled rubber filled fabric with the
following properties:

Diameter (inches)| Weight (minimum)
(pounds per foot)

6-8 6
10 10
12 15

Rubber used in bags shall be clean, 95 percent free of metal and particulates.
Crushed stone contained in the aggregate bags shall conform to subsection 703.09, Table 703-7 for Class C.

The aggregate bag shall consist of a woven geotextile fabric with the following properties:

Property Requirement | Test Method

Grab Tensile Strength | 90 Ibs. min. |[ASTM D 4632
Trapezoid Tear Strength| 25 Ibs. min. |ASTM D 4533
Mullen Burst 300 psi ASTM D 3786
Ultraviolet Resistance 70% ASTM D 4355

(n) Storm Drain Inlet Protection. Storm drain inlet protection shall consist of aggregate filled fabric with the
following dimensions:
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Storm Drain Inlet

Protection Types

Protection
Properties

Type |

Type Il

3Type lll

Diameter 4in.

4in.

N/A

Minimum Section
Length

7 ft.

5 ft. 5 ft.

Apron Insert -

30 in. or sized to

grate

30 in or sized
to grate

Type | protection shall be used with Inlet Type R.
2Type Il protection shall be used with Combination Inlet. Option A or B
3Type Il protection Inlet Vane Grate only. Option A or B

The storm drain inlet protection (Type I, Il and Ill) shall consist of a woven geotextile fabric with the following

Property Test Method Unit Requirement
Grab tensile strength ASTM D 4632 Ibs. minimum 350X280
Mullen Burst Strength ASTM D 3786 Ibs. 600

Trapezoid Tear Strength |ASTM D 4533 Ibs. minimum 110X95
Percent Open Area COE-22125-86 % 28

Water Flow Rate ASTM D 4491 gg"]{;“'”'/ 250

Ultraviolet Resistance ASTM D 4355 % 70

Curb roll for storm drain inlet protection (Type | and Il) shall have an approximate weight of 7 to 10 pounds per
linear foot of device. The device shall be capable of conforming to the shape of the curb. Aggregate
contained in the storm drain inlet device shall consist of gravel or crushed stone conforming to Table 703-7 for

Class C.

Storm drain inlet protection (Type Ill) shall have insert containment (option A) or insert without storage

capacity (option B).

CONSTRUCTION REQUIREMENTS

208.03 Project Review, Schedule, and Transportation Erosion Control Supervisor. Prior to construction, an
on-site Environmental Pre-construction Conference shall be held. The conference shall be attended by:

(1) The Engineer,
(2) The Superintendent,
(3) The Contractor's SWMP Administrator

(4) Supervisors or Foremen of subcontractors working on the project,
(5) The Region Water Pollution Control Manager (RWPCM), and
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(6) CDOT personnel (e.g., CDOT Landscape Architect) who prepared or reviewed the Stormwater
Management Plan (SWMP).

At this conference, the attendees shall discuss the SWMP, CDPS-SCP, sensitive habitats on site, wetlands, other
vegetation to be protected, and the enforcement mechanisms for not meeting the requirements of this
specification.

Prior to beginning construction the Contractor shall evaluate the project site for storm water draining into or
through the site. When such drainage is identified, BMPs (i.e., Control Measures) shall be used if possible to
divert stormwater from running on-site and becoming contaminated with sediment or other pollutants. The
diversion may be accomplished with a temporary pipe or other conveyance to prevent water contamination or
contact with pollutants. Run-on water that cannot be diverted shall be treated as construction runoff and
adequate BMPs shall be employed.

The SWMP Administrator shall evaluate all non-stormwater coming onto the site, such as springs, seeps, and
landscape irrigation return flow. If such flow is identified, BMPs shall be used to protect off-site water from
becoming contaminated with sediment or other pollutants.

The SWMP Administrator shall review existing inlets and culverts to determine if inlet protection is needed due to
water flow patterns. Prior to beginning construction, inlets and culverts needing protection shall be protected and
the location of the implemented BMP added to the SWMP site map.

Prior to construction, the Contractor shall implement appropriate BMPs for protection of wetlands, sensitive
habitat and existing vegetation from ground disturbance and other pollutant sources, in accordance with the
approved project schedule as described in subsection 208.03(b).

When additional BMPs are required and approved by the Engineer, the Contractor shall implement the additional
BMPs and the SWMP Administrator shall record and describe them on the SWMP site map. The approved BMPs
will be measured and paid for in accordance with subsections 208.11 and 208.12.

(a) Project Review. The Contractor may submit modifications to the Contract’'s BMPs in a written proposal to the
Engineer. The written proposal shall include the following information:

(1) Reasons for changing the BMPs.

(2) Diagrams showing details and locations of all proposed changes.
(3) List of appropriate pay items indicating new and revised quantities.
(4) Schedules for accomplishing all erosion and sediment control work.
(5) Effects on permits or certifications caused by the proposed changes.

The Engineer will approve or reject the written proposal in writing within 5 working days after the submittal.
The Engineer may require additional control measures prior to approving the proposed modifications.
Additional modifications and additional BMPs will be paid for at the Contract Unit Price for the specific items
involved. If no items exist, they will be paid for as extra work in accordance with subsection 109.04.

(b) Erosion and Sediment Control Activities. The erosion and sediment control activities shall be included in the
weekly meeting update. The project schedule shall specifically indicate the sequence of clearing and
grubbing, earthwork operations, and construction of temporary and permanent erosion control features and
stabilization. Project schedule shall include erosion and sediment control work for haul roads, borrow pits,
storage and asphalt or concrete batch sites, and all areas within the project limits. If during construction the
Contractor proposes changes which would affect the Contract's BMPs, the Contractor shall propose revised
BMPs to the Engineer for approval in writing. If necessary, the SWMP Administrator shall update proposed
sequencing of major activities in the SWMP. Revisions shall not be implemented until the proposed measures
have been approved in writing by the Engineer.

(c) Erosion Control Management (ECM). Erosion Control Management for this project shall consist of Erosion
Control Inspection and the Administration of the Stormwater Management Plan (SWMP). All ECM staff shall
have working knowledge and experience in construction, and shall have successfully completed the
Transportation Erosion Control Supervisory Certificate Training (TECS) as provided by the Department. The
Superintendent will not be permitted to serve in an ECM role. The Erosion Control Inspector and the
Stormwater Administrator may be the same person in projects involving less than 40 acres of disturbed area.
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Stormwater Management Plan (SWMP) Administration. The SWMP Plan shall be maintained by a SWMP
Administrator. The SWMP Administrator shall have completed the TECS certification training as provided
by the Department. In the case of a project requiring only one TECS, the SWMP Administrator may also

be
on

the Erosion Control Inspector for the project. The name of the SWMP Administrator shall be recorded
SWMP Plan Section 3. B. The SWMP Administrator shall have full responsibility to maintain and

update the SWMP Plan and identify to the Superintendent critical action items needed to conform to the
CDPS-SCP as follows:

(1)

)

®)

(4)

®)

(6)

(7)

(8)

Complete the SWMP Notebook as described in subsection 208.03 (d).
Participate in the Environmental Pre-construction Conference
Attend weekly meetings

Attend all Headquarter and Region water quality control inspections. The Contractor and the
Contractor's SWMP Administrator will be notified a minimum of five days in advance of each
inspection by the CDOT region or headquarter water quality staff.

Coordinate with the Superintendent to implement necessary actions to reduce anticipated or
presently existing water quality or erosion problems resulting from construction activities.

Coordinate with the Superintendent to ensure that all labor, material, and equipment needed to install,
maintain, and remove BMPs are available as needed.

During construction, update and record the following items on the SWMP site map as changes occur:

(i) Limits of Construction (LOC).
(ii) Areas of disturbance (AD)
(i) Limits of Disturbance (LDA)
(iv) Limits of cut and fill.
(v) Areas used for storage of construction materials, equipment, soils, or wastes.
(vi) Location of any dedicated asphalt or concrete batch plants.
(vii) Location of construction offices and staging areas.
(viii) Location of work access routes during construction.
(ix) Location of borrow and waste.
(x) Location of temporary, interim and permanent stabilization.
(xi) Location of outfall(s)
(xii) Arrows showing direction of surface flow
(xiii)  Structural and non-structural BMPs
(xiv) LDA and LOC lines as defined in subsection 107.25

Amend the SWMP whenever there are: additions, deletions, or changes to BMPs. SWMP revisions
shall be recorded immediately. Items shall be dated and initialed by the SWMP Administrator.
Specifically, amendments shall include the following:

(i) Achange in design, construction, operation, or maintenance of the site which would require the
implementation of new or revised BMPs; or
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(i) Changes when the SWMP proves to be ineffective in achieving the general objectives of
controlling pollutants in stormwater discharges associated with construction activity.

(iii) Changes when BMPs are no longer necessary and are removed.

(9) Complete vegetative survey transects when required in accordance with CDOT Erosion Control and
Stormwater Quality Guide.

(10) Start a new site map before the current one becomes illegible. All site maps shall remain in the
SWMP notebook.

(11) Document all inspection and maintenance activities. The SWMP and documentation shall be kept on
the project site.

(12) When adding or revising BMPs on the SWMP, add a narrative explaining what, when, where, why,
and how the BMP is being used, and add a detail to the SWMP notebook.

(i) How to install and inspect the BMP
(ii) Where to install the BMP
(i) When to maintain the BMP

(13)If using existing topography, vegetation, etc. as a BMP, label it as such on the SWMP site map; add a
narrative as to when, where, why, and how the BMP is being used.

(14)Indicate BMPS in use or not in use by recording on Standard Plans M-208-1, M-216-1, and M-615-1
in the SWMP notebook

(15)Record on the SWMP, the approved Method Statement for Containing Pollutant Byproducts.

(16)Update the potential pollutants list in the SWMP notebook and Spill Response Plan throughout
construction.

Erosion Control Inspection.

Erosion control inspection shall be performed by TECS certified staff assigned as Erosion Control
Inspector (ECI) to the project. One ECI is required for every 40 acres of total disturbed area which is
currently receiving temporary and interim stabilization measures as defined in subsection 208.04 (e). An
ECI shall not be responsible for more than 40 acres in the project. Accepted permanent stabilization
methods as defined in subsection 208.04 (e) will not be included in the 40 acres.

ECI duties shall be as follows:
(1) Coordinate with the SWMP Administrator on reporting the results of inspections
(2) Review the construction site for compliance with the Stormwater Construction Permit.

(3) Inspect with the Superintendent and the Engineer (or their designated representatives) the
stormwater management system at least every seven calendar days. Post storm event inspections
shall be conducted within 24 hours after the end of any precipitation or snow melt event that may
cause surface erosion. If no construction activities will occur following a storm event, post-storm
event inspections shall be conducted prior to commencing construction activities, but no later than 72
hours following the storm event. The occurrence of delay in inspections shall be documented in the
inspection report. Form 1176 shall be used for all 7 day inspections and inspections following storm
events. The Contractor shall notify the Erosion control inspector when a storm event occurs. Failure
to perform inspections on time will result in liquidated damages in accordance with subsection
208.09.
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Inspections are not required at sites when construction activities are temporarily halted, when snow
cover exists over the entire site and melting conditions do not pose a risk of surface erosion. This
exception shall be applicable only during the period where melting conditions do not exist, and applies
to the routine 7 day, Headquarters and Region inspections, as well as the post-storm event
inspections. The following information shall be documented on Form 1176 for use of this exclusion:
dates when snow cover occurred, date when construction activities ceased, and date melting
conditions began.

The order of precedence for required inspections shall be as follows:

(i) Headquarter water quality inspections
(i) Region water quality inspections

(iii) Post-storm event inspections

(iv) 7 day inspections

When one of the listed inspections is performed, the inspections listed below it need not be
performed on that day if the required CDOT and Contractor personnel participated in the inspection.

For example: A 7 day inspection is not required on the same day a headquarters or Region
inspection is conducted. A sheet shall be placed in the inspections area of the SWMP Notebook to
refer to the date inspection performed.

(4) Follow all other agency Stormwater requirements and inspections unless a waiver or other agreement
has been made.

(5) The ECI shall immediately report to the Contractor’s Superintendent and the SWMP Administrator the
following instances of noncompliance:

(i) Noncompliance which may endanger health or the environment.

(i) Spills or discharge of hazardous substance or oil which may cause pollution of waters of the
State.

(iii) Discharge of stormwater which may cause an exceedance of a water quality standard.
(iv) Upset conditions that occur on site.
(6) Spills, leaks, or overflows that result in the discharge of pollutants shall be documented on the Form

1176 by the ECI. The ECI shall record the time and date, weather conditions, reasons for spill, and
how it was remediated.

(d) Documentation Available on the Project. The following Contract documents and references will be made
available for reference at the CDOT field office during construction:

1.

SWMP Notebook. The Engineer will provide a SWMP Notebook at the Preconstruction Conference,
which is and shall remain the property of CDOT. CDOT will initially provide the documentation for the first
four items when available. The Contractor shall provide the contents required for items (5) through (18).
The notebook shall be stored in the CDOT field office or at another on-site location approved by the
Engineer. The SWMP Administrator shall modify and update the notebook as needed to reflect actual site
conditions, prior to or as soon as practicable but in no case more than 72 hours after the change. The
following Contract documents and reports shall be kept, maintained, and updated in the notebook under
the appropriate items by the SWMP Administrator:
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(1) SWMP Plan Sheets - Notes, tabulation, sequence of major activities, area of disturbance, existing soil
data, existing vegetation percent cover, potential pollutant sources, receiving water, non-stormwater
discharges and environmental impacts.

(2) Site Map and Plan Title Sheet - Construction site boundaries, ground surface disturbance, limits of
cut and fill, flow arrows, structural BMPs, non-structural BMPs, Springs, Streams, Wetlands and
surface water. Also included on the sheets is the protection of trees, shrubs and cultural resources.

(3) Specifications - Standard and Project special provisions related to Stormwater and Erosion Control.
(4) Standard Plans M-208-1, M-216-1 and M-615-1

(5) BMP Details not in Standard Plan M-208-1 - Non-standard details.

(6) Weekly meeting sign in sheet.

(7) Calendar of Inspections -Calendar of inspections marking when all inspections take place.

(8) Form 1176 — Weekly meeting notes and inspection report

(9) Region and Headquarter Water Quality Reports and Form 105(s) relating to Water Quality.

(10) Description of Inspection and Maintenance Methods - Description of inspection and maintenance
methods implemented at the site to maintain all BMPs identified in the SWMP and Items not
addressed in the design

(11) Spill Response Plan - Reports of reportable spills submitted to CDPHE

(12) List and Evaluation of Potential Pollutants - List of potential pollutants as described in subsection
107.25 and approved Method Statement for Containing Pollutant Byproducts.

(13) Other Correspondence e.g., agreements with other MS4s, approved deferral request, CDPHE audit
documentation, Water Quality Permit Transfer to Maintenance Punch List and other miscellaneous
documentation.

(14) TECS Certifications of the SWMP Administrator and all ECIs, keep current through the life of the
project.

(15) Environmental Pre-construction Conference — Conference agenda with a certification of
understanding of the terms and conditions of the CDPS-SCP and SWMP. The certification shall be
signed by all attendees. A certification shall also be signed by all attendees of meetings held for new
subcontractors beginning work on the project that could adversely affect water quality after the
Environmental Pre-construction Conference has been held.

(16) All Project Environmental Permits - All project environmental permits and associated applications and
certifications, including, CDPS-SCP, Senate Bill 40, USACE 404,temporary stream crossings,
dewatering, biological opinions and all other permits applicable to the project, including any separate
CDPS-SCP obtained by the Contractor for staging area on private property, asphalt or concrete plant,
etc.

(17) Photographs Documenting Existing Vegetation — Project photographs shall be time stamped on paper
with a maximum of four colored images per 8 2 inch by 11 inch sheet and/or a digital copy of all
photographs on CD-ROM/Flash Drive in (JPG format), documenting existing vegetation prior to
construction commencing. On the bottom of each photograph shall be a description using Station
Number or Mile Post of where the photograph was taken.
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(18) Permanent Water Quality Plan Sheets - Plan sheets and specifications for permanent water quality
structures, riprap.

The Engineer will incorporate the documents and reports available at the time of award. The Contractor shall
provide and insert all other documents and reports as they become available during construction.

The SWMP Administrator shall finalize the SWMP for CDOT Maintenance use upon completion of the project.
SWMP completeness shall be approved by the Engineer, corrections to the SWMP shall be at the
Contractor’s expense. The following Reference materials shall be used:

(1) CDOT Erosion Control and Stormwater Quality Guide.
(2) CDOT Erosion Control and Stormwater Quality Field Guide.

(e) Weekly Meetings. The Engineer, Superintendent and the SWMP Administrator shall conduct a weekly
meeting with supervisors involved in construction activities that could adversely affect water quality. The
meeting shall follow an agenda prepared by the Engineer or a designated representative, and have a sign in
sheet on which the names of all attendees shall be recorded. The SWMP Administrator shall take notes of
water quality comments and action items at each weekly meeting, and place the agenda and sign in sheet in
the SWMP notebook. At this meeting the following shall be discussed and documented on Form 1176:

(1) Requirements of the SWMP.
) Problems that may have arisen in implementing the site specific SWMP or maintaining BMPs.
) Unresolved issues from inspections and concerns from last inspection

(4) BMPS that are to be installed, removed, modified, or maintained.
)

Planned activities that will effect stormwater in order to proactively phase BMPs.
(6) Recalcitrant inspection findings

All subcontractors who were not in attendance at the Environment Pre-construction conference shall be
briefed on the project by the Engineer, Superintendent, and the SWMP Administrator prior to start of work.
The SWMP Administrator shall record the names of these subcontractors as an addendum to the list of
attendees, and added the SWMP Notebook.

208.04 Best Management Practices (BMPs) for Stormwater.

The SWMP Administrator shall modify the SWMP to clearly describe and locate all BMPs implemented at the site
to control potential sediment discharges.

Vehicle tracking control shall be used at all vehicle and equipment exit points from the site to prevent sediment

exiting the Limits of Construction (LOC) of the project site. Access shall be provided only at locations approved
by the Engineer. The SWMP Administrator shall record vehicle tracking control pad locations on the SWMP site
map.

New inlets and culverts shall be protected during their construction. Appropriate protection of each culvert and
inlet shall be installed immediately. When riprap is called for at the outlet of a culvert, it shall be installed within 24
hours of completion of each pipe. The Contractor shall remove sediment, millings, debris, and other pollutants
from within the newly constructed drainage system in accordance with the CDPS-SCP, prior to use, at the
Contractor’s expense. All removed sediment shall be disposed of outside the project limits in accordance with all
applicable regulations.

Concrete products wasted on the ground during construction shall include, but shall not be limited to: excess
concrete removed from forms, spills, slop, and all other unused concrete are potential pollutants that shall be
contained or protected by an approved BMP at a pre-approved containment area. The concrete shall be picked
up and recycled in accordance with 6 CCR 1007-2 (CDPHE Regulations Pertaining to Solid Waste Sites and
Facilities) at regular intervals, as directed. The uses of recycled concrete from approved recycling facilities shall
be in accordance with Section 203.
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Unforeseen Conditions. The Contractor shall design and implement erosion and sediment BMPs for
correcting conditions unforeseen during the design of the project, or for emergency situations, that develop
during construction. The Department’s "Erosion Control and Stormwater Quality Guide" shall be used as a
reference document for the purpose of designing erosion and sediment BMPs. Measures and methods
proposed by the Contractor shall be reviewed and approved in writing by the Engineer prior to installation.

Other Agencies. If CDPHE, US Army Corps of Engineers (USACE), or the Environmental Protection Agency
(EPA) reviews the project site and requires additional measures to prevent and control erosion, sediment, or
pollutants, the Contractor shall cease and desist activities resulting in pollutant discharge and immediately
implement these measures. [f the work may negatively affect another MS4, the Contractor shall cease and
desist activities resulting in the discharge and shall implement appropriate measures to protect the
neighboring MS4, including installing additional measures. . Implementation of these additional measures will
be paid for at contract unit price.

Work Outside the Right of Way. Disturbed areas, including staging areas, which are outside CDOT ROW and
outside easements acquired by CDOT for construction, are the responsibility of the Contractor. These areas
may be subject to a separate CDPS-SCP or other permits. The Contractor shall acquire these permits and
submit copies to the Engineer prior to any disturbance. These permits, shall be acquired and all erosion and
sediment control work performed at the Contractor's expense. These areas are subject to inspections by
CDOT or any other agency, as agreed upon in writing.

Construction Implementation. The Contractor shall incorporate BMPs into the project as outlined in the
accepted schedule.

Stabilization. Once earthwork has started, the Contractor shall continue erosion BMPs until permanent
stabilization of the area has been completed and accepted. Clearing, grubbing and slope stabilization
measures shall be performed regularly to ensure final stabilization.  Failure to properly maintain erosion
control and stabilization methods, either through improper phasing or sequencing will require the Contractor
to repair or replace sections of earthwork at his expense. The Contractor shall schedule and implement the
following stabilization measures during the course of the project:

(1) Temporary Stabilization. At the end of each day, the Contractor shall stabilize disturbed areas by surface
roughening, vertical tracking, or a combination thereof. Disturbed areas are locations where actions have
been taken to alter the existing vegetation and/or underlying soil of a site, such as clearing, grading, road
bed preparation, soil compaction, and movement and stockpiling of top soils. Other stabilization
measures may be implemented, as approved. The maximum area of temporary stabilization shall not
exceed 20 acres.

(2) Interim Stabilization. Stockpiles and disturbed areas as soon as known with reasonable certainty that
work will be temporarily halted for 14 days or more shall be stabilized using one or more of the specified
following methods:

(i) Application of 1.5 tons of mechanically crimped certified weed free hay or straw in combination with
an approved organic mulch tackifier.

(ii) Placement of bonded fiber matrix in accordance with Section 213.

(iii) Placement of mulching (hydraulic) wood cellulose fiber mulch with tackifier, in accordance with
Section 213.

(iv) Application of spray-on mulch blanket in accordance with Section 213. Magnesium Chloride,
Potassium Chloride and Sodium Chloride, or other salt products, will not be permitted as a
stabilization method.

Protection of the interim stabilization method is required. Reapplication may be required as approved.
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(3) Summer and Winter Stabilization. Summer and winter stabilization is defined as months when seeding
will not be permitted. As soon as the Contractor knows shutdown is to occur, interim stabilization shall be
applied to the disturbed area. Protection of the interim stabilization method is required. Reapplication of
interim stabilization may be required as directed.

(4) Permanent Stabilization. Permanent stabilization is defined as the covering of disturbed areas with
seeding, mulching with tackifier, soil retention coverings, and such non-erodible methods such riprap,
road shouldering, etc., or a combination thereof as required by the Contract. Other permanent
stabilization techniques may be proposed by the Contractor, in writing, and shall be used when approved
in writing by the Engineer. Permanent stabilization shall begin within 48 hours after topsoil placement, soil
conditioning, or combination thereof starts and shall be pursued to completion.

(5) Final Stabilization. Final stabilization is defined as when all ground disturbing activities at the site have
been completed, and uniform vegetative cover has been established with an individual plant density of at
least 70 percent of pre-disturbance levels, or equivalent permanent physical erosion reduction methods
have been employed.

Maintenance. Erosion and sediment control practices and other protective measures identified in the SWMP
as BMPs for stormwater pollution prevention shall be maintained in effective operating condition until the
CDPS-SCP has been transferred to CDOT. BMPs shall be continuously maintained in accordance with good
engineering, hydrologic and pollution control practices, including removal of collected sediment when silt
depth is 50 percent or more of the height of the erosion control device. When possible, the Contractor shall
use equipment with an operator rather than labor alone to remove the sediment.

Maintenance of erosion and sediment control devices shall include replacement of such devices upon the end
of their useful service life as recommended by the Contractor and approved by the Engineer. Maintenance of
rock check dams and vehicle tracking pads shall be limited to removal and disposal of sediment or addition of
aggregate. Damages resulting from failure to maintain BMPs shall be paid at the contactors expense.

Complete site assessment shall be performed as part of comprehensive inspection and maintenance
procedures, to assess the adequacy of BMPs at the site and the necessity of changes to those BMPs to
ensure continued effective performance. Where site assessment results in the determination that new or
replacement BMPs are necessary, the BMPs shall be installed to ensure continuous effectiveness. When
identified, BMPs shall be maintained, added, modified or replaced as soon as possible, immediately in most
cases.

Approved new or replaced BMPs will be measured and paid for in accordance with subsections 208.11 and
208.12. Devices damaged due to the Contractor's negligence shall be replaced at Contractor’s expense.

From the time seeding and mulching work begins until the date the Contract work is accepted, the Contractor
shall maintain all seeded areas. Damage to seeded areas or to mulch materials shall be immediately
restored. Damage to seeded areas or to mulch materials due to Contractor negligence shall be immediately
restored at the Contractor's expense. Restoration of other damaged areas will be measured and paid for
under the appropriate bid item.

Temporary BMPs may be removed upon completion of the project, as determined by the Water Quality Partial
Acceptance walk-through. If removed, the area in which these BMPs were constructed shall be returned to a
condition similar to that which existed prior to its disturbance. Removed BMPs shall become the property of
the Contractor.

If a project delay occurs, the Contractor shall be responsible to continue erosion and sediment control
operations beyond the original contract time.

Sediment removed during maintenance of BMPs and material from street sweeping may be used in or on
embankment, provided it meets conditions of Section 203 and is distributed evenly across the embankment.
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Whenever sediment collects on the paved surface, the surface shall be cleaned. Street washing will not be
allowed. Storm drain inlet protection shall be in place prior to shoveling, sweeping, or vacuuming. Sweeping
shall be completed with a pickup broom or equipment capable of collecting sediment. Sweeping with a kick
broom will not be allowed.

Material from pavement saw cutting operations shall be cleaned from the roadway surface during operations
using a vacuum. A BMP, such as a berm, shall be placed to contain slurry from joint flushing operations until
the residue can be removed from the soil surface. Aggregate bags, erosion logs or other permeable BMPs
shall not be used. Residue shall not flow into driving lanes. It shall be removed and disposed of in accordance
with subsection 107.25(b) 13.  Material containment and removal will not be paid for separately, but shall be
included in the work.

208.05 Construction of BMPs. BMPs shall be constructed in accordance with Standard Plans M-208-1, M-216-
1 and with the following.

(a) Seeding, Mulching, Sodding, Soil Retention Blanket. Seeding, mulching, sodding, and soil retention blanket
shall be performed in accordance with Sections 212, 213, and 216.

(b) Erosion Bales. The bales shall be anchored securely to the ground with wood stakes.

(c) Silt Fence. Silt fence shall be installed in locations specified in the Contract prior to any grubbing or grading
activity.

(d) Temporary Berms. Berms shall be constructed to the dimensions shown in the Contract, and sufficiently
compacted to prevent erosion or failure. If the berm erodes or fails, it shall be immediately repaired or
replaced at the Contractor's expense.

(e) Temporary Diversion. Diversions shall be constructed to the dimensions shown in the Contract, and graded
to drain to a designated outlet. The berm shall be sufficiently compacted to prevent erosion or failure. If the
diversion erodes or fails, it shall be immediately repaired or replaced at the Contractor's expense.

(f) Temporary Slope Drains. Temporary slope drains shall be installed prior to installation of permanent facilities
or growth of adequate ground cover on the slopes. All temporary slope drains shall be securely anchored to
the slope. The inlets and outlets of temporary slope drains shall be protected to prevent erosion.

(g) Silt Berm. Prior to installation of silt berms, the Contractor shall prepare the surface of the areas in which the
berms are to be installed such that are they free of materials greater than 2 inches in diameter and are
suitably smooth for the installation of the silt berms, as approved. Silt berms shall be secured with spikes.
The Contractor shall install the silt berm in a manner that will prevent water from going around or under the
silt berm. Silt berms shall be installed on top of soil retention blanket.

(h) Rock Check Dam. Rock shall be installed at locations shown on the plans. Rock check dams shall conform to
the dimensions shown on the plans.

(i) Riprap Outlet Protection. Geotextile used shall be protected from cutting or tearing. Overlaps between two
pieces of geotextile shall be 1 foot minimum. Riprap size shall be as shown on the plans.

(j) Storm Drain Inlet Protection. Prior to installation, the Contractor shall sweep the surface of the area in which
the storm drain inlet protection devices are to be installed such that the pavement is free of sediment and
debris. The ends of the inlet protection Type 1 and Type 2 shall extend a minimum of 1 foot past each end of
the inlet.

The Contractor shall remove all accumulated sediment and debris from the surface surrounding all storm
drain inlet protection devices after each rain event or as directed. The Contractor shall remove accumulated
sediment from Type Il and Il containment area when it is more than a maximum one third full of sediment, or
as directed.
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The Contractor shall protect storm drain facilities adjacent to locations where pavement cutting operations
involving wheel cutting, saw cutting, sand blasting, or abrasive water jet blasting are to take place.

Sediment Trap. Sediment traps shall be installed to collect sediment laden water and to minimize the
potential of pollutants leaving the project site. Locations shall be as shown on the plans or as directed.

Sediment traps shall be constructed prior to disturbance of upslope areas and shall be placed in locations
where runoff from disturbed area can be diverted into the trap.

The area under the embankment shall be cleared, grubbed and stripped of any vegetation and roots.

Fill material for the embankment shall be free of roots or other vegetation, organic material, large stones, and
other objectionable material.

Sediment shall be removed from the trap when it has accumulated to one half of the wet storage depth of the
trap and shall be disposed of in accordance with subsection 208.04(f).

Erosion Logs. Erosion logs shall be embedded 2 inches into the soil. Stakes shall be embedded to a minimum
depth of 12 inches. At the discretion of the Engineer, a shallower depth may be permitted if rock is
encountered.

The Contractor shall maintain the erosion logs during construction to prevent sediment from passing over or
under the logs.

(m) Silt Dikes. Prior to installation of silt dikes, the Contractor shall prepare the surface of the areas in which the

(n)

silt dikes are to be installed such that they are free of materials greater than two inches in diameter and are
suitably smooth for the installation of the silt dikes, as approved by the Engineer.

Concrete Washout Structure. The concrete washout structure shall meet or exceed the dimensions shown on
the plans or be used in accordance with manufacturer’s recommendations. Work on this structure shall not
begin until written acceptance is provided by the Engineer.

Concrete washout structure shall conform to standard plan M-208-1 and shall meet the following
requirements:

(1) Structure shall contain all washout water.
(2) Stormwater shall not carry wastes from washout and disposal locations.

(3) The site shall be located a minimum of 50 horizontal feet from State waters and shall meet all
requirements for containment and disposal as defined in subsection 107.25.

(4) The site shall be signed as “Concrete Washout”.
(5) The site shall be accessible to appropriate vehicles.

(6) Freeboard capacity shall be included into structure design to reasonably ensure the structure will not
overtop during or because of a precipitation events.

(7) The Contractor shall prevent tracking of washout material out of the washout structure.
(8) Solvents, flocculents, and acid shall not be added to wash water.

(9) The structure shall be surrounded on three sides by a compacted berm.
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(10) The structure shall be fenced with orange plastic construction fencing to provide a barrier to construction

equipment and to aid in identification of the concrete washout area.

(11) Concrete waste, liquid and solid, shall not exceed 2/3 the storage capacity of the washout structure.

Pre-fabricated concrete washout structures shall meet the following requirements:

(1)
()

®)
(4)

®)
(6)
(7)

(8)

©)

Structure shall contain all washout water.

Structure shall be located 50 horizontal feet away from State waters, and shall be confined so that no
potential pollutants will enter State waters and other sensitive areas are as defined in the Contract.
Locations shall be as approved by the Engineer. The site shall be delineated with orange plastic fence or
other means and signed as “Concrete Washout”.

The site shall be accessible to appropriate vehicles.

Freeboard capacity shall be included into structure design to reasonably ensure the structure will not
overtop during or because of a precipitation event.

Solvents, flocculants, and acid shall not be added to wash water.

Concrete waste, liquid and solid, shall not exceed 2/3 the storage capacity of the washout structure.
Prefabricated structures cannot be moved when they contain liquid, unless otherwise approved.

The concrete washout structure shall be completed and ready for use prior to concrete placement
operations.

Washout areas shall be checked and maintained as required. On site permanent disposal of concrete
washout waste is not allowed.

All liquid and solid wastes, including contaminated sediment and soils generated from concrete washout
shall be hauled away from the site and disposed of properly at the Contractor's expense.

(o) Vehicle Tracking Pad (VTP). Vehicle tracking pads shall be constructed to the minimum dimensions shown in
the Contract, unless otherwise directed by the Engineer. Construction of approved vehicle tracking pads shall
be completed before any disturbance of the area.

(p)

The Contractor shall maintain each vehicle tracking pad during the entire time that it is in use for the project.
The vehicle tracking pad shall be removed at the completion of the project unless otherwise directed by the
Engineer. Additional aggregate may be required for maintenance and will be paid for under Pay Item,
Maintenance Aggregate (Vehicle Tracking Pad).

Detention Pond. Permanent detention ponds shown on the construction plans may be used as temporary
BMPs if all the following conditions are met:

(1) The pond is designated as a construction BMP in the SWMP.

(2) The pond outfall and outlet are designed and implemented for use as a BMP during construction in

accordance with good engineering, hydrologic, and pollution control practices. The stormwater
discharges from the outfall shall not cause degradation or pollution of State waters, and shall have
BMPs, as appropriate.

(3) All silt shall be removed and the pond returned to the design grade and contour prior to project

acceptance



September 22, 2016
17
REVISION OF SECTION 208
EROSION CONTROL

(q) Aggregate Bag. Aggregate bags shall be placed on a stable surface, consisting of pavement, grass or gravel.

(r)

(s)

Aggregate bags shall be placed to conform to the surface without gaps. Discharge water shall not cause
erosion.

Surface Roughening. Surface roughening creates horizontal grooves along the contour of the slope.
Roughening may be accomplished by furrowing, scarifying, ripping or disking the soil surface to create a 2 to
4 inch minimum variation in soil surface. Surface roughening will not be paid for separately, but shall be
included in the work.

Vertical Tracking. Vertical tracking involves driving a tracked vehicle up and down the soil surface and
creating horizontal grooves and ridges along the contour of the slope. Sandy soils or soils that are primarily
rock need not be tracked. Vertical tracking will not be paid for separately, but shall be included in the work.

208.06 Materials Handling and Spill Prevention. The SWMP Administrator shall clearly describe and record on
the SWMP, all practices implemented at the site to minimize impacts from procedures or significant material that
could contribute pollutants to runoff. Areas or procedures where potential spills can occur shall have a Spill
Response Plan in place as specified in subsections 107.25(b) 6 or 208.06(c). Construction equipment, fuels,
lubricants, and other petroleum distillates shall not be stored or stockpiled within 50 horizontal feet of any State
waters or more if the Contractor determines necessary. Equipment fueling and servicing shall occur only within
approved designated areas.

(@)

(b)

Bulk Storage Structures. Bulk storage structures for petroleum products and other chemicals shall have
impervious secondary containment or equivalent adequate protection so as to contain all spills and prevent
any spilled material from entering State waters. Secondary containment shall be capable of containing the
combined volume of all the storage containers plus at least 10 percent freeboard. For secondary
containment that is used and may result in accumulation of stormwater within the containment, a plan shall
be implemented to properly manage and dispose of all accumulated stormwater which is deemed to be
contaminated (e.g., has an unusual odor or sheen).

Lubricant Leaks. The Contractor shall inspect equipment, vehicles, and repair areas daily to ensure
petroleum, oils, and lubricants (POL) are not leaking onto the soil or pavement. Absorbent material or
containers approved by the Engineer shall be used to prevent leaking POL from reaching the soil or
pavement. The Contractor shall have onsite approved absorbent material or containers of sufficient
capacity to contain any POL leak that can reasonably be foreseen. The Contractor shall inform all Spill
Response Coordinators in accordance with the Spill Response Plan if unforeseen leakage is encountered.
All materials resulting from POL leakage control and cleanup shall become the property of the Contractor
and shall be removed from the site. Control, cleanup, and removal of by-products resulting from POL leaks
shall be performed at the Contractor's expense.

Spill Response Plan. A spill Response Plan shall be developed and implemented to establish operating
procedures for handling potential pollutants and preventing spills.

The Response Plan shall contain the following information:

(1) Identification and contact information of each Spill Response Coordinator

(2) Locations of areas on project site where equipment fueling and servicing operations are permitted.
(3) Location of cleanup kits.

(4) Quantities of chemicals and locations stored on site.

(5) Label system for chemicals and Safety Data Sheets (SDS) for products.

(6) Clean up procedures to be implemented in the event of a spill that does not enter State waters or
ground water.
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(7) Procedures for spills of any size that enter surface waters or ground water, or have the potential to do
so. CDOT’s Erosion Control and Stormwater Quality Guide contains Spill notification contacts and
phone numbers required in the Spill Response Plan.

(8) A summary of the employee training provided.

Information in items (1) through (8) shall be updated in the SWMP Notebook when they change.

208.07 Stockpile Management. Material stockpiles shall be located 50 horizontal feet away from State waters,
and shall be confined so that no potential pollutants will enter State waters and other sensitive areas as defined in
the Contract. Locations shall be approved by the Engineer.

Erodible stockpiles (including topsoil) shall be contained with acceptable BMPs at the toe (or within 20 feet of the
toe) throughout construction. BMPs shall be approved by the Engineer. The SWMP Administrator shall describe,
detail, and record the sediment control devices on the SWMP.

208.08 Limits of Disturbance. The Contractor shall limit construction activities to those areas within the limits of
disturbance shown on the plans and cross-sections. Construction activities, in addition to the Contract work, shall
include the on-site parking of vehicles or equipment, on-site staging, on-site batch plants, haul roads or work
access, and all other action which would disturb existing soil conditions. Staging areas within the LDA shall be as
approved by the Engineer. Construction activities beyond the limits of disturbance due to Contractor negligence
shall be restored to the original condition by the Contractor at the Contractor’s expense. The SWMP
Administrator shall tabulate additional disturbances not identified in the CDPS_SCP application and indicate
changes to locations and quantities on the SWMP. The Contractor shall report the changes and additional
disturbances to the Engineer, Water Quality Control Division of CDPHE and all other involved agencies.

The Contractor shall pursue and stabilize all disturbances to completion.

208.09 Failure to Perform Erosion Control. Failure to implement the Stormwater Management Plan is a
violation of the CDPS — SCP and CDOT specifications. CDOT is obligated to implement enforcement
mechanisms in accordance with CDOT’s MS4 Permit COS000005 for Stormwater Management and erosion
control Best Management Practices. Penalties may be assessed to the Contractor by the appropriate agencies.
Penalties will be assessed by the Department as liquidated damages for failure to meet the Permit. All fines
assessed to the Department for the Contractor’s failure to implement the SWMP will be deducted from moneys
due the Contractor in accordance with subsection 107.25(c) 2.

The Contractor will be subject to liquidated damages for incidents of failure to perform erosion control as required
by the Contract. Liquidated damages will be applied for failure to comply with the CDPS-SCP and these
specifications, including the following:

(1) Failure to include erosion control in the project schedule or failure to include erosion control in each
schedule update as specified in subsection 208.03(b).

(2) Failure of the Contractor to perform the inspections required by subsection 208.03(c) 2.

(3) Failure of the Contractor to implement necessary actions required by the Engineer as required by
subsection 208.03(c).

(4) Failure to amend the SWMP and implement BMPs as required by subsection 208.04.
(5) Failure to keep documentation and records current.

(6) Failure to construct or implement erosion control or spill containment measures required by the Contract, or
failure to construct or implement them in accordance with the Contractor’s approved schedule as required
by subsection 208.06(c).

(7) Failure to limit temporary stabilization to 20 or fewer acres as required by subsection 208.04 (e).
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(8) Failure to replace or perform maintenance on an erosion control feature after notice from the Engineer or
from a water quality inspection as required by subsection 208.04(f).

(9) Failure to remove and dispose of sediment from BMPs as required.

(10) Failure to install and properly utilize a concrete washout structure for containing washout from concrete
placement operations.

(11) Failure to perform stabilization as required by subsection 208.04 (e).

(12) Failure of the Superintendent or designated representative to attend inspections as required by subsection
208.03(c) and record findings in the appropriate form.

(13) Failure to prevent discharges not composed entirely of stormwater from leaving the Construction Site.

(14) Failure to provide the survey of Permanent Water Quality BMPs when required on the project in accordance
with 208.10.

The Engineer will immediately notify the Contractor of each incident of failure to perform erosion control in
accordance with the CDPS-SCP and these specifications, including items (1) through (14) above by issuing the
Form 105. Correction shall be made as soon as possible but no later than 48 hours from the date of notification
to correct the failure. The Contractor will be charged liquidated damages in the amount of $970 for each day after
the 48 hour period has expired, that one or more of the incidents of failure to perform the requirements for each
Form 105 remains uncorrected. Liquidated damages will begin at Midnight of the date the 48 hours has expired.

This deduction will not be considered a penalty, but will be considered liquidated damages based on estimated
additional construction engineering costs. The liquidated damages will accumulate, for each cumulative day that
one or more of the incidents remain uncorrected. The number of days for which liquidated damages are assessed
will be cumulative for the duration of the project; that is: the damages for a particular day will be added to the total
number of days for which liquidated damages are accumulated on the project. The liquidated damages will be
deducted from any monies due the Contractor.

If all other failures are not corrected within 48 hours after liquidated damages have begun to be assessed, the
Engineer will issue a Stop Work Order in accordance with subsection 105.01. Work shall not resume until the
Engineer has approved a written corrective action plan submitted by the Contractor that includes measures to
prevent future violations and a schedule for implementation.

If the Contractor requires more than 96 hours to perform the corrective work from the date on the Form 105, the
Contractor shall submit a request for deferment. The deferment request shall be in writing and shall include the
specific failure, temporary measures until final correction is made, the methodology which will be employed to
make the correction and interim milestones to completing the work. The Region Water Pollution Control Manager
(RWPCM), Engineer, the SWMP Administrator and the Contractor shall concur on this deferral and set a
proposed date of completion. If approved, the Contractor shall complete the corrective measures by Midnight of
the proposed completion date. If corrective work is not corrected by the completion date the Engineer will issue a
Stop Work Order. Liquidated Damages will apply retroactively back to the 48 hours after the 105 date of
notification. Liquidated Damages will assessed until the corrective work has been completed and accepted.

Deferment of work to correct failures to perform erosion control will not affect the Contractor’s other contractual
responsibilities, notifications for other non-compliance, nor the final completion date of the project. Liquidated
Damages for other non-compliance notifications will continue to apply during the deferment period in addition to
liquidated damages associated with the deferment.

Based on the submittal date of the approved deferment Liquated Damages and a Stop Work Order may not be
mandated to the Contractor.

Disagreements regarding the suggested corrective action for a BMP compliance issue between the Project
Engineer, SWMP Administrator, and Superintendent, shall be discussed with the Resident Engineer and Region
Water Pollution Control Manager. If after the discussions, the Project Engineer and the Contractor are still in
disagreement and feel that additional compensation is owed, the Contractor will follow the decision of the Project
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Engineer, keep track of the costs and negotiate further with the Project Engineer. If after pursuing the issue, the
Contractor is unable to reach agreement with the Project Engineer, then the Contractor can follow the dispute
process outlined in subsection 105.22.

If the Contractor’s corrective action plan and schedule are not submitted and approved within 96 hours of the
initial notice, the Engineer will issue a Stop Work Order and have an on-site meeting with the Superintendent,
SWMP Administrator, and the Superintendent’s supervisor. This meeting will also be attended by the Resident
Engineer, the Region Water Pollution Control Manager, and the Region Program Engineer. This meeting will
identify and document needed corrective actions and a schedule for completion. If after the meeting, the
unacceptable work is not remedied within the schedule as agreed to in the meeting, the Engineer will take action
to effect compliance with the CDPS-SCP and these specifications by utilizing CDOT Maintenance personnel or
other non-Contractor forces and deduct the cost from any moneys due or to become due to the Contractor
pursuant to subsection 105.17. Delays due to these Stop Work Orders shall be considered non-excusable. The
Stop Work Order shall be in place until the project is in CDPS-SCP compliance.

If the Contractor remains non-responsive to requirements of the on-site meeting, the Engineer will start default or
Contract termination procedures in accordance with subsections 108.09 and 108.10.CDOT will proceed with
corrective or disciplinary action in accordance with the Rules for Prequalification, Debarment, Bidding and Work
on Transportation, Road, Highway and Bridge Public Projects.

When a failure meets any one of the following conditions, the Engineer will immediately issue a Stop Work Order
in accordance with subsection 105.01 irrespective of any other available remedy:

(1) It may endanger health or the environment.

(2) It consists of a spill or discharge of hazardous substances or oil which may cause pollution of the waters of
the state.

(3) It consists of a discharge which may cause a violation of a water quality standards.
208.10 Items to Be Completed Prior to Requesting Partial Acceptance of Water Quality Work.

(a) Reclamation of Washout Areas. After concrete operations are complete, washout areas shall be reclaimed in
accordance with subsection 208.05(n) at the Contractor’s expense.

(b) Survey. When Permanent Water Quality BMPs (Permanent BMP) are required on the project, the Contractor
shall survey the BMPs to confirm that they conform to the configuration and grade shown on the Plans. The
survey shall conform to Section 625. The results of the survey shall be submitted as Microstation or AutoCad
drawing files and PDF files, showing both designed and final elevations and configurations. Paper versions of
the drawings shall be submitted with the stamp and seal of the Contractor’s Surveyor.

The Engineer and the CDOT Hydraulics Engineer for the region will perform a walkthrough of the Permanent
BMPs to confirm conformance to material requirements, locations and dimensions of the Permanent BMPs.
Permanent BMPs not meeting the Contract requirements will be identified in writing by the Engineer, and shall
be repaired or replaced at the Contractor's expense. Correction surveys shall be performed at the
Contractor’s expense to confirm the locations and dimensions of each Permanent BMP. Final as-built plans
of the Permanent BMPs shall be provided to the Engineer and the CDOT Region and Headquarter
Permanent Water Quality Control Specialist for their records.

(c) Locations of Temporary BMPs. The Engineer will identify locations where modification, cleaning or removal of
temporary BMPs are required, and will provide these in writing to the Contractor. Upon completion of work
required, the SWMP Administrator shall modify the SWMP to provide an accurate depiction of BMPS to
remain on the project site.
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METHOD OF MEASUREMENT

208.11 Erosion Control Management will be measured as the actual number of days of ECM work performed
onsite, regardless of the number of EClIs required, including erosion control inspections, documentation, meeting
participation, SWMP Administration, and the preparation of the SWMP notebook.

Erosion bales will be measured by the actual number installed and accepted.

Silt fence, silt berms, erosion logs, aggregate bags, silt dikes, temporary berms, rock check dams, temporary
diversions, and temporary slope drains, will be measured by the actual number of linear feet that are installed and
accepted. Measured length will not include required overlap.

Concrete washout structure will be measured by the actual number of structures that are installed and accepted.

Storm drain inlet protection will be measured by linear foot or actual number of devices that are installed and
accepted.

Sediment trap quantities will be measured by the actual number installed and accepted.

Removal of trash that is not generated by construction activities will be measured by the actual number of hours
that Contractor workers actively remove trash from the project. Each week the Contractor shall submit to the
Engineer a list of workers and the hours spent collecting such trash.

Removal of accumulated sediment from traps, basins, areas adjacent to silt fences and erosion bales, and other
clean out excavation of accumulated sediment, and the disposal of such sediment, will be measured by the
number of hours that equipment, labor, or both are used for sediment removal.

Vehicle tracking pads will be measured by the actual number constructed and accepted.

Additional aggregate required for maintaining vehicle tracking pads will be measured as the actual number of
cubic yards installed and accepted.

BASIS OF PAYMENT

208.12 ECM and BMPs will be paid for at the Contract unit price for each of the items listed below that appear in
the bid schedule.

Payment will be made under:

Pay Item Pay Unit
Aggregate Bag Linear Foot
Concrete Washout Structure Each
Erosion Bales (Weed Free) Each
Erosion Control Management Day
Erosion Log (Type 1) (____ Inch) Linear Foot
Erosion Log (Type 2) ( Inch) Linear Foot
Pre-Fabricated Concrete Washout Structure Each
Pre-Fabricated Vehicle Tracking Pad Each
Maintenance Aggregate (Vehicle Tracking Pad) Cubic Yard
Removal and Disposal of Sediment (Equipment) Hour
Removal and Disposal of Sediment (Labor) Hour
Removal of Trash Hour

Rock Check Dam Each
Sediment Basin Each
Sediment Trap Each

Silt Berm Linear Foot
Silt Dike Linear Foot
Silt Fence Linear Foot
Silt Fence (Reinforced) Linear Foot

Storm Drain Inlet Protection (Type ) Linear Foot
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Pay Item Pay Unit
Storm Drain Inlet Protection (Type_) Each
Sweeping (Sediment Removal) Hour
Temporary Berm Linear Foot
Temporary Diversion Linear Foot
Temporary Slope Drains Linear Foot
Vehicle Tracking Pad Each

Payment for Erosion Control Management (ECM) will be full compensation for all labor, materials and equipment
necessary for the SWMP Administrator and Erosion Control Inspectors to perform all the work described in this
specification. This includes assembling items 5-19 and required updates to the SWMP Notebook on site.

The SWMP Administrator and ECI's commute times will not be measured and paid for separately, but shall be
included in the work.

Modifications to the SWMP Notebook due to construction errors or survey errors by the contractor shall be at the
Contractor’s expense.

Temporary erosion control will be measured and paid for by the BMPs used. Surface roughening and vertical
tracking will not be measured and paid for separately but shall be included in the work. Payment for each BMP
item will be full compensation for all work and materials required to furnish, install, maintain and remove the BMP
when directed.

Payment for Removal and Disposal of Sediment (Equipment) will be full compensation for use of the equipment,
including the operator. Payment for Removal and Disposal of Sediment (Labor) will be full compensation for use
of the labor.

Payment for concrete washout structure, whether constructed or prefabricated, will be full compensation for all
work and materials required to install, maintain, and remove the item. Maintenance and relocation, as required, of
these structures throughout the duration of the project will not be measured and paid for separately, but shall be
included in the work.

Silt berm spikes will not be measured and paid for separately, but shall be included in the work. When required,
soil retention blankets will be measured and paid for in accordance with Section 216.Silt dike staples will not be
measured and paid for separately, but shall be included in the work.

Spray-on mulch blankets required by the Contract, including those used in both interim and final stabilization, will
be measured and paid for in accordance with Section 213.

Payment for storm drain inlet protection will be full compensation for all work, materials, and equipment required
to complete the item, including surface preparation, maintenance throughout the project, and removal upon
completion of the work. Aggregate will not be measured and paid for separately, but shall be included in the work.

Sweeping, when used as a BMP as shown in the Contract, will be measured by the number of hours that a pickup
broom or equipment capable of collecting sediment, authorized by the Engineer, is used to remove sediment from
the roadway or other paved surfaces. Each week the Contractor shall submit to the Engineer a statement
detailing the type of sweeping equipment used and the number of hours it was used to pick up sediment.
Operator will not be measured and paid for separately, but shall be included in the work.

Stakes, anchors, connections, geotextile, riprap and tie downs used for temporary slope drains will not be
measured and paid for separately, but shall be included in the work.
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Payment for vehicle tracking pad will be full compensation for all work, materials and equipment required to
construct, maintain, and remove the entrance upon completion of the work. Aggregate and geotextile will not be
measured and paid for separately, but shall be included in the work. If additional aggregate for maintenance of
vehicle tracking pads is required, it will be measured by the cubic yard in accordance with Section 304 and will be
paid for under this Section.

Seeding, sod, mulching, soil retention blanket, and riprap will be measured and paid for in accordance with
Sections 212, 213, 216, and 506.

Geotextile (Erosion Control) (Class 2) will be measured and paid for in accordance with Section 420.

All work and materials required to perform the permanent BMP survey and furnish the electronic files shall be
included in the original unit price bid for surveying. Surveying will be measured and paid for in accordance with
Section 625.

Payment will be made for BMPs replaced as approved by the Engineer. Temporary erosion and sediment BMPs
required due to the Contractor’s negligence, carelessness, or failure to install permanent controls as a part of the
work as scheduled or ordered by the Engineer or for the Contractor's convenience, shall be performed at the
Contractor’s expense. If the Contractor fails to complete construction within the contract time, payment will not be
made for Section 208 pay items for the period of time after expiration of the contract time. These items shall be
provided at the Contractor's expense.
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Section 212 of the Standard Specifications is hereby revised for this project as follows:
In subsection 212.02 (a), delete the first paragraph and replace with the following:

(a) Seed. All seed shall be furnished in bags or containers clearly labeled to show the name and address of the
supplier, the seed name, the lot number, net weight, origin, the percent of weed seed content, the guaranteed
percentage of purity and germination, pounds of pure live seed (PLS) of each seed species, and the total
pounds of PLS in the container. All seeds shall be free from noxious weed seeds in accordance with current
state and local lists and as indicated in Section 213. The Contractor shall furnish to the Engineer a signed
statement certifying that the seed is from a lot that has been tested by a recognized laboratory for seed
testing within thirteen months prior to the date of seeding. The Engineer may obtain seed samples from the
seed equipment, furnished bags or containers to test seed for species identification, purity and germination.
Seed tested and found to be less than 10 percent of the labeled certified PLS and different than the specified
species will not be accepted. Seed which has become wet, moldy, or damaged in transit or in storage will not
be accepted.
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Section 213 of the Standard Specifications is hereby revised for this project as follows:

In subsection 213.01, delete the last paragraph and replace with the following:

This work includes furnishing and applying spray-on mulch blanket or bonded fiber matrix on top of rock cuts and
slopes after seeding or as temporary stabilization as shown on the plans or as directed by the Engineer.

In subsection 213.02, delete the eighth paragraph and replace with the following:

The hydromulch material for hydraulic mulching shall consist of virgin wood fibers manufactured expressly from
clean whole wood chips. The chips shall be processed in such a manner as to contain no growth or germination
inhibiting factors. Fiber shall not be produced from recycled materials such as sawdust, paper, cardboard, or
residue from pulp and paper plants. The wood cellulose fibers of the mulch must maintain uniform suspension in
water under agitation. Upon application, the mulch material shall form a blotter like mat covering the ground. This
mat shall have the characteristics of moisture absorption and percolation and shall cover and hold seed in contact
with the soil. The Contractor shall obtain certifications from suppliers that laboratory and field testing of their
product has been accomplished, and that it meets all of the foregoing requirements pertaining to wood cellulose
fiber mulch.

In subsection 213.02, delete the eleventh paragraph and replace with the following:
Material for mulch tackifier shall consist of a free-flowing, noncorrosive powder produced either from the natural
plant gum of Plantago Insularis (Desert Indianwheat) or pre-gelatinized 100 percent natural corn starch polymer.

The powders shall possess the following properties:

Plantago Insularis (Desert Indianwheat):

Property Requirement Test Method
(1) pH 1% solution 6.5-8.0
(2) Mucilage content 75% min. ASTM D7047

Pre-gelatinized 100 percent natural corn starch polymer:

(1)  Organic Nitrogen as protein 5.5-7%

(2) Ash content 0-2%

(3) Fiber 4-5%

(4) pH 1% solution 6.5-8.0

(5) Size 100% thru 850 microns (20 mesh)
(6) Settleable solids <2%

All fibers shall be colored green or yellow with a biodegradable dye.
Delete the last paragraph in subsection 213.02 and replace with the following:

(a) Spray-on Mulch Blanket. Spray on mulch blanket shall be one of the following, unless otherwise shown on
the plans:

(1) Spray-on Mulch Blanket (Type 1) shall be a hydraulically applied matrix containing organic fibers, water
soluble cross-linked tackifier, reinforcing natural and/or synthetic interlocking fibers. Mulch Blanket (Type
1) shall conform to the following:
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Properties Requirement Test Method
Organic Fibers 71% Min. ASTM D 2974
Cross linked Tackifiers 10% +/- 2% Min.
Reinforcing Interlocking Fibers 10% +/- 1% Min.
Biodegradability 100% ASTM D 5338
g;‘t’:nd Cover @ Aplicaion 90% Min. ASTM D 6567
Functional Longevity 12 Months Min.
Cure Time < 8 hours

Application
Application Rate 3,000 Ib./acre

The organic fiber shall not contain lead paint, printing ink, varnish, petroleum products, seed germination
inhibitors, or chlorine bleach. The organic fibers and reinforcing interlocking fibers cannot be produced
from sawdust, cardboard, paper, or paper by-products.

(2) Spray-on Mulch Blanket (Type 2) shall be a hydraulically applied matrix pre-packaged in 50 pound bags
containing both a soil and fiber stabilizing compound and thermally processed wood fiber.

The sterilized weed-free wood fiber mulch shall be manufactured through a thermo-mechanical
defibrating process containing a specific range of fiber lengths averaging 0.25 inches or longer.

Mulch Blanket (Type 2) shall meet the following requirements:

Property Requirement Test Method

Fiber Retention On 28-Mesh Screen >40% Tyler Ro-Tap Method
Moisture Content 12% + 2% Total Air Dry Weight Basis
Organic Matter 99.2% £ 0.2% Oven Dry Weight Basis
Ash Content 0.8% = 0.2% Oven Dry Weight Basis
pH At 3% Consistency In Water 4.5-7.0 £ 0.5%

Sterilized Weed-Free Yes

Non-Toxic To Plant Or Animal Life Yes

The soil and fiber stabilizing compound shall be composed of linear anionic copolymers of acrylamide
pre-packed within the bag having a minimum content of 1.0 percent. The compound shall conform to the

following:
Property Requirement
Molecular Weight > 12x106
Charge Density >25%
Non-Toxic To Plant Or Animal Life Yes

(b) Bonded Fiber Matrices (BFM). BFM shall consist of hydraulically-applied matrix with a minimum of 70 percent
non-toxic thermally processed or refined long strand organic fibers and water soluble tackifier to provide
erosion control and designed to be functional for a minimum of 9 months. BFMs form an erosion-resistant
blanket that promotes vegetation and prevents soil erosion. The BFM shall be 100 percent biodegradable.
The binder in the BFM should also be biodegradable.



January 31, 2013

3
REVISION OF SECTION 213
MULCHING

(c) Biodegradable BFMs should not be applied immediately before, during, or immediately after rainfall if the soil
is saturated. BFM shall conform to the following requirements:

(d)

Property Requirement Test Method
Ground Cover (%) 95 ASTM 6567
Bio-degradability (%) 100 ASTM 5338
Functional Longevity (months) 9 month minimum
Cure Time (hours) 24-48
Cross-linked tackifier 10% minimum

Application

Application Rate (Ibs./Acre) 3000

The fibers shall not contain lead paint, printing ink, varnish, petroleum products, seed germination inhibitors, or
chlorine bleach. Fiber shall not be produced from sawdust, cardboard, paper, or paper by-products.

In subsection 213.03 (b) 2, delete the second paragraph and replace with the following:
Application Rate: Apply this as an overspray at the following rate or as approved by the Engineer.

Powder Fiber Water
200 Ibs./Acre 300 Ibs./Acre 2000 gal./Acre

In subsection 213.03, delete (f) and replace with the following:

(f) Spray-on Mulch Blanket. Spray-on Mulch Blanket shall strictly comply with the Manufacturer’s mixing
recommendations and installation instructions. No chemical additives with the exception of fertilizer, soil pH
modifiers, extended-term dyes and bio nutrients will be permitted. Apply Spray-on mulch blanket in a uniform
application using a minimum 22 degree arc type nozzle. Apply hydro slurry in two direction (from top of slope
down and from toe of the slope up, as well as, be applied at a minimum of two layers).

Hydromulching vessel shall be filled with water to at least 1/3 capacity (high enough to cover agitators) prior
to adding any material. Continue to fill vessel with water and slowly add the fibers while agitators are in
motion. Run agitators at % speed. Continue to mix tank a minimum of 10 minutes prior to application.

Co-polymer shall not be used use in channels, swales, or other areas where concentrated flows are
anticipated and should not be used on saturated soils that have groundwater seeps.

Subsection 213.03 shall include the following:

(g) Bonded Fiber Matrices (BFM). Bonded fiber matrices shall strictly comply with the Manufacturer’s mixing
recommendations and installation instructions. No chemical additives with the exception of fertilizer, soil pH
modifiers, extended-term dyes and bio stimulant materials shall be permitted. BFM shall be applied in a
uniform application using a minimum 22 degree arc type nozzle. Apply BFM in two direction (from top of
slope down and from toe of the slope up, as well as, be applied at a minimum of two layers.

Biodegradable BFMs should not be applied immediately before, during, or immediately after rainfall if the soil
is saturated.

Product shall not be used use in channels, swales, or other areas where concentrated flows are anticipated
and should not be used on saturated soils that have groundwater seeps.
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Foot traffic, mechanical traffic or grazing shall not be permitted on treated areas until vegetated. Treated
areas damaged due to circumstances beyond Contractor’s control shall be repaired or re-applied as ordered.
Payment for corrective work, when ordered, shall be at contract rates.

In subsection 213.04, delete the first paragraph and replace with the following:

The quantity of hay and straw mulch, wood chip mulch, wood fiber and, spray-on mulch tackifier, bonded fiber
matrix and tackifier will not be measured but shall be the quantity designated in the Contract, except that
measurements will be made for revisions requested by the Engineer, or for discrepancies of plus or minus
five percent of the total quantity designated in the Contract. Measurement for acres will be by slope
distances.

In subsection 213.04, delete the fourth paragraph and replace with the following:

Spray-on Mulch Blanket and Bonded Fiber Matrix will be measured by the acre or by the actual pounds of
product applied, as shown on the plans. The area will be calculated on the basis of actual or computed slope
measurements. The Contractor shall verify prior to application, weight of spray on mulch blanket and bonded
fiber matrix bags for certification of materials and application rate.

Subsection 213.05 shall include the following:

Payment will be made under:

Pay Item Pay Unit
Bonded Fiber Matrix Acre
Bonded Fiber Matrix Pound
Spray on Mulch Blanket Pound

Payment for spray-on mulch blanket and bonded fiber matrix will be full compensation for all work and materials
necessary to complete this item.
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Section 216 of the Standard Specifications is hereby deleted for this project and replaced with the following:
DESCRIPTION

216.01 This work consists of furnishing, preparing, applying, placing, and securing soil retention blankets and turf
reinforcement mats for erosion control on roadway slopes or channels as designated in the Contract.

MATERIALS

216.02 Soil retention covering shall be either a soil retention blanket or a turf reinforcement mat as specified in
the Contract. It shall be one of the products listed on CDOT's Approved Products List and shall conform to the
following:

(a) Soil Retention Blanket. Soil retention blanket shall be composed of degradable natural fibers mechanically
bound together between two slowly degrading synthetic or natural fiber nettings to form a continuous matrix
and shall conform to the requirements of Tables 216-1 and 216-2. The blanket shall be of consistent
thickness with the fiber evenly distributed over the entire area of the mat.

When specified lightweight polypropylene netting shall be 1.5 pounds per 1000 square feet; heavyweight
netting shall be 2.9 pounds per 1000 square feet.

When biodegradable blanket is specified, the thread shall be 100 percent biodegradable; polypropylene
thread is not allowed.

When photodegradable netting is specified the thread shall be polyester, biodegradable or photodegradable.

Blankets and nettings shall be non-toxic to vegetation and shall not inhibit germination of native seed mix as
specified in the Contract. The materials shall not be toxic or injurious to humans. Class 1 blanket shall be an
extended term blanket with a typical 24 month functional longevity. Class 2 blanket shall be a long term
blanket with a typical 36 month functional longevity. The class of blanket is defined by the physical and
performance characteristics.

1. Soil Retention Blanket (Straw-Coconut). Soil Retention Blanket (Straw-Coconut) shall be a machine
produced mat consisting of 70 percent certified weed free agricultural straw or Colorado native grass
straw and 30 percent coconut fiber. The blanket shall be either biodegradable or photodegradable.
Blankets shall be sewn together on a maximum 2 inch centers.

Netting shall be as follows:

When biodegradable netting is specified, the top and bottom netting shall be 100 percent biodegradable
organic jute fiber. Netting shall be constructed using a weave unattached at intersections which allows the
strands of the net to move independently of each other.

When photodegradable netting is specified, the bottom side shall be lightweight polypropylene. The top
side shall be heavyweight or lightweight polypropylene.

2. Soil Retention Blanket (Excelsior). Soil Retention Blanket (Excelsior) blanket shall consist of a machine
produced mat of 100 percent curled wood excelsior , 80 percent of which shall be 6 inches or longer in
fiber length. It shall be either biodegradable or photodegradable. Blankets shall be sewn together at a
maximum of 4 inch centers.

Netting shall be as follows:

When biodegradable netting is specified, the top and bottom netting shall be 100 percent biodegradable
organic jute fiber. Netting shall be constructed using a weave unattached at intersections which allows the
strands of the net to move independently of each other.

When photodegradable netting is specified, the bottom side shall be lightweight polypropylene. The top
side shall be heavyweight or lightweight polypropylene.

3. Soil Retention Blanket (Coconut). Soil Retention Blanket (Coconut) shall be a machine produced mat
consisting of 100 percent coconut fiber. It shall be either biodegradable or photodegradable.
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When biodegradable netting is specified, the top and bottom netting shall be 100 percent biodegradable
organic jute fiber. Netting shall be constructed using a weave which is unattached at the intersections,
and which allows the strands of the net to move independently of each other.

When photodegradable netting is specified, the bottom and top side shall be heavyweight polypropylene.

Table 216-1

PHYSICAL REQUIREMENTS FOR SOIL RETENTION BLANKET -
PHOTODEGRADABLE OR BIODEGRADABLE BLANKETS

Min. Size of Net Opening
Photo/Bio | Minimum Ml_nlmum Acceptable Mass_
Thickness - per Unit .
Degradable Roll Matrix Fill Photo- Bio-
Class width | ASTMD Material Area | jegradable | degradabl
6525 ASTM D egradable egradable
6475
Minimum: | Minimum:
0.50"x0.50" | 0.50"x0.50"
1 6.5 ft. 250 mils | Straw/Coconut | g ey : :
Maximum: Maximum:
0.75"x0.75" 0.5"x1.0"
Minimum:
0.50"x0.50"
1 6.5 ft. 250 mils Excelsior 8 oz/sy % NONE
Maximum:
1.0"x2.0"
Minimum: Minimum:
, 0.50" x0.5" | 0.50"x0.50"
2 6.5 ft. 200 mils Coconut 8oz/sy ; =
Maximum: Maximum:
0.75"x0.75" 0.5"x1.0"
Table 216-2

PERFORMANCE REQUIREMENTS FOR SOIL RETENTION BLANKET -

PHOTODEGRADABLE OR BIODEGRADABLE BLANKETS

the roll).

. o Minimum
DPhoto/Blo SIoEe,ﬁppllca}lon Tensile Strength
egradable C” Factor MD?2
Class ASTM D 6459 ASTM D 6818
1 <0.10@3:1 8.33 Ib/in
2 <0.10@3:1 10.42 Ib/in
Notes:

1 "C" Factor calculated as ratio of soil loss from soil
retention blanket protected slope (tested at specified or
greater gradient, 3H:1V) to ratio of soil loss from
unprotected (control) plot in large-scale testing.

2 MD is for machine direction testing (along the length of

Blankets shall be tested for physical properties and have published data from an independent testing facility.

Large scale testing of Slope Erosion Protection (“C” factor) shall be performed by an independent testing

facility.
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(b) Turf Reinforcement Mat. Turf reinforcement mat (TRM) shall be a rolled mat consisting of UV stabilized,
corrosion resistant, non-degradable synthetic fibers, filaments, or nets processed into a permanent three-
dimensional matrix of the thickness specified in Tables 216-3 and 216-4. TRMs shall provide sufficient
thickness, strength and void space to permit sail filling and retention, and the development of vegetation
within the matrix. The class of TRM is defined by the physical and performance characteristics as specified
in the following tables.

Table 216-3
PHYSICAL REQUIREMENTS' FOR TURF REINFORCEMENT MAT
. Minimum Acceptable
Pg::::t Iyollrl‘lwitélrtnh Thickness Matrix Fill Size of Net Opening?
ASTM D 6525 Material?
Excelsior, Minimum:
1 6.5t 250 mils SUEL S TS 0.50°%0.50
Coconut, or Polymer Maximum:
fibers 0.75"x0.75"
100% UV Stabilized
2 6.5 ft. 250 mils Synthetic or Maximum 0.50"x 0.50"
Coconut Fibers
S =
3 6.5t 250 mils 100% UV Stabilized |y imum 0,507 0.50"
Synthetic Fibers
Notes:

1 For TRMs containing degradable components, all property values shall be obtained on the
non-degradable portion of the matting alone.

2 For TRMs with nets and fill material. Netted TRMs shall be sewn together on a maximum 2
inch centers.

Table 216-4
PERFORMANCE REQUIREMENTS FOR TURF REINFORCEMENT MAT
. Minimum
Product Tensile Strength S':’:S;;H;%%XO Permissible1Shear
Class MD Hours ASTM D Stress
ASTM D 6818 4355 (Unvegetated)
ASTM D 6460
1 125 Ibs/ft 80% 1.8 Ibs/sf
2 150 Ibs/ft 80% 2.5 lbs/sf
3 175 Ibs/ft 80% 3.1 lbs/sf
Notes:
' Permissible shear stress is the minimum shear stress that a product must
be able to sustain when placed on a channel un-vegetated without physical
damage or excess soil loss. Failure is defined as 'z inch of soil loss during
a 30 minute flow event in large scale testing.

TRMs shall be tested for physical properties and have published data from an independent testing facility.
Large scale testing of Permissible Shear Stress will be performed by an independent testing facility.

(c) Staples. Staples shall be made of ductile steel wire, 0.165 inches in diameter, 8 inches long and have a 1
inch crown. “T” shaped staples will not be permitted.
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A sample of the staples and a Certificate of Compliance (COC) including the manufacturer's product data
showing that the product meets the Contract requirements shall be submitted for approval at the
environmental preconstruction conference. Installation of the blanket will not begin until approval has
been received from the Engineer in writing.

(d) Earth Anchors. The mechanical earth anchor shall be composed of a load bearing face plate, a tendon
rod or wire rope, and a locking head or percussion anchor. Each element of the anchor shall be
composed of corrosion resistant materials. The anchor and wire rope shall have a breaking strength of
9,500 pounds utilizing standard tensile testing and ASTM A1007 - 07. The anchor shall have a minimum
1,000 pounds ultimate holding strength in normal soil and a manufacturer's recommended minimum
driven depth of 3.5 feet.

A sample of the anchors and a Certificate of Compliance (COC) including the manufacturer's product data
showing that the product meets the Contract requirements shall be submitted for approval at the
environmental preconstruction conference. Installation of the blanket will not begin until approval has
been received from the Engineer in writing.

CONSTRUCTION REQUIREMENTS

216.03 The Contractor shall install soil retention coverings in accordance with Standard Plan M-216-1 and the

following procedure:

(1) Prepare soil in accordance with subsection 212.06 (a). .

(2) Apply topsoil or soil conditioning as directed in the Contract to prepare seed bed.

(3) Place seed in accordance with the Contract.

(4) Unroll the covering parallel to the primary direction of flow.

(5) Ensure that the covering maintains direct contact with the soil surface over the entirety of the installation area.

(6) Do not stretch the material or allow it to bridge over surface inconsistencies.

(7) Staple the covering to the soil such that each staple is flush with the underlying soil.

(8) Ensure that staples or earth anchors are installed full depth to resist pull out. No bent over staples will be
allowed. Install anchor trenches, seams, and terminal ends as shown on the plans.

The Contractor shall install TRMs using the following procedure:

(1) Place 3 inches of topsoil or soil amended with soil conditioning.

(2) Apply half of the specified seed at the broadcast rate and rake into soil.

(3) Install TRM

(4) Place 1 inch of topsoil or soil amended with soil conditioning into the matrix to fill the product thickness.
(5) Apply the remaining half of the specified seed at the broadcast rate and rake into soil.

(6) Install soil retention blanket (Photodegradable or Biodegradable Class 1) over the seeded area and TRM.

When applicable, the covering shall be unrolled with the heavyweight polypropylene netting on top and the
lightweight polypropylene netting shall be in contact with the soil.

216.04 Slope Application. Soil retention coverings shall be installed on slopes as follows:

The upslope end shall be buried in a trench 3 feet beyond the crest of the slope if possible. Trench depth shall be
a minimum of 6 inches unless required by the manufacture to be deeper. Before backfilling begins, staples shall
be placed across the width of the trench. The trench shall then be backfilled to grade with soil amended with soil
conditioning or topsoil, compacted by foot tamping, and seeded. Fabric shall be brought back over trench and
secured with staples or earth anchors at 1 foot on center.

There shall be an overlap wherever one roll of fabric ends and another begins with the uphill covering placed on
top of the downhill covering. Staples shall be installed in the overlap.

There shall be an overlap wherever two widths of covering are applied side by side. Staples shall be installed in
the overlap.
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Staple checks shall be installed on the slope length at a maximum of every 35 feet. Each staple check shall
consist of two rows of staggered staples.

The down slope end shall be buried in a trench 3 feet beyond the toe of slope. Before backfilling begins, staples
shall be placed across the width of the trench. The trench shall then be backfilled to grade with soil amended with
soil conditioning or topsoil, compacted by foot tamping, and seeded. Fabric shall be brought back over trench and
secured with staples or earth anchors. If a slope runs into State waters or cannot be extended 3 feet beyond the
toe of slope, the end of covering shall be secured using a staple check as described above.

Coverings shall be securely fastened to the soil by installing staples or earth anchors at the minimum rate shown
on the Standard Plan M-216-1. Staple or earth anchor spacing shall be reduced where required due to soil type or
steepness of slope.

216.05 Channel Application. Soil retention coverings shall be installed as follows on a channel application:

Coverings shall be anchored at the beginning and end of the channel across its entire width by burying the end in
a trench. Trench depth shall be a minimum of 6 inches, unless a larger depth is specified by the manufacturer
recommendations. Before backfilling begins, staples shall be placed across the width of the trench. The trench
shall then be backfilled to grade with soil amended with soil conditioning or topsoil and compacted by foot
tamping, and seeded. Fabric shall be brought back over the trench and stapled.

Covering shall be unrolled in the direction of flow and placed in the bottom of the channel first. Seams shall not
be placed down the center of the channel bottom or in areas of concentrated flows when placing rolls side by
side.

There shall be an overlap wherever one roll of covering ends and another begins with the upstream covering
placed on top of the downstream covering. Two rows of staggered staples shall be placed.

There shall be an overlap wherever two widths of covering are applied side by side. Staples shall be placed in the
overlap.

The covering shall have a channel check slot every 30 feet along the gradient of the flowline. Check slots shall
extend the entire width of the channel. The covering shall be buried in a trench. Before backfilling begins, staples
shall be placed across the width of the trench. The trench shall then be backfilled to grade with soil amended with
soil conditioning or topsoil, compacted by foot tamping, and seeded. Fabric shall be brought back over trench and
continued down the channel.

Coverings shall be securely fastened to the soil by installing staples at the minimum rate shown on the plans.
Staple spacing shall be reduced where needed due to soil type or high flows.

216.06 Maintenance. The Contractor shall maintain the soil retention coverings until all work on the Contract has
been completed and accepted. Maintenance shall consist of the repair of areas where damage is due to the
Contractor’s operations. Maintenance shall be performed at the Contractor’s expense. Repair of those areas
damaged by causes not attributable to the Contractor’s operations shall be repaired by the Contractor and will be
paid for at the contract unit price. Areas shall be repaired to reestablish the condition and grade of the soil and
seeding prior to application of the covering.

METHOD OF MEASUREMENT

216.07 Soil retention coverings, including staples, complete in place and accepted, will be measured by the
square yard of finished surface, excluding overlap, which is installed and accepted. Earth Anchors will be
measured by the actual number of earth anchors complete in place and accepted.
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216.08 The accepted quantities of soil retention coverings will be paid for at the contract unit price per square
yard. The accepted quantities of earth anchors will be paid for at the contract unit price per each installed.

Payment will be made under:
Pay Item Pay Unit
Soil Retention Blanket (_) (Photodegradable Class _)  Square Yard

Soil Retention Blanket ( ) (Biodegradable Class _) Square Yard
Turf Reinforcement Mat (Class ) Square Yard

Earth Anchors Each

Preparation of seedbed, fertilizing, and seeding will be measured and paid for in accordance with Section 212.

Placing and preparation of seedbed, fertilizing, and seeding of soil under the TRM layer will be measured and
paid for in accordance with Section 212.

Topsoil or amended soil and seed placed on the TRM will be measured and paid for in accordance with Sections
207 and 212.

Staples will not be measured and paid for separately, but shall be included in the work.
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Section 250 of the Standard Specifications is hereby deleted for this projected and replaced with the following:

DESCRIPTION

250.01 This work consists of protection of the environment, persons, and property from contaminants that may
be encountered on the Project. This includes monitoring the work for encounters with contaminants or suspected
soil and groundwater contaminants; the management of solid, special, and hazardous waste; and management of
visual emissions associated with hazardous waste, when encountered on the project.

250.02 The Contractor shall furnish all personnel, materials, equipment, laboratory services and traffic control
necessary to perform the contamination monitoring, testing, and site remediation when required. Traffic control
shall be in accordance with the requirements of Section 630.

Monitoring equipment used to detect flammable gas, oxygen level, and toxic gas shall be capable of detection to
meet the following standards:

Instrument Detection

Constituent Threshold Limit Increments
Flammable Gas 1% LEL 1%
Oxygen 19% 0.1%
Toxic Gas 1 PPM 1 PPM

LEL = lower explosive limit
PPM = parts per million

CONSTRUCTION REQUIREMENTS

250.03 General. Prospective bidders, including subcontractors, are required to review the environmental
documents available for this project. These documents are listed in subsection 102.05 as revised for this project.

This project may be in the vicinity of property associated with petroleum products, heavy metal based paint,
landfill, buried foundations, abandoned utility lines, industrial area or other sites which can yield hazardous
substances or produce dangerous gases. These hazardous substances or gases can migrate within or into the
construction area and could create hazardous conditions. The Contractor shall use appropriate methods to
reduce and control known landfill, industrial gases, and visible emissions from asbestos encounters and
hazardous substances which exist or migrate into the construction area. The Contractor shall follow CDOT’s
Regulated Asbestos-Contaminated Soil Management Standard Operating Procedure, dated October 18, 2016 for
proper handling of asbestos-contaminated soil, and follow all applicable Solid and Hazardous Waste Regulations
for proper handling of soils encountered that contain any other substance mentioned above.

Encountering suspected contaminated material, including groundwater, old foundations, building materials,
demolition debris, or utility lines that may contain asbestos or be contaminated by asbestos, is possible at some
point during the construction of this project. When suspected contaminated material, including groundwater, is
encountered or brought to the surface, the procedures under subsection 250.03(d) and 250.05 shall be followed.

Transportation of waste materials on public highways, streets and roadways shall be done in accordance with
Title 49, Code of Federal Regulations (CFR). All labeling, manifesting, transportation, etc. of waste materials
generated on this project shall be coordinated with the Engineer. All hazardous waste manifests for waste
materials generated on this project shall list the Colorado Department of Transportation as the generator of the
waste materials except as otherwise noted. If the Contractor contaminates the site, the Contractor shall be listed
as the generator on the hazardous waste manifests, permits, and other documents for such material. If the
project is not on a State Highway or frontage road, then the appropriate local governmental entity having
jurisdiction over the transportation system facility shall be listed as the hazardous waste generator.
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If waste materials must be handled in a permitted treatment, storage and disposal (TSD) facility, the facility shall
be designated in writing by the Engineer. If the waste materials are the result of the Contractor’s actions, the
Contractor shall designate the facility.

The hazardous waste transportation phase of the work involves insurance required by law and regulations. If the
waste materials are determined to be hazardous, the Contractor must submit proof that the transportation
company is covered by the appropriate type and amount of insurance required by laws and regulations governing
the transportation of hazardous waste.

The Contractor alone bears the responsibility for determining that the work is accomplished in strict
accordance with all applicable federal, state and local laws, regulations, standards, and codes governing
special waste, petroleum and hazardous substance encounters and releases.

The Contract will list known or suspected areas of contamination. Health and Safety Officer, Monitoring
Technician, and Health and Safety Plan shall be required when so stated in the Contract.

(a) Health and Safety Officer (HSO). The Contractor shall designate a HSO, not the project superintendent, who
shall have at least two years field experience in chemical related health and safety. The HSO shall be either
a certified industrial hygienist (CIH), certified hazardous materials manager (CHMM), professional engineer
(PE) licensed in the State of Colorado, certified safety professional (CSP), or registered environmental
manager (REM) meeting the criteria set forth in 29 CFR 1926.

When regulated asbestos contaminated soil (RACS) is present or is suspected to be present on or near a
project, the HSO shall have knowledge of RACS regulations. The HSO shall meet the minimum training and
medical surveillance requirements established by the Occupational Safety and Health Administration (OSHA)
and the Environmental Protection Agency (EPA) for a supervisory Site Safety Official per 29 CFR 1962.65.
The Contractor shall furnish documentation to the Engineer, at the preconstruction conference, that the above
requirements have been met. Certification as an Asbestos Building Inspector in accordance with subsection
250.03 (b) is recommended.

The HSO shall be equipped with the following:

(1) Communication equipment as required in subsection 250.03(d) 2.A. and a vehicle.

(2) Monitoring and detection equipment for flammable gas, oxygen sufficiency, toxic gas, radiological
screening and other hazards. This includes, as required, a combustible gas indicator, flame ionization or
photo ionization detector, oxygen meter, radiation monitor with Geiger Mueller detector and other
foreseeable equipment.

(3) Depth gauging equipment, sampling equipment and sampling containers.
(4) Personal protective equipment (levels C and D) when required.

The HSO shall recommend and supervise those actions which will minimize the risk of hazardous substance
related injury to the workers, Department personnel, the general public, property and the environment.
Hazardous substance is defined in 29 CFR 1926.32. The HSO shall prepare written procedures for the
monitoring of confined space entry and working in or near excavations, including but not limited to trenches
and drill holes associated with this project. The HSO shall conduct or supervise all hazardous substance
and solid waste related testing, sampling, monitoring and handling for this project to ensure compliance with
applicable statutes and regulations, and other applicable environmental requirements under subsections
107.01 and 107.02.

The HSO shall be available for consultation and assistance with contaminated materials related testing,
sampling, and field monitoring as required by the Engineer.

The HSO shall prepare and submit a bound and indexed final site report to the Engineer at the end of the
project. This site report shall include a detailed summary of all contaminated materials and contaminated
water that were encountered and their final disposition.
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During each week the HSO is utilized, the HSO shall prepare a daily diary which shall be submitted to the
Contractor and the Engineer. This diary shall be submitted at the end of the week and shall become a part
of the Department’s records. The diary shall contain a chronological log of activities on the project
including: dates and times on site, equipment used and calibrations, field monitoring results, visual
observations, conversations, directives both given and received, and disposition of suspected hazardous
substances. The Engineer will review this submittal and approve the actual number of hours to be paid.

(b) Monitoring Technician (MT). The Contractor shall designate a monitoring technician to be responsible for
monitoring of hazardous substances during work on the project. The MT shall have a minimum of two years
of actual field experience in assessment and remediation of hazardous substances that may be encountered
during highway construction projects. When asbestos is present or is suspected to be present on or near a
project, the MT shall have additional 40 hours experience in RACS project management and certification as
an Asbestos Building Inspector in accordance with the Colorado Air Quality Control Commission Regulation
No. 8 Part B. The MT shall be experienced in the operation of monitoring devices, identifying substances
based upon experience and observation, and field sampling (for testing) of all media that may be found on
the site. Completion of the 40 hour hazardous waste and 8 hour supervisory training required by OSHA and
U.S. EPA rules and regulations which complies with the accreditation criteria under the provisions of the
proposed 29 CFR 1910.121 is required prior to beginning work. The Contractor shall furnish documentation
at the Preconstruction Conference that demonstrates these requirements have been met.

The MT shall be equipped with the following:

(1) Communication equipment as required in subsection 250.03(d) 2.A. and a vehicle.

(2) Monitoring and detection equipment for flammable gas, oxygen sufficiency, toxic gas, radiological
screening and other hazards. This includes, as required, a combustible gas indicator, flame ionization or
photo ionization detector, oxygen meter, radiation monitor with Geiger Mueller detector and other
foreseeable equipment.

(3) Depth gauging equipment, sampling equipment and sampling containers.
(4) Personal protective equipment (levels C and D) when required.

The MT shall be present on site and perform monitoring as required by 250.03(d) when work is being
performed in areas of suspected contamination and on a predetermined basis throughout other work on the
project.

The MT shall monitor for compliance with regulations, the project Health and Safety Plan and the Materials
Management Plan (if they exist for the project), the Contract, and the environmental documents for the
project. The MT shall immediately notify the Contractor, the Engineer and the HSO of any hazardous
condition.

During each week the MT is utilized, the MT shall prepare a daily monitoring diary which shall be submitted
to the Contractor, HSO and the Engineer. This diary shall be submitted at the end of the week and shall
become a part of the Department’s records. The diary shall contain a chronological log of activities on the
project including: dates and times on site, equipment used and calibrations, field monitoring results, visual
observations, conversations, directives both given and received, and disposition of suspected hazardous
substances. The Engineer will review this submittal and approve the actual number of hours to be paid.

(c) Health and Safety Plan (HASP). The HSO shall prepare a written HASP for the project, formatted as
shown in Appendix B, Occupational Safety and Health Guidance Manual for Hazardous Waste Site
Activities, DHHS (NIOSH) Publication Number 85-115, available from the Superintendent of Documents,
U.S. Government Printing Office. The Contractor and the HSO shall review the environmental documents
listed prior to preparation of the HASP.

Four signed copies of the HASP shall be furnished to the Engineer for acceptance. The Engineer shall have
seven calendar days to review and accept or reject the proposed HASP. Within five calendar days after
acceptance, the HSO shall distribute signed and stamped (or sealed) copies of the accepted HASP to each
emergency response agency servicing the project area, the HASP designated emergency hospital, and five
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copies to the Engineer. Earth or demolition work shall not occur until after the HASP is accepted and the
HASP has been distributed. The HASP shall also be available to the Contractor's employees, their
representatives, and officials of OSHA, EPA, Colorado Department of Public Health and Environment
(CDPHE), local government health department, Federal Highway Administration, and other appropriate
agencies and officials as may be designated by the Engineer. The Engineer will distribute the accepted
HASP to appropriate Department personnel. The HASP shall be kept current and shall be revised by the
HSO as warranted by changes in the field conditions.

All on-site workers (Contractor’s, Department’s, Utilities’, and others) shall be briefed by the HSO on the
contents of the HASP and any revisions thereof. The HSO shall conduct briefings (group or individual) to
inform new employees, subcontractors, utility companies and other on-site workers of the HASP contents
prior to their entry on site. All personnel involved in excavation or other soil disturbing activities shall receive
the required two-hour Asbestos Awareness training by a Certified Asbestos Inspector, when asbestos
discoveries are anticipated, or discoveries are made. A signature log of all briefing attendees shall be kept
and furnished to the Engineer. The Contractor shall provide, as required, eye wash equipment and stations,
emergency showers, hand and face washing facilities and first aid equipment.

The Contractor shall provide, as required, decontamination facilities for personnel and equipment employed
in the work. The exact procedure for decontamination and frequency shall be included in the accepted
HASP. Decontamination facilities shall meet the criteria set forth in the Code of Federal Regulations (29
CFR and 40 CFR).

(d) Precautions and Procedures. The following minimum precautions and procedures shall be followed during
the construction of the project:

1. General construction precautions:

A. All monitoring and piezometer wells and test borings shall be established or abandoned by the
Contractor as regulated by the State Engineer’s Office. Copies of all required permits, notification,
and abandonment documents shall be submitted to the Engineer prior to payment approval.

B. Hazardous substance related activities shall have a work plan for each work phase which shall be
coordinated with the Engineer at least three working days prior to commencement of each phase of
the work.

C. The Contractor shall properly handle all investigation derived waste generated by this project.
Documentation shall be submitted to the Engineer of all tests performed for Treatment, Storage
and Disposal (TSD) determination; classification of waste; hauling records; TSD acceptance;
manifest (if required); etc. in accordance with applicable laws and regulations.

D. When the work may involve air emissions, the Contractor shall contact the Colorado Department
of Public Health and Environment (CDPHE), Air Pollution Control Division to ascertain if an air
pollution emission notice (APEN) or permit is required for this operation. The Contractor shall be
responsible for filing the APEN and obtaining said permit, if required. The processing of air
pollution permits, if required, in non-attainment areas or where public hearings are required,
likely will take more than 90 days.

2. For construction on a known or potentially contaminated site, the following conditions shall apply, in
addition to those listed in subsection 250.03(d)1:

A. The HSO shall be on site or readily available by radio, telephone or pager at all times during the work.
When on site, the HSO shall have an operational portable or mobile cellular telephone available for
immediate use in areas where such service is available. When on site in cellular telephone non-
service areas, the HSO shall have available, for immediate use, radio access to a site with telephone
service. The HSO shall be notified at least 24 hours prior to the start of confined space entry, storage
tank removal, drilling, excavation, trenching, or dewatering operations.
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The HSO shall designate the onsite monitoring equipment for flammable gases, oxygen deficient or
enriched atmosphere, and toxic gases, such as but not limited to, a flame ionization detector,
photoionization detector, combustible gas indicator, and oxygen meter. This designated equipment
shall be on site during all construction operations and be utilized during trenching, drilling, excavating,
confined space entry, underground storage tank removal, and other appropriate construction
operations. The exact equipment to fulfill this requirement shall be specified in the accepted HASP.
The HSO shall conduct or supervise the monitoring. The monitoring equipment shall be calibrated as
recommended by the manufacturer.

When drilling, trenching, or excavating in the presence of detectable concentrations of explosive
gases, the soil shall be wetted and the operating equipment shall be provided with spark proof
exhausts.

The Contractor, through the HSO, is responsible for ensuring that 29 CFR 1926 is fully complied with
during the construction of the project.

Affected excavation operations shall be discontinued and personnel shall be removed from the
affected excavation sites where any of the following levels are detected:
(1) 20.0 percent or more LEL flammable gas, or 10.0 percent in an underground or confined space,
) Permissible Exposure Limit (PEL) of any toxic gas,
) 19.5 percent or less oxygen,
) 25.0 percent or more oxygen,
(5) Greater than 2 mrem/hr. (Beta particle & photon radioactivity),
) Greater than 15 pCi/L (Gross alpha particle activity), or
) Other action levels as determined by the HSO.
)

Uncovering of suspect Asbestos Containing Material (ACM), including but not limited to, buried
facility components, active or abandoned utility lines, buried foundations and demolition debris, or
miscellaneous ACM dispersed in the soil. The Contractor shall follow the procedures outlined in
the HASP and 29 CFR 1926 to address these conditions. Work shall resume in these areas
when approved by the Engineer.

Personnel shall be issued and utilize appropriate Health and Safety equipment as determined by the
HSO, who shall provide the Engineer with a written explanation of what personal protective
equipment (PPE) shall be worn, when, and by which personnel. Except in emergency cases, the
Engineer shall be advised by the HSO of changes in the degree of PPE prior to implementation.

Personnel shall avoid the area immediately downwind of any excavation unless the excavation is
monitored and declared safe.

The operators of excavating, trenching, or drilling equipment shall wear appropriate PPE as required
in the HASP.

Exhaust blowers shall be present at the location where required in the accepted HASP.

The Contractor shall accomplish the work with employees who have been trained and equipped as
required by the HASP and applicable provisions of 29 CFR 1910 and 29 CFR 1926.

Fire extinguishers, electrical equipment and wiring shall conform to the applicable requirements of 29
CFR 1926 and 49 CFR.

Smoking shall not be permitted within 50 feet of any excavation.

3. For construction within 1000 feet of a known or potentially contaminated site, the following conditions, in
addition to those listed in subsection 250.03(d) 1. shall apply:

A

The areas under construction shall be checked with a combustible gas indicator before excavation
begins to determine if flammable or combustible gas is in the area.
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Excavations, trenches and drill holes shall be monitored by the HSO for flammable gas, toxic gas and
oxygen deficiency or enrichment. This shall be carried out continuously unless the presence of
flammable, combustible or toxic gas, or oxygen deficiency or enrichment in the area can be ruled out
by the HSO. The recommendation to discontinue monitoring must be agreed to by the Engineer and
the Contractor. Prior to implementation, this agreement shall be written, and shall contain specific
conditions that will require re-evaluation of the area.

When flammable or toxic gas is found in the area, those precautions and procedures in subsection
250.03(d)2 shall apply.

4. The following procedures shall be followed if the level of contamination as documented in the
environmental documents referenced in subsection 102.05 as revised for this project is exceeded, or if
previously unidentified contaminated air, soil or water, is encountered during the construction of the
project:

A

B.

C.

Work in the immediate area of the release or discovery of contamination shall cease. The Engineer
shall be immediately notified.

If no HSO is required by the Contract, the Contractor shall designate an HSO as directed, in
accordance with subsection 250.03(a).

The Engineer may direct the HSO to evaluate the material for potential hazardous substance or other
contamination or unsafe conditions. This evaluation may include, but is not limited to, on site field
monitoring, on site testing, and on or off site laboratory analysis. Removal of storage tanks and
surrounding contaminated soils shall be in accordance with applicable laws, regulations and
established procedures. If the contaminated material cannot be placed in the embankment or
remediated on site, it must be removed to an appropriate TSD facility, as designated in writing by the
Engineer. The HSO shall supervise the necessary testing required to make appropriate TSD
determinations. Disposal of the unsuitable material shall be considered as remediation work as
described in subsection 250.03(d)4.D and 250.03(d)4.E.

If this site is determined to be contaminated with petroleum products, hazardous substances or other
solid waste in excess of that indicated in the above listed site investigation documents, a thorough
Site Investigation and Waste Management Plan shall be accomplished under the supervision of the
HSO The Site Investigation and Waste Management Plan shall be submitted to the Engineer for
approval and shall determine the extent of contamination and propose at least three types of remedial
action for the contaminated area as required by applicable statutes and regulations. The HSO shall
be available to assist the Engineer in explaining this study to the regulatory agencies. When
requested by the Engineer, the Contractor shall prepare a Remediation Plan based on the selected
remedial method, and shall submit this to the Engineer for approval. The time required for the
Engineer’s review of the Remediation Plan, including all necessary drawings, calculations,
specifications, and other documentation will not exceed four weeks after a complete submittal is
received. This work shall not be done unless authorized in writing by the Engineer.

E. If the site is determined to be contaminated with petroleum products; hazardous chemicals, materials,

or wastes; or other solid wastes, and is required to be remediated, the HSO or other qualified
individuals will supervise the Remediation Plan implementation as concurred to by the regulatory
agencies, as directed. Hazardous Waste generated by remedial activities shall list the Colorado
Department of Transportation as the hazardous waste generator on the required paperwork for
projects on State Highways and their associated frontage roads. If this project is not on a State
Highway or frontage road, then the appropriate local governmental entity having jurisdiction over the
transportation system facility shall be listed as the hazardous waste generator. If the waste
disturbed or produced was caused by Contractor negligence, the Contractor shall be listed as the
hazardous waste generator. Remediation work shall be done only when authorized by the Engineer
in writing.
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250.04 Heavy Metal Based Paint Management. \When the work includes the removal of paint or items covered
with paint which may contain lead, chromium or other heavy metals, the requirements of this subsection shall
apply in addition to the requirements of subsection 250.03.

The requirements of the HASP shall be in accordance with OSHA Publication Number 3142, Working with
Lead in the Construction Industry.

Paint Removal and Waste Disposal work shall be performed in accordance with 29 CFR 1926.62, State and local
air quality regulations, the Steel Structures Painting Council (SSPC) Guide for Containing Debris Generated
During Paint Removal Operations, the Industrial Lead Paint Removal Handbook (SSPC 91-18), and the
references contained therein.

The following minimum precautions and procedures shall be followed unless modified in the approved
HASP or its updates:

(a) The Contractor shall contact the CDPHE, Air Pollution Control Division to ascertain if an air pollution permit is
required for the cleaning or demolition work. If an air pollution permit is required, the Contractor shall obtain
the permit. The Contractor shall furnish the Engineer with a copy of the permit application and the permit
issued prior to starting cleaning or demolition activities. A copy of the Air Pollution Emission Notice [APEN]
shall be provided to the Engineer, if such notice is required under the Colorado Air Quality Control
Commission’s regulations. The processing of air pollution permits in non-attainment areas, or where public
hearings are required, likely will take more than 90 days.

(b) The Contractor shall contain paint chips, corrosion residues, and spent abrasives, herein referred to as waste
materials, resulting from the cleaning or demolition operations. The Contractor shall not deposit or release
waste material into the water, air or onto the ground below or adjacent to the structure. The Contractor shall
conduct cleaning operations to minimize the waste materials produced. Prior to beginning the work, the
Contractor shall submit to the Engineer for acceptance, a detailed methods statement for capturing, testing,
and disposing of the removed materials. The Engineer will have seven calendar days to review, and accept
or reject this methods statement.

(c) Abrasives utilized for blast cleaning shall be low-dusting and low waste. Unless approved otherwise,
vacuum blasting or wheel blasting shall be used.

(d) The HSO shall sample and test the waste material for lead, chromium, and other paint associated heavy
metals using the Toxicity Characteristic Leaching Procedure (TCLP) Test, Method 1311 of the EPA
publication, Test Methods for Evaluating Solid Waste 846. Sample collection methodology and frequency
shall be recommended by the HSO and accepted by the Engineer with an adequate number of samples taken
to be representative of all waste material collected. If the waste material does not pass the TCLP test, it shall
be disposed of in a permitted TSD facility as designated in writing by the Engineer. The waste materials
handling decision shall be documented by a report (five copies) submitted to the Engineer. This
documentation shall include a description of sample collection methodology, testing performed, test results
and comparison of test results with hazardous waste requirements. The waste material shall not be held at
an unpermitted TSD facility site in excess of Resource Conservation and Recovery Act (RCRA) temporary
storage time limits.

(e) When an item coated with paint is removed, all loose paint shall be removed and collected from the item
within 24 hours of the time it is removed or placed onto the ground. All loose paint shall be removed and
collected from a painted item before it is removed from the site. The Contractor shall contain loose paint until
it is removed and collected. Loose paint is defined as that which can be removed by manual scraping
methods. Over waterways, the Contractor shall capture all paint debris by the method specified in the
methods statement. The paint debris shall be collected on a daily basis and shall be stored in a properly
labeled, tightly sealed container and placed in a secured location at the end of each working day.
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(f) All painted steel components which are not designated to be salvaged shall be recycled. Contractor
possession of the steel for future use shall be considered a form of recycling. Prior to transport of the
components off-site, the Contractor shall obtain a letter from the recipients of the painted steel components
stating that they have been fully informed of the contents of the paint and are capable of handling the paint. If
the Contractor is to maintain future possession of the steel, the Contractor shall supply this letter. If there will
be more than one recipient of the painted material, one letter shall be obtained from each recipient. The
Contractor shall provide a copy of each letter to the Engineer. If the painted steel components will be
recycled by melting, the letter from the recipient is not required. The Contractor shall submit a letter stating
the destination of the painted steel components and that they will be melted.

(g9) When the work consists of the removal of a bridge or components of a bridge coated with paint which has
been assumed to contain lead, chromium, other heavy metals, or a combination thereof the Contractor shall
capture paint debris which is dislodged during removal operations. The Contractor may choose any method
for dismantling the bridge, subject to the following required construction sequence limitations:

(1) The concrete deck shall be removed prior to removal of the steel superstructure.

(2) If the methods statement indicates that girders will be dropped to the ground during dismantling, all debris
from the concrete deck removal operation shall be removed from the area below the bridge before any
girders are dropped into this area.

(3) Girders may be cut and dropped only if the span is located entirely over land.

250.05 Material Handling. This work consists of the additional handling of groundwater and soils to be
excavated for construction of the project which are suspected or known to be contaminated. This work also
includes stockpiling or containerization, analytical sampling and testing, and final disposition of contaminated
groundwater and soils requiring special handling.

The Contractor shall maintain vertical trench walls for the work in the specified areas of known or potential
contamination, as shown on the plans. Shoring may be necessary to meet this requirement. The Contractor shall
confine the removal of contaminated groundwater and soils encountered as a result of the excavation activities in
the specified areas to the vertical and horizontal limits of structure excavation specified in the Contract. The
Contractor shall be responsible for any contaminated materials generated beyond the limits of excavation. This
shall include any sampling, analysis, and disposal required, and the costs thereof. The Contractor shall be listed
as the generator of any such material. The limits of excavation shall be determined as 18 inches outside of
structures, including sewers, water lines, inlets, manholes, and other underground structures to be constructed, or
as directed.

Specific areas of known or potential contamination have been identified in the project plans. There is the potential
of encountering contaminated groundwater and soil, which has not been summarized in the plans or
specifications, at unknown locations on the site. Suspected contaminated soil and groundwater shall be handled
by one of three methods as follows:

(a) Materials Handling (Stockpile& Containerization). When recommended by the HSO and authorized by the
Engineer, material shall be stockpiled or containerized for analysis and characterization for proper handling
and, disposal, or both. Sampling and testing of materials shall be as described in the Contract. If analysis
indicates that soil samples are designated as uncontaminated, as determined by the criteria shown in the
Contract or as determined by the CDPHE, the associated soils will not require any special handling and will
become the property of the Contractor and may be used on site, subject to other requirements of the
Contract. Health and safety monitoring and strict fugitive dust control shall be conducted during the
placement of these soils. If analysis indicates that groundwater samples are designated as uncontaminated,
as determined by the criteria shown in the Contract or as determined by the CDPHE, the groundwater shall
be handled in accordance with subsection 107.25.

Stockpiled and containerized materials shall be secured in compliance with the following provisions
until they are determined to be uncontaminated:

1. The Contractor shall not store the material for more than 90 days.
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2. The Contractor shall prevent any runoff from infiltrating the ground or running out of the containment
area.

3. Soils and groundwater containing different contaminants shall be placed in separate containers or
stockpiles.

4. The Contractor shall prevent the dispersion of materials or the dilution or mixing of containers and
stockpiles.

5. The ground surface on which the contaminated soils will be placed shall be covered with plastic sheeting
which will withstand the placement and removal of stockpiled materials without breaching.

6. The ground surface shall be graded to drain toward the edge of the soil piles and the berm or trench
around them shall be covered by plastic sheeting.

7. Proper security shall be provided in accordance with 40 CFR.

(b) Solid Waste Disposal. Soils determined to be contaminated, but not hazardous, as established by criteria in
the Contract or as determined by CDPHE or other regulatory agencies having jurisdiction, shall be handled
and disposed of, or both as recommended by the HSO and approved by the Engineer. The Contractor shall
haul this material to a solid waste disposal facility.

(c) Contaminated Groundwater Disposal. Groundwater determined to be contaminated, but not hazardous, as
established by criteria in the Contract or as determined by CDPHE or other regulatory agencies having
jurisdiction, shall be handled and disposed of, or both as recommended by the HSO and approved by the
Engineer. The Contractor shall prepare a dewatering plan proposing at least three types of treatment and/or
disposal options of contaminated groundwater as required by applicable statutes and regulations. One of
the treatment options shall include permitting and onsite treatment prior to discharge or disposal. The
dewatering plan shall be submitted to the Engineer for approval four weeks before dewatering activities
begin.

(d) Hazardous Waste Disposal. Soils and groundwater that are designated or suspected to be hazardous shall
be containerized immediately upon excavation or upon discovery. Hazardous material shall be labeled and
transported to a permitted treatment, storage and disposal (TSD) facility or to a hazardous waste disposal
facility approved by the Engineer.

(e) Additional Requirements. Stockpiled or containerized material characterized as uncontaminated,
contaminated or hazardous shall be stored and disposed of in a manner consistent with current established
federal, state, and local regulations for waste materials.

Materials with contaminants not specifically regulated shall be disposed of by the Contractor as directed, in
consultation with CDPHE. All areas where wastes are generated shall be reviewed by the HSO to identify
potential contaminant sources that may result in a contaminated waste stream.

Contaminated groundwater and soils, which have been identified as solid waste or hazardous waste,
requiring disposal according to federal, state, and local regulations, shall be transported in accordance with
49 CFR by the Contractor to an appropriately permitted treatment facility, landfill, incinerator or asphalt
plant or other facility approved to accept the waste. CDPHE and the landfill or other treatment or disposal
facility shall be notified by the HSO of the material to be disposed of and the corresponding analytical test
results prior to shipment. Potentially contaminated water collected from the lined trench of a stockpile shall
be treated as required by Colorado Wastewater Discharge Permit System (CDPS) permits, 29 CFR and 40
CFR and reimbursed separately in accordance with Contract requirements.

250.06 Sample delivery. This work consists of the collection, containerization and delivery of material samples
for analysis to the testing facility designated in the Contract.
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Environmental Protection Agency (EPA) protocol and standards shall be followed in the collection,
containerization and transport of samples to be analyzed, including the documentation of the proper chain of
custody of all samples. The Contractor shall collect sufficient sample material to perform the required analysis
and is responsible for ensuring that appropriate climate control has been provided for sample transport. Sample
delivery shall be made within the maximum allowable holding time for each sample type, not to exceed 24 hours,
excluding weekends. The time period required for sample collection and delivery to the testing facility will not be
considered an excusable delay. The analysis to be completed and turnaround time shall be approved by the
Engineer.

The Contractor shall provide the Engineer with a copy of documentation indicating that proper chain of custody
requirements have been followed for all samples.

Quality control samples shall be provided by the Contractor in accordance with the quality control requirements
of the testing facility designated in the Contract (quality control requirements are available from the Engineer).
The Contractor shall prepare, label and transport these samples to the testing facility in conjunction with the
delivery of other samples authorized for analysis by the Engineer, at no additional cost.

The Engineer may request splits of samples, in advance of collection, which shall be provided at no additional
cost by the Contractor.

250.07 Regulated Asbestos Contaminated Soils (RACS) Management . Environmental documents or plans
listed in the special provisions should include known or suspected locations that could involve encounters with
RACS during excavation and other soil disturbing construction activities. Unexpected discoveries of RACS may
occur during excavation and soil disturbing construction activities. RACS shall be properly managed or
remediated, in accordance with subsection 250.07(a).

All asbestos related activities shall be performed by CDPHE certified asbestos professionals, contractors, or
consultants. Certifications are issued by the CDPHE, Indoor Air Quality Unit. A Colorado Certified Asbestos
Building Inspector shall manage the assessment and disposal of RACS and other ACM. The Indoor Air Quality
Unit within CDPHE is the only unit that certifies such professionals. The Contactor shall furnish a copy of the
certification to the Engineer.

(a) Regulatory Compliance. RACS management is governed by 6 CCR 1007-2, Section 5.5, which includes
and references regulatory compliance with Colorado Air Quality Control Commission Regulation No. 8 Part
B-Asbestos. Colorado RegulationNo. 8 governs all asbestos activities, demolition, permitting, and
certification of Certified Asbestos Professionals in the State of Colorado. The Contractor shall conform to
all current regulations, policy directives, or both, issued by the CDPHE, and the Department.

(b) Asbestos Management and Visual Inspections Asbestos management shall be performed by a CDPHE
certified asbestos building inspector. All inspections of the area of asbestos contaminated soil removal shall
be performed by a CDPHE certified Asbestos Building Inspector to determine what, if any, controls must be
instituted to allow future activity in the excavation area.

(c) Permitting and Notification. The CDPHE requires notification of any soil disturbing activity where asbestos is
known, suspected, or discovered. A 24-hour notification to CDPHE is required after any soil disturbing
activity of an unplanned asbestos discovery. A 10 working day notification to CDPHE is required prior to any
soil disturbing activity in an area with known or potential RACS. Removal of asbestos-containing material on
a facility component, that is located on or in soil that will be disturbed, with asbestos quantities above the
following trigger levels shall be permitted and abated in accordance with the requirements of Colorado Air
Quality Control Commission Regulation No. 8 (5 CCR 1001-10, Part B):

(1) 260 linear feet on pipes,
(2) 160 square feet on other surfaces, or
(3) The volume of a 55-gallon drum.
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All permit applications shall be submitted to the Colorado Department of Public Health and Environment a
minimum of 10 days prior to start of work for approval. The permit application and notification shall be
submitted simultaneously. A CDPHE certified General Abatement Contractor shall obtain all required State
and local permits and shall be responsible for all associated fees. Permit application, notification, and
waiver request forms shall be submitted to:

Colorado Department of Public Health and Environment Permit Coordinator/APCD - SS - B1 4300
Cherry Creek Drive South Denver, CO 80246-1530 Phone: (303) 692-3100 Fax: (303) 782-0278

Application and waiver forms are available on the CDPHE website: asbestos@state.co.us

CDOT’s Regulated Asbestos-Contaminated Soil Management Standard Operating Procedure, dated
October 18, 2016. Asbestos contaminated soil shall be managed in accordance with 6 CCR 1007-2, Part 1,
Section 5.5, Management of RACS.. . Regulations apply only upon unexpected discovery of asbestos
materials during excavation and soil disturbing activities on construction projects, or when asbestos
encounters are expected during construction. The Contractor shall comply with procedures detailed in the
CDPHE'’s Management of Regulated Asbestos Contaminated Soil Regulation and CDOT’s CDPHE
approved Regulated Asbestos-Contaminated Soil Management Standard Operating Procedure, dated
October 18, 2016, including the following minimum requirements:

(1) Immediate actions and implementation of interim controls to prevent visible emissions, exposure, and
asbestos contamination in surrounding areas.

(2) Soil Characterization.

(3) Training required for all personnel involved in excavation and other soil disturbing activities, once
asbestos is encountered during construction or on projects where asbestos encounters are expected.
Asbestos Awareness Training shall be given by a qualified and certified Asbestos Building Inspector with
a minimum of six months experience inspecting asbestos contaminated soil.

(4) Assessment for the presence and extent, within the proposed area of disturbance, of asbestos
discoveries, whether expected or unexpected, by a CDPHE Certified Asbestos Building Inspector.

(5) Investigation and sampling required for risk assessment and management. Investigation, if required,
shall be conducted by a CDPHE Certified Asbestos Building Inspector.

(6) Risk assessment and determinations for further management or abatement.

(i) Risk assessment and determinations must be made by a CDPHE Certified Asbestos Building
Inspector, and coordinated with the Engineer.

(i) Soil remediation is not necessarily required, depending on the circumstances.

(7) Submit CDPHE 24-hour Notification form for unexpected RACS discovery included in Attachment 1 of
the CDOT Regulated Asbestos-Contaminated Soil Management Standard Operating Procedure

(8) Submit CDPHE 10-day Notification form for planned RACS management included in Attachment 1 of the
CDOT Regulated Asbestos-Contaminated Soil Management Standard Operating Procedure.

Risk Assessment and Determinations for Further Management Or Remediation. Risk assessment and
determinations for further management or remediation must be closely coordinated with the Project Engineer
and Project Manager of the Statewide Management Plan.

250.08 Methamphetamine Lab Sites. Demolition of former Methamphetamine (meth) labs is enforced by the

Governing Authority, which varies from county to county. The Contractor shall demolish all buildings that are
identified as former meth labs, as listed in public listings by the Governing Authority. The Contractor shall
provide evidence of demolition to the Governing Authority, obtain receipt of such evidence by the Governing
Authority, and shall submit these to Engineer immediately following demolition.
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Septic tank removal at known meth lab sites shall undergo preliminary assessment by an Industrial Hygienist or
Certified Industrial Hygienist to determine proper removal and disposal. Work shall proceed in accordance with
the recommendations of the Hygienist.

METHOD OF MEASUREMENT

250.09 Environmental Health and Safety Management will not be measured, but will be paid for on a lump sum
basis. This will include all work, materials, and hourly time charges by the HSO and other personnel required to
accomplish the following:

(1) Preparation, submittal and briefing of the initial HASP
(2) Preparation and submittal of the Waste Management Plan
1. Preparation and Submittal of the Dewatering Plan
2. Preparation and Submittal of the Remediation Plan
(3) Procedures and equipment specified in subsections 250.03 - 250.07

(4) PPE (levels C and D) for Contractor’s personnel for any contamination identified in the preconstruction
investigations

(5) Preparation and submittal of the final site report

The quantity to be measured for Health and Safety Officer will be the total number of hours that the Health and
Safety Officer is actually used, as authorized, for the following work:

(1) Field monitoring necessary to ensure the safety of workers on the site;

(2) Hours in excess of the items listed under Environmental Health and Safety Management;
(3) Hours that are necessary due to unforeseen site conditions; and

(4) Hours of additional consultation or field work that is requested by the Engineer.

Equipment specified in subsection 250.03(a), preparation and submittal of the daily HSO diary, travel to and from
the project site, and PPE (Levels C and D) required for use by the HSO will not be measured and paid for
separately, but shall be included in the hourly cost of the HSO.

The quantity to be measured for Monitoring Technician will be the total number of hours that Monitoring
Technician is actually used as authorized. Equipment specified in subsection 250.03(b), supervision of the MT,
preparation and submittal of the daily monitoring diary, travel to and from the project site, and PPE required for
use by the MT (Levels C & D) will not be measured and paid for separately, but shall be included in the hourly
cost of the MT.

Solid stockpiled materials will be measured by the cubic yard computed from cross sections by the average end
area or other requirements acceptable method. Disposal of solid waste and solid hazardous waste materials will
be measured by the cubic yard in the disposal container.

Materials Sampling and Delivery will be measured by the actual number of samples collected, containerized and
transported to the testing facility indicated in the Contract.

Additional environmental health and safety management work required and authorized by the Engineer, but not
included in the items listed above, will be considered extra work to be paid for in accordance with subsection
109.04, unless such work is caused by the Contractor’s action.

BASIS OF PAYMENT

250.10 Partial payment for Environmental Health and Safety Management, as determined by the Engineer, will
be made as the work progresses. The Contractor shall submit a schedule of environmental related Health and
Safety Management work before the first partial payment is made. The schedule shall indicate the environmental
related Health and Safety Management time for each work item that requires Contractor environmental related
Health and Safety Management effort and the total time for the project.
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The accepted quantity for Health and Safety Officer will be the number of hours actually used and approved for
payment by the Engineer and will be paid for at the contract unit bid price.

The accepted quantity for Monitoring Technician will be the number of hours of onsite monitoring as approved
by the Engineer and will be paid at the Contract unit price.

Environmental Health and Safety Management, Health and Safety Officer and Monitoring Technician bid items
shall include vehicles, phone charges, supplies, printing, postage, office support, and all other miscellaneous
costs associated with the work.

Payment for Groundwater Handling (Containerization & Analysis) will be paid for in accordance with subsection
109.04. Payment for Soil Handling (Stockpile) will be made at the contract unit price for all excavated material
required to be stockpiled for analysis. The contract unit price will be full compensation for furnishing all materials,
labor, equipment and incidentals necessary to complete this work, and all handling of the material prior to
disposal. This includes haul, stockpile, and security. Payment for this work will be in addition to any payment
made under other bid items for excavation, embankment or backfill on the project, or waste disposal of this
material.

Payment for Solid Waste Disposal and Solid Hazardous Waste Disposal will be made at the appropriate contract
unit price for the disposal of material determined to be either solid waste or solid hazardous waste. The contract
unit prices will be full compensation for furnishing all materials, labor, equipment, tools, storage containers for
transport, containerization of material for up to 60 days, and incidentals necessary to complete this work. This
includes all handling of the material, loading for disposal, unloading for disposal, and borrow material required for
replacement of excavated material disposed of offsite. It does not include stockpiling or containerization required
for analysis which is included in the item Materials Handling (Stockpile & Containerization) paid for as described
above. Payment for waste disposal fees and transport of hazardous waste will be made as shown below.
Payment for this work will be in addition to any payment made under other bid items for excavation, embankment,
backfill or material handling (stockpile & containerization) on the project.

(1) Solid Waste. Transport costs to the disposal facility and disposal fees will be included in the contract unit
price for this work.

(2) Solid Hazardous Waste. Transport, Disposal and /or Treatment costs will be paid for by planned force
account in accordance with subsection 109.04.

(3) Liquid Hazardous Waste. Transport, Disposal and /or Treatment costs will paid for by planned force account
in accordance with subsection 109.04.

The cost of shoring required to limit the removal of contaminated materials to the specified limits shall be included
in the bid unit prices for any excavation to be performed. Such shoring ordered by the Engineer in areas other
than the specified areas of known or potential contamination, as shown in the plans, will be paid for in accordance
with subsection 109.04.

Payment for Materials Sampling and Delivery will be made at the contract unit price for each material sample
collected, containerized and transported to the laboratory testing facility as designated in the Contract. The
Contract unit price will be full compensation for furnishing all materials, labor, equipment, tools and incidentals
necessary to complete this work including required sampling kits, containers, sample splits and quality control
samples.

The Contractor shall be responsible for damage caused by Contractor negligence to the environment, persons, or
property. Expenditures associated with actions of the Contractor shall be borne by the Contractor at no cost to
the project.

Contaminated groundwater containerized, treated or disposed under the requirements of this specification will be
paid for by planned force account in accordance with subsection 109.04.

The accepted quantities will be paid for at the contract unit price for each of the pay items listed below that appear
in the bid schedule.
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Pay Item

Environmental Health and Safety Management
Health and Safety Officer

Monitoring Technician

Materials Sampling and Delivery

Materials Handling (Stockpile)

Solid Waste Disposal

Pay Unit
Lump Sum
Hour

Hour

Each
Cubic Yard
Cubic Yard

March 23, 2017



April 26, 2012

REVISION OF SECTION 401
COMPACTION OF HOT MIX ASPHALT

Section 401 of the Standard Specifications is hereby revised for this project as follows:
In subsection 401.17, delete the first paragraph and replace with the following:

401.17 Compaction. The hot mix asphalt shall be compacted by rolling. Both steel wheel and pneumatic tire
rollers will be required. The number, weight, and type of rollers furnished shall be sufficient to obtain the required
density while the mixture is in a workable condition. Compaction shall begin immediately after the mixture is
placed and be continuous until the required density is obtained. When the mixture contains unmodified asphalt
cement (PG 58-28 or PG 64-22) or modified (PG 58-34), and the surface temperature falls below 185 °F, further
compaction effort shall not be applied unless approved, provided the Contractor can demonstrate that there is no
damage to the finished mat. If the mixture contains modified asphalt cement (PG 76-28, PG 70-28 or PG 64-28)
and the surface temperature falls below 230 °F, further compaction effort shall not be applied unless approved,
provided the Contractor can demonstrate that there is no damage to the finished mat.

Warm Mix Asphalt compaction requirements shall conform to CP 59.

In subsection 401.17, delete the third paragraph and replace with the following:

SMA shall be compacted to a density of 93 to 97 percent of the daily theoretical maximum specific gravity,
determined according to CP 51. All other HMA shall be compacted to a density of 92 to 96 percent of the daily
theoretical maximum specific gravity, determined according to CP 51. If more than one theoretical maximum
specific gravity test is taken in a day, the average of the theoretical maximum specific gravity results will be used
to determine the percent compaction. Field density determinations will be made in accordance with CP 44 or 81.

In subsection 401.17, second to last paragraph, delete the first sentence and replace with the following:

After production paving work has begun, a new Roller Pattern shall be demonstrated when a change in the
compaction process is implemented.



July 19, 2012

REVISION OF SECTION 401
COMPACTION PAVEMENT TEST SECTION (CTS)

Section 401 of the Standard Specifications is hereby revised for this project as follows:
In subsection 401.17, delete the fifteenth paragraph and replace with the following:

Two sets of random cores shall be taken within the last 200 tons of the CTS. Each set shall consist of seven
random cores. The Engineer will determine the coring locations using a stratified random sampling process. The
locations of these cores will be such that one set can serve as a duplicate of the other. One set of these cores
shall be immediately submitted to the Engineer. This set will be used for determining acceptance of the CTS and
determining density correction factors for nuclear density equipment. Densities of the random samples will be
determined by cores according to CP 44. Density correction factors for nuclear density equipment will be
determined according to CP 81. Coring shall be performed under CDOT observation. Coring will not be
measured and paid for separately but shall be included in the work. For SMA, a CTS is not used. The Contractor
shall follow the requirements for the demonstration control strip in accordance with the Revision of Section 403,
Stone Matrix Asphalt Pavement.
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REVISION OF SECTION 401
COMPOSITION OF MIXTURES - VOIDS ACCEPTANCE

Section 401 of the Standard Specifications is hereby revised for this project as follows:

Subsection 401.02(a) shall include the following:

On projects with voids acceptance of hot mix asphalt, mix designs based on a theoretical rejection of baghouse
fines may be used when necessary to meet CDOT mix design requirements if the following additional
requirements are met. Written approval for use of theoretical rejection of baghouse fines mixture design shall
be obtained before production of project material.

(1)

()

®)

Price adjustment for the hot mix asphalt shall be made based on voids acceptance criteria as prescribed in
the latest version of the Standard Special Provision, Revision of Sections 105 and 106, Conformity to the
Contract of Hot Mix Asphalt (Voids Acceptance). All costs associated with theoretical rejection of baghouse
fines mix design, production, and acceptance shall be at the Contractor’s expense.

The Contractor shall submit a separate Quality Control (QC) plan for handling the rejection of baghouse
fines. The plan shall identify the plan, equipment, and procedures that will be used for the rejection of
baghouse fines. The plan shall include detailed information on baghouse control systems and actual data
demonstrating consistent system functionality. The QC plan shall be approved in writing prior to production.

The Contractor shall demonstrate that the material can be produced in accordance with one of the two
procedures listed below. The Contractor shall supply project aggregate material for use in establishing
acceptance testing equipment correction factors. Aggregate samples that have been produced according
to CP-L 5117 to represent plant-produced material shall be provided by the mix design lab.

(i) The Contractor shall produce a minimum of 3000 tons of material. This material shall be placed on non
thru lanes or offsite in locations approved by the Engineer. A minimum of 3 samples will be tested for
AC content, air voids and VMA. QL’s for each element will be determined in accordance with the
contract documents. If the QL is equal to or greater than 65 for VMA and Asphalt Cement Content and
the QL for the element of air voids is equal to or greater than 70, full production may commence. This
material may be considered a separate process and price adjustment will be in accordance with
subsection 105.05 or;

(i) The Contractor shall construct a 500-ton test strip on the main line on the project. Tonnage other than
500 tons may be produced only if approved. Three samples in the last 200 tons will be tested for
volumetric properties. After construction of the test section, production shall be halted until the testing
is complete and element QL'’s are calculated. If the QL is equal to or greater than 65 for VMA and
Asphalt Cement Content and the QL for the element of air voids is equal to or greater than 70, full
production may commence. If the TQL is less than 65 or the QL for the element of air voids is less
than 70, the material shall be removed and replaced at the Contractor's expense.



February 3, 2011
REVISION OF SECTION 401
PLANT MIX PAVEMENTS

Section 401 of the Standard Specifications is hereby revised for this project as follows:
Subsection 401.02(b) shall include the following:
After the Form 43 is executed, and all ingredients are available on the project, the Contractor shall notify the

Engineer a minimum of one working day in advance of beginning production of the hot mix asphalt. Any changes
in the Form 43 will require the same notification unless otherwise approved by the Engineer.



May 2, 2013
1
REVISION OF SECTION 401
RECLAIMED ASPHALT PAVEMENT

Section 401 of the Standard Specifications is hereby revised for this project as follows:
Subsection 401.02(b) shall include the following:

Reclaimed Asphalt Pavement (RAP) is allowed in hot mix asphalt (HMA) up to a maximum binder replacement of
23 percent for all lifts, provided all specifications for HMA are met. Fine Aggregate Angularity requirements shall
apply only to the virgin fraction of the fine aggregate. The RAP shall not contain clay balls, vegetable matter, or
other deleterious substances, and must meet the uniformity requirements as outlined below.

HMA Project Verification Testing for asphalt content and gradation will be performed at the frequencies listed in
the Field Materials Manual in accordance with CP-L 5120.

The Contractor shall have an approved mix design for the amount of RAP to be used. The AC content of the RAP
utilized in the Contractor RAP mix design shall be the average AC content determined in accordance with 1B or
1C, below, or alternatively, a minimum of five samples of the Contractors RAP stockpile may be sampled and the
average AC content of the RAP be determined using AASHTO T-164, Method A or B, or in accordance with 1C
below. The Contractor shall determine the total binder replaced by the binder in the RAP pursuant to the
following equation:

Total Binder Replaced = (A x B) x 100/E
Where:
A = RAP % Binder Content *
B = RAP % in Mix *
E = Total Effective Binder Content *
* in decimal format (i.e. 2% is 0.02)

The Total Binder Replaced by the binder in the RAP shall not exceed 23 percent of the effective binder content of
either the mix design or the produced mix.

The use of RAP shall be controlled in accordance with subsections 105.05 and 106.05. If the Contractor elects to
use RAP, the following additional conditions shall apply:

1. The Contractor shall have an approved Quality Control (QC) Plan that details how the RAP will be processed
and controlled. The QC plan shall address the following:

A. RAP Processing Techniques. This requires a schematic diagram and narrative that explains the
processing (crushing, screening, and rejecting) and stockpile operation for this specific project.

B. Control of RAP Asphalt Binder Content (AASHTO T-164, Method A or B). RAP Asphalt Binder Content
may also be determined in accordance with CP-L 5120, provided an RAP AC content correction factor is
determined through correlation testing with AASHTO T-164, Method A or B. The correction factor shall
be determined by performing correlation testing on the first five samples of the RAP AC content, then at
a frequency of one for every five AC content tests thereafter. The correction factor shall be determined
by calculating the average difference in AC content between CP-L 5120 and AASHTO T-164, Method A
or B, and applying the correction to the AC content determined in accordance with CP-L 5120 :

Frequency: 1/1000 tons of processed RAP material (minimum five tests)

C. (Alternate) The Contractor may propose a RAP asphalt content correction factor to be used in
conjunction with CP-L 5120. The proposed CP-L 5120 RAP asphalt content correction factor shall be
used with all RAP asphalt contents tested for the mixture design and quality control sampling and
testing. The methodology of the proposed CP-L 5120 RAP asphalt content correction factor shall be
outlined in detail in the approved RAP QC Plan. At a minimum, the proposed CP-L 5120 correction
factor shall identify the principal source locations of the RAP aggregate, gradation of the material tested,
and specific ignition oven serial number used in all the RAP asphalt content testing. The RAP source
locations, material gradation, and specific equipment used shall substantiate the CP-L 5120 asphalt
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content correction factor used for the testing. The substantiation must be from data gathered from
historical information or specific asphalt content correction data obtained from tests performed on similar
virgin aggregate sources, virgin material gradations, and the specific equipment used.

D. Control of RAP Gradation (CP31 or AASHTO T-30):
Frequency: 1/1000 tons of processed RAP material (minimum three tests)

E. Process Control Charts shall be maintained for binder content and each screen listed in subsection
401.02(b), during addition of any RAP material to the stockpile. The Contractor shall maintain separate
control charts for each RAP stockpile. The control charts shall be displayed and shall be made
available, along with RAP AC extraction testing laboratory reports to the Engineer upon request

The processed RAP must be 100 percent passing the 31.5 mm (1% inch) sieve. The aggregate obtained
from the processed RAP shall be 100 percent passing the 25.0 mm (1 inch) sieve. The aggregate and binder
obtained from the processed RAP shall be uniform in all the measured parameters in accordance with the
following:

UNIFORMITY*

Parameter Standard Deviation
Binder Content 0.5
Percent Passing 19 mm (%4”) 4.0
Percent Passing 12.5 mm ('%”) 4.0
Percent Passing 9.5 mm (3%”) 4.0
Percent Passing 4.75 mm (#4) 4.0
Percent Passing 2.36 mm (#8) 4.0
Percent Passing 600 um (#30) 3.0
Percent Passing 75 um (#200) 1.5
*Uniformity is the Maximum allowable Standard Deviation
of test results of processed RAP.

3. If RAP millings generated are incorporated in the same project, in accordance with CPL 5145 the
Contractor shall pave with a virgin mix design until sufficient amount of processed RAP has been
stockpiled and tested to allow full production of a RAP HMA mix.
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TEMPERATURE SEGREGATION

Section 401 of the Standard Specifications is hereby revised for this project as follows:
In subsection 401.16 delete the twelfth (last) paragraph and replace it with the following:

The Engineer may evaluate the HMA for low density due to temperature segregation any time industry best
practices, as detailed on Form 1346, are not being followed or the Engineer suspects temperature segregation is
occurring. The Engineer will first meet with the Contractor to discuss the paving practices that are triggering the
temperature investigation. Areas across the mat, excluding the outside 1 foot of both edges of the mat, that are
more than 25 °F cooler than other material across the width may be marked for density testing. Material for
temperature comparison will be evaluated in 3-foot intervals behind the paver across the width of the mat. The
material shall be marked and tested in accordance with CP 58. If four or more areas within a lot of 500 tons have
densities of less than 93 percent of the material’'s maximum specific gravity for SMA mixes or less than 92 percent
of the material’'s maximum specific gravity for all other HMA mixes, a 5 percent price disincentive will be applied to
the 500 ton lot. The 500 ton count begins when the Engineer starts looking for cold areas, not when the first cold
area is detected. This price disincentive will be in addition to those described in Sections 105 and 106. Only one
area per delivered truck will be counted toward the number of low density areas. Temperature segregation
checks will be performed only in areas where continuous paving is possible.



REVISION OF SECTION 401

TOLERANCES FOR HOT MIX ASPHALT (VOIDS ACCEPTANCE)

Section 401 of the Standard Specifications is hereby revised for this project as follows:

January 6, 2012

In subsection 401.02(b) delete Table 401-1, including the footnotes, and replace with the following:

Table 401-1

Tolerances for Hot Bituminous Pavement

Element Tolerance
e —
Asphalt Cement Content + 03%
Voids in the Mineral Aggregate (VMA) +12%
Air Voids +12%
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REVISION OF SECTIONS 412, 601 AND 711

LIQUID MEMBRANE-FORMING COMPOUNDS
FOR CURING CONCRETE

Sections 412, 601 and 711 of the Standard Specifications are hereby revised for this project as follows:
In subsection 412.14, first paragraph, delete the second sentence and replace with the following:

The impervious membrane curing compound shall meet the requirements of ASTM C 309, Type 2 and shall be
volatile organic content (VOC) compliant.

In subsection 601.13 (b), first paragraph, delete the second sentence and replace with the following:

A volatile organic content (VOC) compliant curing compound conforming to ASTM C 309, Type 2 shall be used on
surfaces where curing compound is allowed, except that Type 1 curing compound shall be used on exposed
aggregate or colored concrete, or when directed by the Engineer.

In subsection 601.16 (a) 1., delete the first sentence and replace with the following:

1. Membrane Forming Curing Compound Method. A volatile organic content (VOC) compliant curing compound
conforming to ASTM C 309, Type 2 shall be uniformly applied to the surface of the deck, curbs and sidewalks
at the rate of 1 gallon per 100 square feet.

Delete subsection 711.01 and replace with the following:

711.01 Curing Materials. Curing materials shall conform to the following requirements:

Burlap Cloth made from Jute or Kenaf AASHTO M 182
Liquid Membrane-Forming Compounds for

Curing Concrete ASTM C 309
Sheet Materials for Curing Concrete AASHTO M 171*
*Only the performance requirements of AASHTO M171 shall apply.

Straw used for curing shall consist of threshed straw of oats, barley, wheat, or rye. Clean field or marsh hay may
be substituted for straw when approved by the Engineer. Old dry straw or hay which breaks readily in the
spreading process will not be accepted.
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Section 412 of the Standard Specifications is hereby revised for this project as follows:

Delete subsection 412.12(a) and replace it with the following:

(a) Hand Finishing. Hand finishing should be minimized wherever possible. The Engineer shall be notified prior
to hand finishing work and the proposed hand finished work shall be addressed in the Quality Control Plan for
concrete finishing. Unless otherwise specified, hand finishing methods will be permitted only under the
following conditions. Hand finished concrete shall be struck off and screeded with a portable screed that is at
least 2 feet longer than the maximum width of the slab to be struck off. It shall be sufficiently rigid to retain its
shape. Concrete shall be thoroughly consolidated by hand vibrators. Hand finishing shall not be allowed after
concrete has been in-place for more than 30 minutes or when initial set has begun unless otherwise approved
by the Engineer. Finishing tools made of aluminum shall not be used.

The Contractor shall provide a Quality Control Plan (QCP) to ensure that proper hand finishing is
accomplished in accordance with current Industry standards in the concrete pavement placement. It shall also
identify the Contractor’s method for ensuring that the provisions of the QCP are met. The QCP shall be
submitted to the Engineer at the Preconstruction Conference. Paving operations shall not begin until the
Engineer has approved the QCP. The QCP shall identify and address issues affecting the quality of finished
concrete pavement including but not limited to:

Timing of hand finishing operations

Methodology to place and transport concrete
Equipment and tools to be utilized

Qualifications and training of finishers and supervisors

~— — ~— ~—

(1
(2
(3
(4

When the Engineer determines that any element of the approved QCP is not being implemented or that hand
finished concrete is unacceptable, work shall be suspended. The Contractor shall supply a written plan to
address improperly placed material and how to remedy future hand finishing failures and bring the work into
compliance with the QCP. The Engineer will review the plan for acceptability prior to authorizing the
resumption of operations.
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Sections 412 and 705 of the Standard Specifications are hereby revised for this project as follows:

Subsection 412.13 shall include the following:

Transverse and untied longitudinal joints shall be sawed and sealed as shown in the following diagram for
preformed compression seals. Installation shall conform to subsection 412.18, as revised for this project, and the
compression seal and lubricant materials shall conform to subsection 705.01, as revised for this project.
Subsection 412.18 shall include the following:

Before installation of the preformed compression seal the following shall be completed:

(1) Repair of defective pavement slabs and repair and proper curing of cracks or spalls in accordance with
subsection 412.16.

(2) Corrective work for tining.
(3) Corrective work for smoothness in accordance with subsection 412.17(c).

Air temperature at the time of installation shall be from 40 to 80 °F or as recommended by the manufacturer. The
joint shall be air cleaned with oil free air at 100 psi minimum just before seal installation. The preformed
compression seal shall have an uncompressed width of ''/16 inch. Installation shall be in conformance with the
following diagram and shall follow the manufacturers recommendations. A machine shall be used for installation
which results in proper depth of the seal without damage or twisting of the seal. Elongation during installation shall
not exceed 5 percent.

Subsection 705.01 shall include the following:

(c) Preformed Compression Seals. Preformed compression seals shall conform to AASHTO M 220. The lubricant
adhesive used for installation of the preformed compression seal shall conform to ASTM D 2835. The
Contractor shall provide the Engineer with certified test reports that indicate conformance of the preformed
compression seals and lubricant adhesive with these specifications before installation begins.



February 3, 2011

2
REVISION OF SECTIONS 412 AND 705
PREFORMED COMPRESSION SEALS

JOINT SHAPE AND JOINT FILLER DETAILS FOR
TRANSVERSE SAWED CONTRACTION JOINT AND
UNTIED LONGITUDINAL CONTRACTION JOINT

TOP OF 3/8" "
PAVEMENT —\/k % /4

™~ 5 f ©
™~ ; ~
sk T it
JOINT SEAL
l 11/18"
UNCOMPRESSED

WIDTH

—— SAW DEPTH

1/8" H"ﬂ"k

*Saw Depth

T/4 for transverse sawed contraction joint
T/3 for untied longitudinal contraction joint
Where:

T = pavement thickness

Tolerances of all joint width dimensions: 0 to +'/46 inch

Installation of preformed compression joint seals shall be in accordance with
manufacturer's recommendations.

The joint locations, spacing, and general notes on the standard for concrete
pavement joints for this project shall apply.

All materials and installation required for compression joint seals will be included in
the work.

All other joints shall be constructed in accordance with standard specifications.
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SURFACE TEXTURE OF PORTLAND CEMENT CONCRETE PAVEMENT

Sections 106 and 412 of the Standard Specifications are hereby revised for this project as follows:
Subsection 106.06 (a) shall include the following:

The Contractor shall submit the proposed method of PCCP texturing at the Pre-Construction conference for
approval by the Engineer. The Contractor shall perform process control (PC) testing for the pavement surface
texture depth in accordance with CP 77 Method B. All PC results for surface texture depth measurements shall
be included in the Contractor's QC notebook. The start of PC testing for texturing depth shall be completed within
24 hours after the first 500 linear feet of textured pavement is placed for each lane. Paving shall not proceed until
results are accepted by the Engineer.

Surface texture will be considered acceptable when the average texture depth (ATD) of the panel is greater than
0.05 inch. When the ATD is less than 0.05 inches, the Contractor shall determine the area represented by this
test. The area shall be determined by taking additional tests at 15 foot intervals parallel to the centerline in each
direction from the affected location until two consecutive tests are found to be within the specified limits. Any
surface with unacceptable texturing exceeding 25 linear feet in any lane or shoulder greater than 8 feet wide shall
be diamond ground full width of the lane. Upon the second unacceptable test result, the Contractor shall notify
the Engineer, in writing, the action taken to provide an acceptable surface texture.

Subsection 106.06 (b) shall include the following

The Department will perform surface texture acceptance testing in accordance with CP 77 Method B. The
Department will determine the panel locations where acceptance test measurements are to be taken. One
stratified random acceptance test per 2,500 linear feet or fraction thereof in each lane and shoulder wider than 8
feet shall be taken with a minimum of one test per day when the Contractor is paving.

When the Department locates areas of surface texture that do not meet the minimum ATD, the Contractor will be
notified and the Contractor shall be responsible for identifying the limits of the deficient texture depth. After the
Engineer approves the limits, the Contractor shall correct the deficient surface texture by diamond grinding full
lane width to provide an ATD greater than 0.05 inch at no additional cost to the project. Correcting surface texture
deficiencies shall occur prior to pavement smoothness testing and pavement thickness determinations.

In subsection 106.06, delete the Tining Depth element from Tables 106-2 and 106-3 and replace with the
following:

Table 106-2
Element Minimum Testing Frequency
Contractor’s Quality Control

Average Texture Depth | 1 per 528 linear feet in each lane and shoulder wider than 8 feet.

Table 106-3
Element Minimum Testing Frequency
Contractor’s Quality Control

Average Texture Depth | 1 per 528 linear feet in each lane and shoulder wider than 8 feet.

Delete subsection 412.07 (c)
Delete subsection 412.12 (c) and (d) and replace with the following:
(c) Final Finish and Stationing. The final surface of the pavement shall be uniformly textured with a broom,

burlap drag, artificial turf or diamond ground in order to obtain the specified texture depth. Surface
imperfections resulting from the texturing operation shall be corrected by the Contractor at no additional cost.
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Broom, burlap drag or artificial turf texture shall be installed within 15 minutes after strike-off, or as pavement
conditions allow

Diamond grinding shall be performed using diamond blades mounted on a self-propelled machine designed
for diamond grinding and texturing concrete pavement. The equipment shall have a positive means of
vacuuming the grinding residue from the pavement surface, leaving the surface in a clean, near-dry condition.
Diamond grinding shall not occur until the concrete has attained strength of at least 2,500 psi.

The diamond grinding process shall produce a pavement surface that is true to grade and uniform in
appearance. The grooves shall be evenly spaced. Any ridges on the outside edge next to the shoulder,
auxiliary, or ramp lanes greater than 3/16 inch high shall be feathered out to the satisfaction of the Engineer in
a separate, feather pass operation.

The pavement surface after diamond grinding shall have no depressions or misalignment of slope in the
longitudinal direction exceeding 1/8 inch in 12 feet when measured with a 12 foot straightedge placed parallel
to the centerline. All areas of deviation shall be reground at no additional cost.

Stationing shall be stamped into the outside edge of the pavement, as shown on the plans.
Delete subsection 412.14 and replace with the following:

412.14 Curing. Immediately after the finishing operations have been completed the entire surface and exposed
sides of the newly placed concrete, shall be sprayed uniformly with a curing compound meeting the requirements
of ASTM C309, Type 2. The ASTM C309 Type 2 curing compound shall be volatile organic content (VOC)
compliant.

The curing compound shall be applied within 10 minutes after the final finish has been applied. Failure to cover
the surface of the concrete within 10 minutes shall be cause for immediate suspension of the paving operations.

An initial application of curing compound shall be applied under pressure by mechanical sprayers at the rate of
not less than 1 gallon per 180 square feet of pavement surface. A second application of curing compound shall be
applied within 30 minutes after the initial application. The second application rate shall be not less than 1 gallon
per 180 square feet of pavement surface. Alternatively, the Contractor may apply the curing compound in one
application of not less than 1 gallon per 120 square feet. Additional curing compound shall be applied as needed
to ensure that 100 percent of the pavement is covered. The spraying equipment shall be fully automated,
equipped with a tank agitator, and a wind guard. During application, the compound shall be in a thoroughly mixed
condition with the pigment uniformly dispersed throughout the vehicle and the compound shall be stirred
continuously by effective mechanical means. Hand spraying of irregular widths or shapes and surfaces exposed
by removal of forms will be permitted. Curing compounds shall not be applied to the inside faces of joints to be
sealed.

Should the curing film become damaged from any cause, within 72 hours after concrete placement, except for
Class E concrete open to traffic, the damaged portions shall be repaired immediately with additional curing
compound, payment for which shall be at the Contractor’s expense.

The sides of pavement slabs shall be immediately sprayed with curing compound when the forms are removed.
Delete subsection 412.18(2) and replace with the following:

(2) Corrective work for texturing.

Delete subsection 412.22 and replace with the following:

412.22 Opening to Traffic. The pavement shall not be opened to traffic until the concrete has achieved a

compressive strength of 3000 psi. Concrete compressive strength shall be determined by maturity meters. Prior
to opening the pavement to traffic the roadway shall be cleaned, as approved.
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Prior to placement of concrete whose strength will be determined with maturity meters, the Contractor shall
provide the Engineer a report of maturity relationships in accordance with CP 69. The Contractor shall provide
maturity meters and all necessary wires and connectors. The Contractor shall be responsible for the placement
and maintenance of the maturity meters and wires. At a minimum a maturity meter will be placed at a minimum of
once per day and then once per 5,000 square yards. Placement shall be as directed by the Engineer.

For placements with multiple maturity meters, the lowest compressive strength shall determine when the
pavement may be opened to traffic.

If a maturity meter fails, is tampered with, is destroyed or was not placed, the section of pavement represented by
the maturity meter shall remain closed to traffic for a period of 28 days. The Contractor may choose at his own
expense to core the section of pavement represented by the maturity meter. Cores will be obtained and tested
according to CP 65. Cores will be a minimum of 4 inches in diameter. A minimum of three cores in a two square
foot area will be obtained. If the compressive strength of any one core differs from the average by more than 10
percent that compressive strength will be deleted and the average strength will be determined using the
compressive strength of the remaining two cores. If the compressive strength of more than one core differs from
the average by more than 10 percent the average strength will be determined using all three compressive
strengths of the cores. To open the section of pavement, the average compressive strength of the cores shall be
a minimum of 3,000 psi.

In subsection 412.24 (a) delete the second paragraph and replace with the following:

The price per square yard of Concrete Pavement shall be full compensation for furnishing and placing all
materials, including any dowels, tie bars, joint materials, texturing, sawing, finishing, and rumble strips.
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REVISION OF SECTION 503
DRILLED SHAFTS

Section 503 of the Standard Specifications is hereby deleted for this project and replaced with the following:
DESCRIPTION

503.01 This item of work consists of furnishing all materials, labor, tools, equipment, services and incidentals
necessary to construct the drilled shafts (also referred to as drilled caissons, drilled piers, cast-in-place-drilled-
holes, or cast-in-situ piles) in accordance with the Contract Documents and this Specification.

SUBMITTALS AND MEETINGS

503.02 Submittals. At least 30 days prior to the start of drilled shaft construction, the Contractor shall submit to
the Engineer an electronic file of a project reference list verifying the successful completion by the Contractor of
at least three separate foundation projects within the last five years with drilled shafts of similar size (diameter and
depth) and construction difficulty to those shown in the Plans in similar subsurface geotechnical conditions. A brief
description of each project and the project owner's contact name and current phone number shall be included for
each project listed. Work shall not begin until all the required submittals have been received by the Engineer.

(a) Experience and Personnel. The personnel assigned to the project shall have the following minimum
experience:

1. On-site supervisors shall have a minimum of two years of experience in supervising construction of drilled
shaft foundations of similar size (diameter and depth) and installation method to those shown in the Plans
and similar geotechnical conditions to those described in the geotechnical report. The work experience
shall be direct supervisory responsibility for the on-site drilled shaft construction operations. Project
management level positions indirectly supervising on-site drilled shaft construction operations are not
acceptable for this experience requirement.

2. Dirill rig operators shall have a minimum one year experience in construction of drilled shaft foundations.

The Engineer may request a list identifying on-site supervisors and drill rig operators assigned to the project
for review. The list shall contain a detailed summary of each individual's experience in drilled shaft
excavation operations. The Contractor shall inform the Engineer in writing of changes to field personnel.

(b) Drilled Shaft Installation Plan. At least 30 days prior to the start of drilled shaft construction the Contractor
shall submit an electronic file of a Drilled Shaft Installation Plan narrative.. In preparing the narrative, the
Contractor shall reference the available subsurface geotechnical data provided in the Contract and any
geotechnical reports prepared for this project. This narrative shall provide at a minimum the following
information:

(1) Description of overall construction operation sequence and the sequence of drilled shaft
construction when in groups or lines.

(2) A list, description and capacities of proposed equipment including but not limited to cranes, drills, augers,
bailing buckets, final cleaning equipment and drilling unit. As appropriate, the narrative shall describe why
the equipment was selected and suitability to the anticipated site and subsurface conditions.

(3) Details of drilled shaft excavation methods, including proposed drilling methods, methods for cleanout of
the bottom of the excavation hole and a disposal plan for excavated material including drilling slurry (if
applicable). This shall include means and methods to address subsurface geotechnical conditions
including boulder and obstruction removal techniques if such are indicated in the Contract subsurface
geotechnical information or Contract Documents.
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Details of the methods to be used to ensure drilled shaft hole stability (i.e., prevention of caving, bottom
heave, etc. using temporary casing, slurry, or other means) during excavation and concrete placement.

(4) Detailed procedures for mixing, using, maintaining, storing, and disposing of the slurry shall be provided if
applicable. A detailed mix design (including all additives and their specific purpose in the slurry mix) and a
discussion of its suitability to the anticipated subsurface geotechnical and site conditions shall also be
provided for the proposed slurry.

(5) The submittal shall include a detailed plan for process control of the selected slurry including property tests,
test methods, and minimum and/or maximum property requirements which must be met to ensure that the
slurry functions as intended for the anticipated subsurface conditions and shaft construction methods in
accordance with the slurry manufacturer's recommendations and these Specifications.

(6) When casings are proposed or required, casing dimensions and detailed procedures for casing
installation, removal, advancing the casing, and excavating the drilled shaft hole in accordance with
subsection 503.13 (b) of this Specification shall be provided. When removing casing, detail the method to
extract the casing to maintain shaft reinforcement in proper alignment and keep concrete workable during
casing extraction.

(7) Details of concrete placement including proposed equipment and procedures for delivering concrete to
the drilled shaft, placement of the concrete into the shaft, placement and raising of the tremie or pump
line during placement, size of tremie and pump lines, operational procedures for pumping, and a sample
uniform yield form to be used by the Contractor for plotting the volume of concrete placed versus the
depth of shaft for all shaft concrete placement. Describe the method to be used to form a horizontal
construction joint during concrete placement. Include details of procedures to prevent loss of slurry or
concrete into waterways, and other areas to be protected.

(8) Describe the method and materials that will be used to fill or eliminate all voids below the top of shaft
between the plan shaft diameter and excavated shaft diameter, or between the shaft casing and
surrounding soil if permanent casing is specified.

(9) Details of any required load tests or shaft integrity tests including equipment, instrumentation, procedures,
calibration data for test equipment, calculations and drawings.

(10)Details and procedures for protecting existing structures, utilities, roadways and other facilities during
drilled shaft installation.

Slurry Technical Assistance. If slurry is to be used to construct the drilled shafts, the Contractor shall provide
or arrange for technical assistance from the slurry manufacturer as specified in subsection 503.13 (b).5.(1) of
this Specification. The Contractor shall submit three copies of the following to the Engineer at least 14 days
prior to the start of drilled shaft construction:

(1) The name and current phone number of the slurry manufacturer's technical representative assigned to
the project.

(2) The names of the Contractor’s personnel assigned to the project and trained by the slurry manufacturer’s
technical representative in the proper use of the slurry. The submittal shall include a signed training
certification letter from the slurry manufacturer for each individual including the date of the training.

Logs of Shaft Construction. The Contractor’'s Quality Control staff shall prepare inspection logs using CDOT
Form 1333 — Inspector’s Report of Caisson Installation documenting each shaft construction activity. In
addition, the Contractor shall prepare and submit the logs documenting any subsurface investigation borings
or rock core holes performed by the Contractor at drilled shaft foundation locations.
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In addition to the information required on the Form 1333, the Contractor shall provide the following
information: type and dimensions of tools and equipment used, and any changes to the tools and equipment;
type of drilling fluid if used, the results of slurry tests, any problems encountered, and method used for bottom
cleaning.

In addition to the information required on the Form 1333, concrete placement records shall include at least the
following information: tremie tip elevation during concrete placement, and concrete yield curve (volume versus
concrete elevation, actual and theoretical.

A complete set of shaft inspection logs for an individual drilled shaft shall be submitted to the Engineer within
48 hours of the completion of concrete placement at the shaft.

503.03 Meetings. The Engineer will evaluate the Drilled Shaft Installation Plan for conformance with the Contract
within ten working days after receipt of the submission. At the option of the Department, a Shaft Installation Plan
Submittal Meeting may be scheduled following review of the Contractor’s initial submittal of the Plan. Those
attending the Shaft Installation Plan Submittal Meeting, if held, should include the following:

(1) The superintendent, on-site supervisors, and other Contractor personnel involved in the preparation and
execution of the Drilled Shaft Installation Plan.

(2) The Project Engineer and Owner’s personnel involved with the structural, geotechnical, and construction
review of the Drilled Shaft Installation Plan together with Owner’s personnel who will provide inspection
and oversight during the drilled shaft construction phase of project.

The Contractor shall submit to the Engineer updates or modifications to the Drilled Shaft Installation Plan
whenever such updates or modifications are proposed. The Engineer will evaluate the new information for
conformance with the Contract Plans and Specifications and respond within ten working days after receipt of the
submission.

A shaft preconstruction meeting shall be held at least five working days prior to the Contractor beginning any
shaft construction work at the site to discuss investigative boring information, construction procedures, personnel,
and equipment to be used, and other elements of the accepted Shaft Installation Plan as specified in Subsection
503.02.(b) of this Specification. If slurry is used to construct the shafts, the frequency of scheduled site visits to
the project site by the slurry manufacturer’s representative will be discussed. Those attending shall include:

(1) The superintendent, on site supervisors, and other key personnel identified by the Contractor as being in
charge of excavating the shaft, placing the casing and slurry as applicable, placing the steel reinforcing
bars, and placing the concrete. If slurry is used to construct the shafts, the slurry manufacturer's
representative and a Contractor’s employee trained in the use of the slurry, as identified to the Engineer
in accordance with Subsection 503.04.(c).4.(1) of this Specification, shall also attend.

(2) The Engineer, key inspection personnel, and appropriate representatives of the Department. If the
Contractor’s key personnel change, or if the Contractor proposes a significant revision of the approved
Drilled Shaft Installation Plan, an additional conference may be held at the request of the Engineer before
any additional shaft construction operations are performed.

503.04 Control and Disposal of Materials. Collect and properly dispose offsite all slurry and water displaced
during final cleaning and concrete placement. Open pits for collection of materials may be allowed during
construction activities for later disposal. Control all excavated material, slurry, water, and other matter so that at
no time it enters or encroaches upon the adjacent travel lanes, railroad, water ways, and .environmentally
sensitive or restricted areas as shown on the plans. All environmental regulations for handling, discharge, and
disposal of all construction materials shall be followed.
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MATERIALS

503.05 Concrete. Concrete used in the construction of drilled shafts shall be Class BZ and shall conform to the
requirements of Section 601. If the concrete does not meet the requirements of Section 601, reductions shall be
applied to the Subsection 503.24 drilled caisson pay item. The concrete slump shall be between 6 in. and 9 in.
and the coarse aggregate size shall not exceed 0.375 in. A minimum of 6 in. slump shall be maintained during the
period equal to the anticipated pour period plus 2.0 hours. The use of retarders and mid-range water reducers is
allowed to extend the slump life of the concrete.

503.06 Reinforcing Steel. Reinforcing steel used in the construction of drilled shafts shall conform to Section
602. When necessary, vertical bars shall be bundled in order to maximize clear space between vertical
reinforcement. Rolled hoops or bundled spirals shall be used in order to maximize the clear space between
horizontal reinforcement. Reinforcing steel cages for drilled shafts with varying shaft and socket diameters shall
be designed with a single, uniform diameter. At all times, the reinforcing bars and fabricated steel reinforcing cage
shall be supported off the ground surface and shall be protected from contamination with mud, oils and solvents,
and other deleterious materials. The steel should be free of excessive rust (flaking, peeling, and thick coating) at
the time of cage placement into the hole. Any contamination or excessive rust shall be cleaned and removed by
the Contractor to the Engineer’s acceptance prior to placement.

503.07 Casings. All permanent structural casing shall be of steel conforming to ASTM A36/A36M or ASTM A252
Gr 2 unless specified otherwise in the Plans. All splicing of permanent structural casing shall be in accordance
with Section 6.13.3, “Welded Connections,” of the AASHTO LRFD Bridge Design Specifications, which includes
AASHTO/AWS D 1.5M/ D 1.5 Bridge Welding Code. All casing shall be watertight and clean prior to placement in
the excavation. Where the minimum thickness of the casing is specified in the Plans, it is specified to satisfy
structural design requirements only. The Contractor shall increase the casing thickness from the minimum
specified thickness, as necessary and accepted by the Engineer, to satisfy the construction installation
requirements.

All permanent casing shall be of ample strength to resist damage and deformation from transportation and
handling, installation stresses, and all pressures and forces acting on the casing. For permanent nonstructural
casing, corrugated casing may be used. The diameter of permanent casing shall be as shown on the Plans
unless a larger diameter casing is approved by the Engineer. When a larger size permanent casing is approved
by the Engineer, no additional payment will be made for the increased weight of casing steel or the increased
quantity of drilled shaft excavation and concrete.

All temporary casing shall be a smooth wall structure steel except where corrugated metal pipe is shown in the
Plans as an acceptable alternative material. All temporary casing shall be of ample strength to resist damage and
deformation from transportation and handling, installation and extraction stresses, and all pressures and forces
acting on the casing. The casing shall be capable of being installed and removed without deforming and causing
damage to the completed shaft and without disturbing the surrounding soil. Temporary casing shall be completely
removed, unless otherwise shown on the Plans or approved by the Engineer. The outside diameter of temporary
casing shall not be less than the specified diameter of the shaft.

503.08 Mineral Slurry. Mineral Slurry shall be used in conformance with the quality control plan specified in
Subsection 503.02.(b).(5)

Mineral slurry shall conform to the following requirements:
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Property Test Requirement
Density (pcf) Mud Weight (Density) API 13B-1, 64.3t0 72

Section 1
Viscosity Marsh Funnel and Cup API 13b-1, 28 to 50
(seconds/quart) Section 2.2
pH Glass Electrode, pH Meter, or pH 8to 11

Paper
Sand Content (percent) | APl 13B-1, Section 5 4.0 max immediately prior to placing

concrete

503.09 Polymer Slurry. Polymer slurries, either natural or synthetic, shall be used in conformance with the
manufacturer's recommendations, and shall conform to the quality control plan specified in Subsection
503.02.(b).(5) of this Specification. The polymer slurry shall conform to the following requirements:

Property Test Requirement
Density (pcf) Mud Weight (Density) API 13B-1, 64.3 max.
Section 1
Viscosity Marsh Funnel and Cup API 13b-1, 3210 135
(seconds/quart) Section 2.2
pH Glass Electrode, pH Meter, or pH 810 1.5
Paper
Sand Content API 13B-1, Section 5 1.0 max immediately prior to placing
(percent) concrete

The sand content of polymer slurry prior to final cleaning and immediately prior to placing concrete shall be less
than or equal to 1.0 percent, in accordance with American Petroleum Institute APl 13B-1, Section 5. Slurry
temperature shall be at least 40°F when tested.

503.11 Water Slurry. Water may be used as slurry when casing is used for the entire length of the drilled hole, or
to stabilize the bedrock below the temporary casing provided that the method of drilled shaft installation maintains
stability at the bottom of the shaft excavation. Water slurry shall conform to the following requirements:

Property Test Requirement

Density (pcf) Mud Weight (Density) APl 13B-1, 64 max.
Section 1

Sand Content (percent) | API 13B-1, Section 5 1.0 max

503.12 Access Tubes for CSL Testing. Access tubes for CSL testing shall be steel pipe of 0.145 inches
minimum wall thickness and at least 1-1/2 inch inside diameter. The access tubes shall have a round, regular
inside diameter free of defects and obstructions, including all pipe joints, in order to permit the free, unobstructed
passage of 1.3 inch maximum diameter source and receiver probes used for the CSL tests. The access tubes
shall be non-galvanized, watertight, free from corrosion, and with clean internal and external faces to ensure good
bond between the concrete and the access tubes. The access tubes shall be fitted with watertight threaded caps
on the bottom and the top. Grout for filling the access tubes at the completion of the CSL tests shall be a neat
cement grout with a minimum water/cement ratio of 0.45.

CONSTRUCTION REQUIREMENTS

503.13 Drilled Shaft Excavation. . The excavation and drilling equipment shall have adequate capacity,
including power, torque and down pressure to excavate a hole of both the maximum diameter and to a depth of
20 feet or 20 percent beyond the maximum shaft length shown on the Plans, whichever is greater. Blasting will
only be permitted if specifically stated on the Plans or authorized in writing by the Engineer. Once the excavation
operation has been started, the excavation shall be conducted in a continuous operation until the excavation of
the shaft is completed except for pauses and stops. Pauses or interruptions during this excavation operation will
not be allowed except for casing installation, casing splicing and removal of materials or obstructions.
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Drilled shaft excavation operation interruptions not conforming to this definition shall be considered stops. The
Contractor shall provide temporary casing at the site in sufficient quantities to meet the needs of the construction
method.

If the drilled shaft excavation is not complete at the end of the shift or series of continuous shifts, the drilled shaft
excavation operation may be stopped provided the Contractor protects the shaft as indicated in subsection
503.13.(b) of this Specification before the end of the work day.

If slurry is present in the shaft excavation, the Contractor shall conform to the requirements of subsection 503.13
(b).5.(2) of this Specification regarding the maintenance of the minimum level of drilling slurry throughout the
stoppage of the shaft excavation operation, and shall recondition the slurry to the required slurry properties in
accordance with Sections 503.09, 503.10 and 503.11 of this Specification prior to recommencing shaft excavation
operations.

Sidewall over reaming shall be performed when the time for shaft excavation exceeds 24 hours (measured from
the beginning of excavation below the casing when casing is used). Sidewall over reaming shall also be
performed when the sidewall of the hole is determined by the Engineer to have softened due to the excavation
methods, swelled due to delays in the start of concrete placement, or degraded because of slurry cake buildup.
Over reaming thickness shall be a minimum of 1/2-inch.or as directed by the Engineer. Over reaming may be
accomplished with a grooving tool, over reaming bucket, or other equipment approved by the Engineer. If over
reaming is required as a result of the excavation time exceeding the time limit specified herein, the Contractor
shall bear the costs associated with both sidewall over reaming and additional drilled shaft concrete related to
over reaming.

Excavation to the foundation cap elevation shall be completed before drilled shaft construction begins unless
otherwise noted in the Contract Documents or approved by the Engineer. Any disturbance to the foundation cap
area caused by shaft installation shall be repaired by the Contractor prior to placing the cap concrete. When
drilled shafts are to be installed in conjunction with embankment construction, the Contractor shall construct
drilled shafts after placement of the embankment fill unless otherwise shown on the Contract Documents or
approved by the Engineer. Drilled shafts installed prior to the completion of the embankment fill shall not be
capped until the fill has been placed to the bottom of cap level.

(a) Drilled Shaft Excavation. The dry construction method consists of drilling the shaft excavation, removing
accumulated water and loose material from the excavation, placing the reinforcing cage, and concreting the
shaft in relatively dry excavation. The dry construction method may only be used if the shaft excavation
demonstrates that the following conditions are met: less than 12 inches of water accumulates above the base
of excavation over a period of one hour when no pumping is performed, the sides and bottom of the hole
remain stable without detrimental caving, sloughing or swelling between the completion of excavation and
concrete placement, all loose material and water can be satisfactorily removed prior to inspection and
concrete placement (no more than 2 inches of water will be permitted in the bottom of the shaft excavation at
the time of concrete placement), and the Engineer can visually inspect the sides and bottom of the shaft prior
to placing the concrete. The drilled shaft excavations shall not be left open overnight unless cased full depth
or otherwise protected against sidewall instability. An open excavation is defined as a drilled shaft that has not
been filled with concrete, or temporarily backfilled with a material approved by the Engineer in accordance
with Subsection 503.02 (b) of this Specification or protected in accordance with Subsection 503.13 (b). The
use of slurry to protect a drilled shaft during a drilling stoppage or overnight shutdown may be approved by
the Engineer. The excavation shall be protected with a suitable cover which will prevent persons or materials
from falling into the hole. Casing of drilled shafts in stable rock formations during stoppages is not required if
accepted by the Engineer unless shown on the Plans or specified herein.
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(b) Drilled Shaft Excavation Protection Methods. The Contractor bears full responsibility for selection and
execution of the methods of stabilizing and maintaining the drilled shaft excavation. The walls and bottom of
the drilled shaft excavation shall be protected so that sidewall caving and bottom heaves are prevented from
occurring. For shafts where the soils above the bedrock do not contribute to the bearing calculations as
shown on the plans, the soils surrounding the temporary casing may be disturbed during the installation of
temporary casing using uncontrolled in-situ slurries.

Acceptable protection methods include the use of casing, drilling slurry, or both.

1.

Temporary Casing Construction Method

The Contractor shall conduct casing installation and removal operations and drilled shaft excavation
operations such that the adjacent soil outside the casing and drilled shaft excavation for the full height of
the drilled shaft is minimally disturbed. For shafts where the soils above the bedrock do not contribute to
the bearing calculations as shown on the plans, the soils surrounding the temporary casing may be
disturbed during the installation of temporary casing using uncontrolled in-situ slurries.

If the Contractor is utilizing casing that is sealed into the underlying bedrock, water may infiltrate the shaft
below the casing. Excavation of the bedrock may continue without the use of casing or slurry if the shaft
remains stable.

The Contractor shall remove all temporary casings from the excavation as concrete placement is
completed, unless approval has been received from the Engineer to leave specified temporary casings in
place. As the temporary casing is withdrawn, sufficient head of fluid concrete must be maintained to
ensure that water or slurry outside the temporary casing will not breach the column of freshly placed
concrete. Casing extraction shall be at a slow, uniform rate with the pull in line with the shaft axis.
Excessive rotation of the casing shall be avoided to limit deformation of the reinforcing steel cage.

Permanent Casing Construction Method

After the casing has been filled with concrete, all void space occurring between the casing and drilled
shaft excavation shall be filled with a material which approximates the geotechnical properties of the in-
situ soils, in accordance with the Drilled Shaft Installation Plan specified in subsection 503.02.(b) of this
Specification.

Tops of permanent casings for the drilled shafts shall be removed to the top of the drilled shaft or finished
ground line, whichever is lower, unless the top of permanent casing is shown in the Plans at a different
elevation. For those drilled shafts constructed within a permanent body of water, tops of permanent
casings for drilled shafts shall be removed to the low water elevation unless otherwise shown on the
Plans or directed otherwise by the Engineer. Casing used for forming shafts installed through a body of
water shall not be removed.

Alternative Casing Methods

When approved by the Engineer, installation of casing using rotating or oscillating methods will be
permitted. Use of this alternative casing method shall be in accordance with the equipment and
procedures shown in the approved Drilled Shaft Installation Plan, and shall comply with all other
requirements specified herein. Drilled shaft casing shall be equipped with cutting teeth or a cutting shoe
and installed by either rotating or oscillating the casing.

Uncontrolled In-Situ Slurry

The uncontrolled in-situ slurry consists of in-situ soils from the drilled shaft mixed with water. For shafts
where the soils above the bedrock do not contribute to the bearing calculations as shown on the plans,
the contractor can use uncontrolled in-situ slurry to install temporary casing.
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For shafts where the soils above the bedrock do contribute to the bearing calculations, the use of
uncontrolled in-situ slurry to install temporary casing shall not be allowed. Slurry in accordance with
subsections 503.09, 503.10 and 503.11 or temporary casing in accordance with subsection 503.13 will be
required if the drilled shaft does not remain stable using uncontrolled in-situ slurry.

Slurry

The Contractor may use slurry in accordance with Subsections 503.09, 503.10 and 503.11 of this
Specification to maintain a stable excavation during drilled shaft excavation and concrete placement
operations once water begins to enter the drilled shaft excavation and remain present.

The Contractor may use slurry to maintain stability during drilled shaft excavation and concrete placement
operations in the event that water begins to enter the drilled shaft excavation at a rate of greater than
twelve inches per hour, or if the Contactor is not able to restrict the amount of water in the drilled shaft to
less than three inches prior to concrete placement, or to equilibrate water pressure on the sides and base
of the drilled shaft excavation when groundwater is encountered or anticipated based on the available
subsurface data.

A. Slurry Technical Assistance
If slurry is used, the manufacturer's representative, as identified to the Engineer in accordance with
Subsection 503.02. (c) of this Specification, shall provide technical assistance for the use of the
slurry.
The manufacturer’s representative or the Contractor's employee trained in the use of the slurry, as
identified to the Engineer in accordance with Subsection 503.02.(c) of this Specification, shall be

present at the site throughout the shaft slurry operations for this project to perform the duties
specified above.

B. Minimum Level of Slurry in the Excavation

When slurry is used to maintain a stable excavation, the slurry level in the excavation shall be

maintained to obtain hydrostatic equilibrium throughout the construction operation at a height required

to provide and maintain a stable hole, but not less than 5 feet above the water table.

Slurry levels shall be as follows:

(1) not less than five feet above the water table for mineral slurries,

(2) not less than ten feet above the water table for water slurry and uncontrolled in-situ slurries,

(3) not less than ten feet above the water table for polymer slurries, except when a lesser dimension
is specifically recommended by the slurry manufacturer for the site conditions and construction
methods.

The Contractor shall provide casing, or other means, as necessary to meet these requirements.

The slurry level shall be maintained above all unstable zones a sufficient distance to prevent bottom
heave, caving or sloughing of those zones.

Throughout all stops in drilled shaft excavation operations, the Contractor shall monitor and maintain
the slurry level in the excavation the greater of the following elevations:

(1) no lower than the groundwater level elevation outside the drilled shaft,

(2) elevation as required to provide and maintain a stable hole.
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C. Cleaning Slurry

The Contractor shall clean, re-circulate, de-sand, or replace the slurry, as needed, in order to
maintain the required slurry properties. Sand content will only be required to be within specified limits
immediately prior to concrete placement.

503.14 Obstructions. When obstructions are encountered, the Contractor shall notify the Engineer promptly. An
obstruction is defined as a specific object not identified in the Plans or Geotechnical Report in accordance with
subsection 102.05 (including, but not limited to, boulders, logs, and manmade objects) encountered during the
drilled shaft excavation operation which prevents or hinders the advance of the drilled shaft excavation. When
efforts to advance past the obstruction to the design drilled shaft tip elevation result in the rate of advance of the
drilled shaft drilling equipment being significantly reduced relative to the rate of advance for the portion of the
drilled shaft excavation in the geological unit that contains the obstruction, then the Contractor shall remove,
bypass or break up the obstruction under the provisions of subsection 503.24 of this Specification. Blasting will
not be permitted unless approved in writing by the Engineer.

Drilling tools that are lost in the excavation will not be considered obstructions, and shall be promptly removed by
the Contractor. All costs due to lost tool removal will be borne by the Contractor including, but not limited to, costs
associated with the repair of hole degradation due to removal operations or an excessive time that the hole
remains open.

503.15 Protection of Existing Structures and Drilled Holes. The Contractor shall control operations to
prevent damage to existing structures and recently drilled holes, utilities, roadways and other facilities.
Preventative measures shall include, but are not limited to, selecting construction methods and procedures that
will prevent excessive caving of the drilled shaft excavation and monitoring and controlling the vibrations from the
driving of casing or sheeting, drilling of the shaft, or from blasting, if permitted.

503.16 Slurry Sampling and Testing. Mineral slurry and polymer slurry shall be mixed and thoroughly hydrated
in slurry tanks, lined ponds, or storage areas. The Contractor shall draw sample sets from the slurry storage
facility and test the samples for conformance with the appropriate specified material properties before beginning
slurry placement in the drilled hole. Slurry shall conform to the quality control plan included in the Drilled Shaft
Installation Plan in accordance with Subsection 503.02.(b).(5) of this Specification and approved by the Engineer.
A sample set shall be composed of samples taken at mid-height and within two feet of the bottom of the storage
area.

The Contractor shall sample and test all slurry in the presence of the Engineer, unless otherwise approved by the
Engineer. The date, time, names of the persons sampling and testing the slurry, and the results of the tests shall
be recorded. A copy of the recorded slurry test results shall be submitted to the Engineer at the completion of
each drilled shaft, and during construction of each drilled shaft when requested by the Engineer.

Slurry samples shall be taken at mid-height and within two feet of the bottom of the drilled shaft and tested during
drilling as necessary to verify the control of the properties of the slurry. As a minimum, sample sets of polymer
slurry shall be taken and tested at least once every four hours after beginning its use during each shift. Sample
sets of all slurry shall be taken and tested immediately prior to placing concrete.

503.17 Drilled Shaft Excavation Inspection. The Contractor shall use best methods such as a cleanout
bucket, air lift, or hydraulic pump to clean the bottom of the excavation of all drilled shafts. For wet drilled shaft
excavation in soils, the base of the excavation shall be covered with not more than 3 inches of sediment or loose
or disturbed material just prior to placing concrete. For dry drilled shaft excavations in soils, the base of
excavation shall be covered with not more than 1.5 inches sediment or loose or disturbed material just prior to
placing concrete. For wet and dry drilled shaft excavations in rock, the base of the excavation shall be covered
with not more than 0.5 inch for 50 percent of the base area of sediment or loose or disturbed material just prior to
placing concrete.
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The excavated drilled shaft will be inspected and approved by the Engineer prior to proceeding with construction.
The bottom of the excavated drilled shaft shall be sounded with an airlift pipe, a tape with a heavy weight attached
to the end of the tape, a borehole camera with visual sediment depth measurement gauge, or other means
acceptable to the Engineer to determine that the drilled shaft bottom meets the requirements in the Contract. The
contractor shall supply all needed equipment required to inspect the drilled shaft excavation.

503.18 Assembly and Placement of Reinforcing Steel. The contractor shall show bracing and any extra
reinforcing steel required for fabrication of the cage on the shop drawings. The contractor will be responsible for
engineering the temporary support and bracing of the reinforcing cages to ensure that they maintain their planned
configuration during assembly, transportation and installation.

The reinforcing cage shall be rigidly braced to retain its configuration during handling and construction. Individual
or loose bars will not be permitted. All (100%) intersections of vertical and horizontal bars must be tied. At least 4
vertical bars of each cage, equally spaced around the circumference, shall be tied at all reinforcement
intersections with double wire ties. The remaining reinforcement intersections in each cage shall be tied with
single wire ties.

The reinforcement shall be carefully positioned and securely fastened to provide the minimum clearances
specified or shown on the Plans, and to ensure that no displacement of the reinforcing steel cage occurs during
placement of the concrete. Splicing of the reinforcement cage during placement of the cage in the shaft
excavation will not be permitted unless otherwise shown on the Plans or approved by the Engineer. If the
reinforcing cage is spliced during placement of the cage into the drilled shaft excavation, the splice details and
location of the splices shall be in accordance with the Plans and the accepted Drilled Shaft Installation Plan. In
addition, the work shall be performed within the time limits specified in Subsection 503.13

The steel reinforcing cage shall be securely held in position throughout the concrete placement operation. The
reinforcing steel cage shall be supported from the top during the placement of the concrete to achieve the
clearances shown on the plans. Setting the cage on the bottom of the hole will not be permitted. The support
system shall be concentric to prevent racking and displacement of the cage. The reinforcing steel in the drilled
shaft shall be tied and supported so that the location of the reinforcing steel will remain within allowable tolerance.
Concrete spacers or other approved non-corrosive spacing devices shall be used at sufficient intervals (near the
bottom, the top and at intervals not exceeding 10 feet vertically) to ensure concentric spacing for the entire cage
length. The number of spacers required at each level will be one spacer for each foot of excavation diameter, with
a minimum of four spacers at each level. The spacers shall be of adequate dimension to ensure an annular space
between the outside of the reinforcing cage and the side of the excavation along the entire length of the drilled
shaft as shown in the Plans. Acceptable feet made of plastic, or concrete (bottom supports) shall be provided to
ensure that the bottom of the cage is maintained at the proper distance above the base of the excavation unless
the cage is suspended from a fixed base during the concrete pour.

Minimum concrete cover to reinforcing steel shall be as follows:

Drilled Shaft Diameter Minimum Concrete Cover
Less than or equal to 3'-0” 3"
Greater than 3'-0” and less than 5-0” | 4”
5'-0” or larger 6"

If concrete placement does not immediately follow the cage placement, the Engineer may order the steel to be
removed from the excavation so that the integrity of the excavation, including the presence of loose material in the
bottom of the hole, and the surface condition of the reinforcing steel may be determined by inspection.

Bracing steel which constricts the interior of the reinforcing cage must be removed after lifting the cage if freefall
concrete or wet tremie methods of concrete placement are to be used.

The elevation of the top of the steel cage shall be checked before and after the concrete is placed. If the upward
displacement of the rebar cage exceeds 2 inches, or if the downward displacement exceeds 6 inches, the drilled
shaft will be considered defective. Corrections shall be made by the Contractor to the satisfaction of the Engineer.
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No additional drilled shafts shall be constructed until the Contractor has modified the rebar cage support in a
manner satisfactory to the Engineer.

503.19 Concrete Placement, Curing and Protection. Concrete placement shall commence as soon as possible
after completion of drilled shaft excavation by the Contractor and inspection by the Engineer. Immediately prior to
commencing concrete placement, the drilled shaft excavation and the properties of the slurry (if used) shall
conform to subsections 503.09, 503.10 and 503.11 of this Specification. The CSL access tubes shall be filled with
potable water before concrete placement and the top watertight threaded caps shall be reinstalled. Concrete
placement shall continue in one operation to the top of the drilled shaft, or as shown in the Plans.

If water is not present (a dry shaft), the concrete shall be deposited through the center of the reinforcement cage
by tremie or free-fall preventing segregation of aggregates. The concrete shall be placed such that the free-fall is
vertical down the center of the drilled shaft without hitting the sides, the steel reinforcing bars, or the steel
reinforcing bar cage bracing.

If water exists in amounts greater than two inches in depth or enters at a rate of more than twelve inches per hour
then the drilled shaft excavation must be filled with slurry to at least the level specified in
Subsection 503.13 (b).5.(2) and concrete placed by tremie methods outlined in this section.

The elapsed time for concrete placement shall not exceed the time limit defined in the accepted Drilled Shaft
Installation Plan and demonstrated by a successful technique shaft or test shaft. The concrete placement time
shall commence at the mixing of the concrete and extend through to the completion of placement of the concrete
in the drilled shaft excavation, including removal of any temporary casing. For wet placement methods, the
placement time shall start at the batching of the initial load of concrete to be placed in the shaft. Prior to concrete
placement, the Contractor shall provide test results of both a trial mix and a slump loss test conducted by an
approved testing laboratory using approved methods to demonstrate that the concrete meets this defined
placement time limit. The concrete mix shall maintain a slump of 4 inches or greater over the defined placement
time limit as demonstrated by trial mix and slump loss tests. The trial mix and slump loss tests shall be conducted
at ambient temperatures appropriate for site conditions. Ambient air temperature at the time of concrete
placement shall not be greater than the ambient temperature at the time of the concrete trial tests and slump loss
tests.

All admixtures, when approved for use, shall be adjusted for the conditions encountered on the job so the
concrete remains in a workable plastic state throughout the defined placement time limit.

Before placing any fresh concrete against concrete deposited in water or slurry (construction joint), the Contractor
shall remove all scum, laitance, loose gravel and sediment on the surface of the concrete deposited in water or
slurry, and chip off any high spots on the surface of the existing concrete that would prevent any steel reinforcing
bar cage from being placed in the position required by the Plans.

The Contractor shall not perform foundation piling driving or casing installation using oscillation method within a
radius of 20 feet, nor drilled shaft excavation operations within a clear distance of three diameters of a newly
poured drilled shaft 24 hours of the placement of concrete and only when the concrete has reached a minimum
compressive strength of 1800 psi.

For any portion of the caisson socketed in fine grained bedrock susceptible to slaking and degradation such as, but
not limited to, claystone, siltstone, or shale and provided the proper slurry properties have been achieved. If the
concrete is not placed within four hours of drilling, the Contractor shall drill into the bedrock an additional 1/3 of the
plan specified rock socket prior to placing the concrete. The reinforcing cage shall extend to the new tip elevation.
For the use of polymer slurry this requirement can be waived.

Throughout the underwater concrete placement operation, the discharge end of the tube shall remain submerged
in the concrete at least five feet and the tube shall always contain enough concrete to prevent water from
entering. The concrete placement shall be continuous until the work is completed, resulting in a seamless,
uniform shaft. If the concrete placement operation is interrupted, the Engineer may require the contractor to prove
by core drilling or other tests that the drilled shaft contains no voids or horizontal joints. If testing reveals voids or
joints, the Contractor shall repair them or replace the drilled shaft at no expense to the Owner.
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Responsibility for coring and testing costs, and calculation of time extension, shall be in accordance with Section
503.21 of this Specification. The Contractor shall use a concrete pump or gravity tremie. A tremie shall have a
hopper at the top that empties into a watertight tube at least eight inches in diameter. If a pump is used, a
watertight tube shall be used with a minimum diameter of four inches. The discharge end of the tube on the tremie
or concrete pump line shall include a device to seal out water or slurry while the tube is first filled with concrete. In
lieu of a seal at the discharge end of the pipe, the Contractor may opt to place a “Pig” or “Rabbit” in the hopper
prior to concrete placement which moves through the tremie when pushed by the concrete, forcing water or slurry
from the tremie pipe. The Contractor shall complete a concrete yield plot for each wet shaft poured by tremie
methods. This yield plot will be submitted to the Engineer within 24 hours of completion of the concrete pour.

The hopper and tubes shall not contain aluminum parts that will have contact with the concrete. The inside and
outside surfaces of the tubes shall be clean and smooth to allow both flow of concrete and the unimpeded
withdrawal of the tube during concrete placement.

503.20 Drilled Shaft Construction Tolerances. Drilled shafts shall be constructed so that the center of the
poured shaft at the top of the drilled shaft or mudline, whichever is lower, is within the following horizontal
tolerances:

Drilled Shaft Diameter Tolerance
Less than or equal to 2’-0” &
Greater than 2°-0” and less than 5-0” | 4”
5-0” or larger 6”

Drilled shafts in soil and rock shall be within 1.5 percent of plumb. Plumbness shall be measured from the top of
poured drilled shaft elevation or mudline, whichever is lower. During drilling or excavation of the drilled shaft, the
Contractor shall make frequent checks on the plumbness, alignment, and dimensions of the drilled shaft. Any
deviation exceeding the allowable tolerances shall be corrected with a procedure approved by the Engineer.

Drilled shaft steel reinforcing bars shall be no higher than six inches above or three inches below the plan
elevation.

The reinforcing cage shall be concentric with the drilled shaft excavation within a horizontal tolerance of 1-1/2
inches.

The top elevation of the completed drilled shaft shall have a tolerance of plus one inch or minus three inches.
The diameter of the drilled shaft shall not be less than the diameter on the Plans.

Tolerances for casings shall be in accordance with American Pipe Institute tolerances applicable to regular steel
pipe.

Drilled shaft excavations and completed drilled shafts not constructed within the required tolerances will be
considered defective. The Contractor shall be responsible for correcting all defective drilled shafts to the
satisfaction of the Engineer. Materials and work necessary, including engineering analysis and redesign, to
complete corrections for out-of-tolerance drilled shafts shall be furnished without either cost to the Owner or an
extension of the completion date of the project. Redesign drawings and computations submitted by the Contractor
shall be signed by a registered Professional Engineer licensed in the State of Colorado.

TESTING AND VERIFICATION

503.21 Integrity Testing. CSL testing shall be performed in accordance with ASTM D6760. The minimum
number of shafts tested shall be indicated in the plans. CSL testing shall be performed on shafts constructed
using tremie concrete placement methods and drilled shafts selected by the Engineer. The Engineer may
increase the number of shafts tested as deemed necessary. The Contractor shall accommodate the CSL testing
by furnishing and installing access tubes in accordance with Subsection 503.12 of this Specification.
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The Contractor shall install access tubes for CSL testing in drilled shafts as shown on the plans selected by the
Engineer to permit access for the CSL test probes. If, in the opinion of the Engineer, the condition of the drilled
shaft excavation permits drilled shaft construction in the dry, the Engineer may specify that the testing be omitted.

The Contractor shall securely attach the access tubes to the interior of the reinforcement cage of the drilled shaft.
One access tube shall be furnished and installed for each foot of drilled shaft diameter, rounded up to the nearest
whole number, unless otherwise shown in the Plans. A minimum of three tubes will be required. The access tubes
shall be placed around the drilled shaft, inside the spiral or hoop reinforcement and three inches clear of the
vertical reinforcement, at a uniform spacing measured along the circle passing through the centers of the access
tubes. If these minimums cannot be met due to close spacing of the vertical reinforcement, then the access tubes
shall be bundled with the vertical reinforcement.

If trimming the cage is required and access tubes for CSL testing are attached to the cage, the Contractor shall
either shift the access tubes up the cage, or cut the access tubes provided that the cut tube ends are adapted to
receive the watertight cap as specified.

The access tubes shall be installed in straight alignment and as near to parallel to the vertical axis of the
reinforcement cage as possible. The access tubes shall extend from the bottom of the drilled shaft to at least two
feet above the top of the drilled shaft. Couple tubes as required with threaded couplers, such that inside of tube
remains flush. The Contractor shall clear the access tubes of all debris and extraneous materials before installing
the access tubes. Care shall be taken to prevent damaging the access tubes during reinforcement cage
installation and concrete placement operations in the drilled shaft excavation.

The access tubes shall be filled with potable water before concrete placement, and the top watertight threaded
caps shall be reinstalled.

Prior to performing any crosshole sonic log testing operations specified in this subsection, the Contractor shall
remove the concrete at the top of the drilled shaft down to sound concrete.

The Contractor shall engage a qualified Specialty Engineer to perform the CSL testing. The qualified CSL
Specialty Engineer must have a minimum three years of experience of CSL testing and have a Colorado Licensed
Professional Engineer supervising the collection and interpretation of data. The contractor shall provide all
necessary assistance to the CSL Specialty Engineer to satisfactorily perform the testing.

The testing shall be performed after the drilled shaft concrete has cured at least 96 hours. Additional curing time
prior to testing may be required if the drilled shaft concrete contains admixtures, such as set retarding admixture
or water reducing admixture. The additional curing time prior to testing required under these circumstances shall
not be grounds for additional compensation or extension of time to the Contractor. No subsequent construction
shall be performed on the completed drilled shaft until the CSL tests are approved and the drilled shaft accepted
by the Engineer.

After placing the drilled shaft concrete and before beginning the CSL testing of a drilled shaft, the Contractor shall
inspect the access tubes. Each access tube that the test probe cannot pass through shall be replaced, at the
Contractor’s expense, with a two inch diameter hole cored through the concrete for the entire length of the drilled
shaft. Unless directed otherwise by the Engineer, cored holes shall be located approximately six inches inside the
reinforcement and shall not damage the drilled shaft reinforcement. Descriptions of inclusions and voids in cored
holes shall be logged and a copy of the log shall be submitted to the Engineer. Findings from cored holes shall be
preserved, identified as to location, and made available for inspection by the Engineer.

The Engineer may approve the continuation of drilled shaft construction prior to approval and acceptance of the
first shaft if the Engineer’s observations of the construction of the first shaft are satisfactory, including, but not
limited to, conformance to the Drilled Shaft Installation Plan as approved by the Engineer, and the Engineer’s
review of Contractor’s daily reports and inspector’s daily logs concerning excavation, steel reinforcing bar
placement, and concrete placement.

Drilled shafts with velocity reduction exceeding 30% are not acceptable without additional offset CSL testing and
Three Dimensional (3-D) Tomography analysis
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If subsequent testing at a drilled shaft indicates the presence of a defect(s) in the drilled shaft, the testing costs
and the delay costs resulting from the additional testing shall be borne by the Contractor. If this additional testing
indicates that the drilled shaft has no defect, the testing costs and the delay costs resulting from the additional
testing will be paid by the Owner, and, if the drilled shaft construction is on the critical path of the Contractor’s
schedule, a time extension equal to the delay created by the additional testing will be granted.

If the Engineer determines a drilled shaft is unacceptable based on the CSL tests and tomographic analyses, or
observes problems during drilled shaft construction, coring of the shaft to allow further evaluation and repair is
required, or the shaft has to be replaced. If coring to allow further evaluation of the shaft and repair is chosen, one
or more core samples shall be taken from each unacceptable shaft for full depth of the shaft or to the depth
directed by the Engineer. The Engineer will determine the number, location, and diameter of the cores based on
the results of 3-D tomographic analysis of offset and horizontal CSL data. An accurate log of cores has to be kept.
Properly mark and place the cores in a crate showing the shaft depth at each interval of core recovery. Transport
the cores, along with five copies of the coring log to the Engineer. Perform strength testing by an AASHTO
certified lab on portions of the cores that exhibit questionable concrete as determined by the Engineer. If the
drilled shaft offset CSL testing, 3-D tomographic analyses and coring indicate the shaft is defective, propose
remedial measures for approval by the Engineer. Such improvement may consist of, but is not limited to
correcting defective portions of the shaft, providing straddle shafts to compensate for capacity loss, or providing a
replacement shaft. Repair all detected defects and conduct post repair integrity testing using horizontal and offset
CSL testing and 3-D tomographic imaging as described in this Section. Perform all work described in this Section
at no additional cost to the Department, and with no increase in Contract Time.

All access tubes and cored holes shall be dewatered and filled with a 4000 psi grout after tests are completed and
the drilled shaft is accepted. The access tubes and cored holes shall be filled using grout tubes that extend to the
bottom of the tube or hole or into the grout already placed.

503.22 Drilled Shafts Load Tests. Test shafts shall be installed at the locations shown on the Plans unless
otherwise directed or approved by the Engineer.

Test shafts shall be installed to the same dimensions, details and elevations shown on the Plans, and shall be
installed using the same equipment and installation procedures proposed for installation of the foundation drilled
shafts.

If the methods or procedures are changed following the completion of load testing, the Contractor shall install
additional load test shafts, and conduct additional load tests as directed by the Engineer at no additional cost to
the Owner.

A stamped report of load test results within five business days of the testing completion is required. Load testing
results will be evaluated by the Engineer before installing any production drilled shafts, unless otherwise
authorized by the Engineer, to allow for design modifications based on the load test results. Load test data as
reported shall conform to the Drilled Shaft Foundation Testing (DSHAFT) and be available in electronic form at
the project website (http://srg.cce.iastate.edu/shaft).

(a) Static Load Tests. Static load tests shall be performed in accordance with the procedures specified in
ASTM D 1143.

(b) Force Pulse (Rapid) Load Tests. Force pulse (rapid) load tests shall be performed in accordance with the
procedures specified in ASTM D 7383.



January 12, 2017
15
REVISION OF SECTION 503
DRILLED SHAFTS

METHOD OF MEASUREMENT

503.23 Drilled caisson will be measured by the linear foot from the elevation shown on the plans to the bottom of
the hole as drilled.

Each approved splice of the reinforcing cage for additional length of caisson will be measured as % linear foot of
additional length of drilled caisson.

BASIS OF PAYMENT

503.24 The unit price of drilled shafts shall be full compensation for making all excavations; hauling and
disposal of excavated material; provision and disposal of slurry, performing all necessary pumping; furnishing
and placing required concrete and reinforcement steel, including the reinforcement projecting above the tops of
the drilled shafts necessary for splicing and any intermediate reinforcement splices; furnishing and placing of
CSL tubes; all backfilling; furnishing, placing, and removing temporary casings; furnishing permanent casing if
required to complete the work; and for furnishing all tools, labor, equipment, and incidentals necessary to
complete the work. Costs associated with repairing defects found in the drilled shaft shall be included in the cost
of the drilled shaft.

(a) Payment. The accepted quantities for drilled caissons will be paid for at the Contract unit price per linear
foot except for price adjustments allowed in (b) below.

Payment will be made under:

Pay Item Pay Unit
Drilled Caisson (XX Inch dia.) Linear Foot
Load Tests Each

CSL Testing Each

Obstruction Encounter and Removal will not be measured, and will be paid for in accordance with subsection
109.04 under Force Account Item, Obstruction Encounter and Removal.

(b) Price Adjustments. When the Engineer orders holes to be drilled to a lower elevation than shown on the
plans, compensation for additional depth will be as follows:
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DRILLED SHAFTS
Additional Length Compensation
0 to 5 feet Contract Unit Price
Over 5 feet to 15 feet | Contract Unit Price plus 15%
Over 15 feet As provided in subsection 109.04

Additional compensation will not be paid for the portions of a caisson that are extended due to the Contractor’'s
method of operation, as determined by the Engineer.



November 6, 2014

REVISION OF SECTION 507
GROUTED RIPRAP SLOPE AND DITCH PAVING

Section 507 of the Standard Specifications is hereby revised for this project as follows:
In subsection 507.05 delete the first paragraph and replace with the following:

507.05 Grouted Riprap Slope and Ditch Paving. Concrete mortar for grouted riprap slope and
ditch paving shall meet the requirements of Section 601 and the following:

Field Compressive Strength (28 days) (Not a 2000 psi

specification requirement)

Minimum Cement Content 560 Ibs./cu. yd.

Air Content 6-9%

Slump, AASHTO Designation T-119 5-9 inches

Fine Aggregate, AASHTO M-6 65-75%

Coarse Aggregate, AASHTO M-43 3/8” nominal maximum size
Polypropylene Fibers (1" fiber length or equivalent) 1.5 Ibs./cu. yd.




May 2, 2013

REVISION OF SECTIONS 507, 601 AND 606
MACRO FIBER-REINFORCED CONCRETE

Sections 507, 601 and 606 of the Standard Specifications are hereby revised for this project as follows:
Delete subsection 507.02 and replace with the following:

507.02 Concrete, Slope and Ditch Paving. Concrete shall conform to the requirements of Section 601.
Concrete shall be Macro Fiber-Reinforced Class B Concrete.

Preformed joint filler shall conform to AASHTO M 213

In subsection 507.08, first paragraph, delete the second sentence.

Subsection 507.14 shall include the following:

Polyolefin fiber reinforcement will not be measured and paid for separately, but shall be included in the work.
Subsection 601.05 shall include the following:

Concrete for Bridge Sidewalk shall be Macro Fiber-Reinforced Class D Concrete

Subsection 606.02 shall include the following:

Concrete for bridge rail shall be Macro Fiber-Reinforced Class D Concrete and conform to the requirements of
Section 601

Subsection 606.06 shall include the following:

Polyolefin fiber reinforcement will not be measured and paid for separately, but shall be included in the work.
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1
REVISION OF SECTION 601
CLASS B, BZ, D, DT AND P CONCRETE

Section 601 of the Standard Specifications is hereby revised for this project as follows:

Subsection 601.02 shall include the following:

Deviations from the Standard Class B, Class BZ, Class D, DT and P concrete may be made under the following
conditions:

(1) The minimum cement content may be reduced from that specified in Table 601-1 if lab test results show that
the permeability of the mix does not exceed 2,500 Coulombs at an age of not more than 56 days as
determined by ASTM C1202.

(2) The maximum cement content may be increased from that specified in Table 601-1 if lab test results show
that the unrestrained shrinkage is less than 0.050 percent when tested by CP-L 4103.

(3) The maximum amount of fly ash substituted for ASTM C150 cement or the maximum pozzolan content when
ASTM C595 or C1157 cement is used may exceed the limits in subsection 601.05 if lab test results show that
the permeability of the mix does not exceed 2,500 Coulombs at an age of not more than 56 days as
determined by ASTM C1202 and the salt scaling resistance is less than 3 as determined by ASTM C672.

(4) Except for Class DT, the concrete mix may use an Optimized Gradation (OG). When an OG is used
aggregate proportions must be a result of an optimized combined aggregate gradation (CAG) developed by
an approved mix design technique such as Shilstone or KU Mix. The amount of aggregate in the CAG
passing the 19 mm (% inch) sieve and retained on the12.5 mm (% inch) sieve shall be a minimum of 8
percent for the trial mix design. The coarseness factor (CF) and workability factor (WF) must plot within the
workability box (ABCD) depicted graphically by the following 4 coordinate points:

a. Point A> (CF,WF) 72, 31

b. Point B> (CF,WF) 44.5, 35
c. Point C> (CF,WF) 44.5,43.5
d. Point D> (CF,WF) 72, 40

Figure 601-1

Workability Box
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Coarseness Factor

CF=(S/T)x100

Where:
S = Percent Cumulative Retained on 9.5 mm (3/8 inch) Sieve
T = Percent Cumulative retained on 2.36 mm (No. 8) Sieve

WEF is the percent passing the 2.36 mm (No. 8) sieve. Increase workability factor by 2.5
percentage points for every 94 pounds per cubic yard of cementitious material used in excess of
564 pounds per cubic yard in the mix design. Decrease workability factor by 2.5 percentage
points for every 94 pounds per cubic yard of cementitious material used below 564 pounds per
cubic yard in the mix design. The Contractor shall not adjust the workability factor if the amount of
cementitious material is 564 pounds per cubic yard.
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CLASS B, BZ, D, DT AND P CONCRETE

(5) Aggregate gradings not obtained through an OG may be used if lab test results show that the
unrestrained shrinkage is less than 0.050 percent when tested by CP-L 4103.

Concrete with any of the above deviations shall be known as Class (_) Non Standard concrete (Class _-NS
concrete). For example Class B-NS. Non Standard concrete may be substituted for the equivalent standard
concrete. Non Standard concrete shall be tested, accepted, measured and paid for as standard concrete or
the pay item specifying standard concrete.

Subsection 601.05 shall include the following in the second paragraph:

(8) Concrete with an OG shall indicate the gradation proportions that results in a combined aggregate
gradation corresponding to compliance within the specified CF and WF box and shall include the
following charts used to perform aggregate gradation analysis:

(i) Coarseness Factor
(i)  Workability Factor
(iii) 0.45 power
(iv) Combined gradation

Delete Subsection 601.06 (10) and (11) and replace with the following:

(10) Weights of fine and coarse aggregates or combined weight when an OG is pre-blended
(11) Moisture of fine and coarse aggregates or combined moisture when an OG is pre-blended

Subsection 601.17 shall include the following:

(g) Water to cementitious material content (w/cm) ratio. When a Non Standard concrete is used the maximum
w/cm ratio is the w/cm ratio that was used in the in the laboratory trial mix for the Concrete Mix Design. The w/cm
ratio shall be determined for each batch of Non Standard concrete by the Contractor and provided to the Engineer
for approval prior to placement. If an adjustment to the mix is made after the Engineer’s approval, the w/cm shall
be determined and submitted to the Engineer prior to the continuation of placement. Any Non Standard concrete
that is placed without the Engineer’s approval shall be removed and replaced at the Contractor’'s expense.



February 3, 2011

REVISION OF SECTION 601
CONCRETE BATCHING

Section 601 of the Standard Specifications is hereby revised for this project as follows:
In subsection 601.06, delete (13) and (17) and replace with the following:

(13) Gallons of water added by truck operator, the time the water was added and the quantity of concrete in the
truck each time water is added.

(17) Water to cementitious material ratio.



February 3, 2011

REVISION OF SECTIONS 601
CONCRETE FINISHING

Section 6010f the Standard Specifications are hereby revised for this project as follows:
In subsection 601.12 (a) delete the fifth paragraph and replace it with the following:
Water shall not be added to the surface of the concrete to assist in finishing operations.

Hand finishing should be minimized wherever possible. The hand finishing methods shall be addressed in the
Quality Control Plan for concrete finishing. Hand finished concrete shall be struck off and screeded with a portable
screed that is at least 2 feet longer than the maximum width of the surface to be struck off. It shall be sufficiently
rigid to retain its shape. Concrete shall be thoroughly consolidated by hand vibrators. Hand finishing shall not be
allowed after concrete has been in-place for more than 30 minutes or when initial set has begun. Finishing tools
made of aluminum shall not be used.

The Contractor shall provide a Quality Control Plan (QCP) to ensure that proper hand finishing is accomplished in
accordance with current Industry standards. It shall identify the Contractor’'s method for ensuring that the
provisions of the QCP are met. The QCP shall be submitted to the Engineer at the Preconstruction Conference.
Concrete placement shall not begin until the Engineer has approved the QCP. The QCP shall identify and
address issues affecting the quality finished concrete including but not limited to:

(1
(2
3
(4

Timing of hand finishing operations

Methodology to place and transport concrete
Equipment and tools to be utilized

Qualifications and training of finishers and supervisors

~— — ~— ~—

When the Engineer determines that any element of the approved QCP is not being implemented or that hand
finished concrete is unacceptable, work shall be suspended. The Contractor shall supply a written plan to address
improperly placed material and how to remedy future hand finishing failures and bring the work into compliance
with the QCP. The Engineer will review the plan for acceptability prior to authorizing the resumption of operations.

In subsection 601.14(a) delete the fourth paragraph.
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REVISION OF SECTION 601

CONCRETE SLUMP ACCEPTANCE

Delete the fifth paragraph of Subsection 601.05 and replace with the following:

Section 601 of the Standard Specifications is hereby revised for this project as follows:

Delete Subsection 601.17 (b), 601.17 (d) and Table 601-3 and replace with the following:

Table 601-3
PAY FACTORS
Percent Total Air | Strength
Deviations Below Below
From Pay Specified Pay Specified
Specified Factor Strength (psi) Factor Strength (psi)
Air (Percent) [ <4500 psi (Percent) [ 2 4500 psi
(Percent) Concrete] Concrete]
0.0-0.2 98 1-100 98 1-100
0.3-0.4 96 101-200 96 101-200
0.5-0.6 92 201-300 92 201-300
0.7-0.8 84 301-400 84 301-400
0.9-1.0 75 401-500 75 401-500
Over 1.0 Reject Over 500 Reject
65 501-600
54 601-700
42 701-800
29 801-900
15 901-1000
Reject Over 1000

October 29, 2015

Except for Class BZ concrete, the slump of the delivered concrete shall be the slump of the approved concrete
mix design plus or minus 2.0 inch. The laboratory trial mix must produce an average compressive strength at
least 115 percent of the required field compressive strength specified in Table 601-1. When entrained air is
specified in the Contract for Class BZ concrete, the trial mix shall be run with the required air content.

(b) Slump. Slump acceptance, but not rejection, may be visually determined by the Engineer. Any batch that
exceeds the slump of the approved concrete mix design by 2.0 inches will be retested. If the slump is
exceeded a second time, that load is rejected. If the slump is greater than 2 inches lower than the approved
concrete mix design, the load can be adjusted with a water reducer, or by adding water (if the w/cm allows)
and retested.

Portions of loads incorporated into structures prior to determining test results which indicate rejection as the
correct course of action shall be subject to reduced payment or removal as determined by the Engineer.

(d) Pay Factors. The pay factor for concrete which is allowed to remain in place at a reduced price shall be
according to Table 601-3 and shall be applied to the unit price bid for Item 601, Structural Concrete.

If deviations occur in air content and strength within the same batch, the pay factor for the batch shall be the
product of the individual pay factors.
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1
REVISION OF SECTION 601
MATURITY METERS

Subsection 601.05 shall include

The Contractor shall provide the Engineer a report of maturity relationships in accordance with CP 69 with the
mix design submittal.

Subsection 601.17 (c) Shall include:

The Department is in the process of investigating the use of maturity meters for accepting structural concrete.
Maturity meter strength determinations made in accordance with this subsection will be used for research and will
not be used alone for acceptance or rejection of concrete. These maturity meter strength determinations may be
used by the Engineer to supplement concrete cylinder compressive strength determinations.

When strength is specified for bridge elements, concrete box culverts, and specified structures, concrete
compressive strength shall be determined by maturity meters in accordance with attached CP 69. A maturity
meter shall be placed randomly for every 100 cubic yards of concrete placed in a structure. A minimum of 2
maturity meters shall be placed per mix design per structure per day. Placement shall be as directed by the
Engineer. Maturity meters may be removed from the structure once the concrete has achieved the specified
strength or after 29 days, whichever occurs first.

The Contractor shall provide maturity meters. The Contractor shall also provide maturity meter readers and/or
cloud access to maturity meter data. The Contractor shall use maturity meters that wirelessly transmit maturity
meter data to hand held readers or to cloud based internet storage. The meters shall be capable of collecting
maturity data for a minimum of 28 days. The Contractor shall supply the Engineer with two identical hand held
readers or access to the cloud based data for the duration of the project. Hand held readers will be returned at the
end of the project. The Contractor shall provide all needed software and training for accessing the maturity meter
data. The Contractor shall submit the make and model of the maturity meters to the Engineer for approval at least
two weeks prior to placement of any concrete.

The Engineer will cast a set of 3 cylinders for maturity curve validation. The cylinders will be 6 inches in
diameter and 12 inches in height. A maturity meter will be placed at the center of mass of one cylinder. All 3
cylinders shall be stored together in identical conditions. Cylinders may be field or lab cured. At the time that the
compressive strength of the cylinders has achieved the specified strength, the compressive strength of the 2
cylinders without the maturity meter will be determined according to ASTM C39. If the average compressive
strength of the 2 cylinders is greater than the compressive strength of the maturity meter or within 10 percent
below the compressive strength of the maturity meter, the maturity meter curve will be considered acceptable. If
the average compressive strength of the 2 cylinders is more than 10 percent below the compressive strength of the
maturity meter, the maturity meter curve will be considered unacceptable and the Contractor shall create a new
curve. The new curve will be applied to the data and the compressive strength will be recalculated for the
structure.

Subsection 601.20 shall include the following:

All costs associated with maturity meters and their use in testing structural concrete will not be measured and paid
for separately but shall be included in the work.



Pilot project special provision: 601 mm
date: February 9, 2017

2

REVISION OF SECTION 601
MATURITY METERS

Colorado Procedure 69-17

Standard Method for

Estimating the In-Place Concrete Strength by a Maturity Method

(This procedure modifies ASTM C 1074-11. The current ASTM C 1074 is to be used in conjunction with this
procedure.)

1. SCOPE

1.1 This provides a procedure for estimating
in-place concrete strength by means of the
maturity method. The maturity index is
expressed either in terms of the temperature-time
factor or in terms of the equivalent age at a
specified temperature.

1.2 This procedure is identical to ASTM C
1074 Estimating Concrete Strength by the
Maturity Method, with the following exceptions:

8. PROCEDURE TO DEVELOP STRENGTH-
MATURITY RELATIONSHIP

Delete Subsection 8.4 from ASTM C 1074 and
replace with the following Subsections:

8.4 Test the cylinders in pairs at times that
yield compressive strengths in which at least
three sets are at or below 3000 psi (17 MPa), at
least two set are between 3000 psi and 4500 psi
and at least one set is above 4500 psi (17 MPa).
Perform compression tests in accordance with
ASTM C 39. When the specified compressive
strength of the concrete is greater than 4500 psi,
at least two sets shall have a compressive
strength between 4500 psi and the specified
compressive strength. If the range of the
compressive strength of the two cylinders
exceeds 10% of their average strength, test
another cylinder and compute the average of
three tests. If a test result is due to an obviously
defective specimen, discard the test result.

8.4.1 When a strength other than 3000 psi is
specified for opening a structure, at least three
sets of cylinders shall be tested below the
specified strength, and at least one set of
cylinders shall be tested above the specified
strength.

8.8 Testing to determine datum temperature
or activation energy will not be required.

9. PROCEDURE TO ESTIMATE IN-PLACE
STRENGTH

Delete Subsections 9.5 to 9.5.4 from ASTM C
1074 and replace with the following Subsections:

9.5 Verification of the Strength Maturity
Relationship. Verification of the Strength
Maturity Relationship is performed when safety
critical elements are identified by the Engineer.

9.5.1 Cast at least three field-molded cylinders.
The size of the cylinders shall be 6” by 12”. A
maturity meter will be placed in the center mass of
one cylinder. The maturity meter will be activated
when concrete comes in contact the meter.

9.5.2 These cylinders shall be cured together in
identical conditions.

9.5.3 When the compressive strength of the
cylinder as indicated by the maturity meter is 90 to
110 percent of the target compressive strength,
the compressive strength of at least two of the
remaining cylinders will be determined and
averaged. If the average compressive strength of
the cylinders deviates by more than 10 percent
from the compressive strength of the maturity
meter, the Strength Maturity Relationship is no
longer valid. A new Strength Maturity Relationship
shall be developed.
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1
REVISION OF SECTION 601
QC TESTING REQUIREMENTS FOR STRUCTURAL CONCRETE

Section 601 of the Standard Specifications is hereby revised for this project as follows:
Delete the first paragraph of subsection 601.17 and subsection 601.17(a) and replace with the following:

601.17 Acceptance and Pay Factors. These provisions apply to all concrete. The Contractor shall sample 601
pay items for both QC and QA in accordance with CP 61. The Engineer will witness the sampling and take
possession of the QA samples at a mutually agreed upon location. The Contractor shall be responsible for
Quality Control (QC) testing for 601 pay items. QC testing shall be performed at least once per day and then
once per 50 cubic yards for concrete slump, unit weight and concrete temperature for each 601 pay item.

(a) Air Content. The first three batches at the beginning of each day’s production for each 601 pay item shall
be tested by the Contractor's QC and CDOT’s QA for air content. When the QC and QA air content
measurements differ by more than 0.5 percent, both the QC and QA air meters shall be checked in
accordance with ASTM C 231. When air content is below the specified limit, it may be adjusted in
accordance with subsection 601.08. Successive batches shall be tested by the Contractor's QC and
witnessed by the Engineer until three consecutive batches are within specified limits. After the first three
batches, CDOT will follow the random minimum testing schedule. After the first three batches the
Contractor shall perform QC testing at a frequency of one random sample per 50 cubic yards. Air
content shall not be adjusted after a CDOT QA test.

Subsection 601.19 shall include the following:

The Contractor’s QC testing will not be measured and paid separately, but shall be included in the work.



April 30, 2015
REVISION OF SECTION 601
STRUCTURAL CONCRETE STRENGTH ACCEPTANCE

Section 601 of the Standard Specifications is hereby revised for this project as follows:
In subsection 601.17 (c), delete the first paragraph and replace with the following:

(c) Strength (When Specified). The concrete will be considered acceptable when the running average of
three consecutive strength tests per mix design for an individual structure is equal to or greater than the
specified strength and no single test falls below the specified strength by more than 500 psi. A test is
defined as the average strength of three test cylinders cast in plastic molds from a single sample of
concrete and cured under standard laboratory conditions prior to testing. If the compressive strength of
any one test cylinder differs from the average by more than 10 percent that compressive strength will be
deleted and the average strength will be determined using the compressive strength of the remaining two
test cylinders.



1
REVISION OF SECTIONS 206 AND 601
MATURITY METER AND CONCRETE
FORM AND FALSEWORK REMOVAL

Sections 206 and 601 of the Standard Specifications are hereby revised for this project as follows:
In subsection 206.03, delete the ninth paragraph and replace with the following:

Backfill material shall not be deposited against newly constructed masonry or concrete structures, until the
concrete has developed a compressive strength of 0.8 f 'c, except in cases where the structures support lateral
earth pressure. Concrete compressive strength for structures supporting lateral earth pressure shall conform to
subsection 601.12 (0). Concrete compressive strength shall be determined by maturity meters.

In subsection 601.09, delete (h) and replace with the following:

(h) Removal of Forms. The forms for any portion of the structure shall not be removed until the concrete is strong
enough to withstand damage when the forms are removed.

Unless specified in the plans, forms shall remain in place for members that resist dead load bending until concrete
has reached a compressive strength of at least 80 percent of the required 28 day strength, 0.80fc. Forms for
columns shall remain in place until concrete has reached a compressive strength of at least 1,000 psi. Forms for
sides of beams, walls or other members that do not resist dead load bending shall remain in place until concrete
has reached a compressive strength of at least 500 psi.

Forms and supports for cast-in-place concrete box culverts (CBCs) shall not be removed until the concrete
compressive strength exceeds 0.6 f.' for CBCs with spans up to and including 12 feet, and 0.67 f.' for CBCs with
spans exceeding 12 feet but not larger than 20 feet. Forms for CBCs with spans larger than 20 feet shall not be
removed until after all concrete has been placed in all spans and has attained a compressive strength of at least
0.80fc.

Concrete compressive strength shall be determined by maturity meters. At the pre-pour conference, the
Contractor shall submit the location where maturity meters will be placed.

The Contractor shall provide maturity meters and all necessary wires and connectors. The Contractor shall be
responsible for the placement and maintenance of the maturity meter and wire. . At a minimum a maturity meter
will be placed at the mid-span of beams and at support locations. Placement shall be as directed by the
Engineer.

For structures with multiple maturity meters, the lowest compressive strength shall determine when the forms can
be removed.

Acceptance cylinders shall not be used for determining compressive strength to remove forms.

When field operations are controlled by maturity meters, the removal of forms, supports and housing, and the
discontinuance of heating and curing may begin when the concrete is found to have the required compressive
strength.

Forms for median barrier, railing or curbs, may be removed at the convenience of the Contractor after the
concrete has hardened.

All forms shall be removed except permanent steel bridge deck forms and forms used to support hollow
abutments or hollow piers when no permanent access is available into the cells. When permanent access is
provided into box girders, all interior forms and loose material shall be removed, and the inside of box girders
shall be cleaned.
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REVISION OF SECTIONS 206 AND 601
MATURITY METER AND CONCRETE
FORM AND FALSEWORK REMOVAL

In subsection 601.11, delete (e) and replace with the following:

(e) Falsework Removal. Unless specified in the plans or specifications, falsework shall remain in place until
concrete has attained a minimum compressive strength of 0.80fc.

Falsework supporting any span of a simple span bridge shall not be released until after all concrete, excluding
concrete above the bridge deck, has attained a compressive strength of at least 0.80fc.

Falsework supporting any span of a continuous or rigid frame bridge shall not be released until after all
concrete, excluding concrete above the bridge deck, has been placed in all spans and has attained the
compressive strength of at least 0.80fc.

Falsework for arch bridges shall be removed uniformly and gradually, beginning at the crown, to permit the
arch to take its load slowly and evenly.

Falsework supporting overhangs and deck slabs between girders shall not be released until the deck concrete
has attained a compressive strength of at least 0.80fc.

Falsework for pier caps which will support steel or precast concrete girders shall not be released until the
concrete has attained a compressive strength of at least 0.80f'c. Girders shall not be erected onto such pier
caps until the concrete in the cap has attained the compressive strength of at least 0.80f'c.

Falsework for cast-in-place prestressed portions of structures shall not be released until after the pre-
stressing steel has been tensioned.

Concrete compressive strength shall be determined by maturity meters. At the pre-pour conference, the
Contractor shall submit the location that maturity meters will be placed.

The Contractor shall provide maturity meters and all necessary wires and connectors. The Contractor shall
be responsible for the placement and maintenance of the maturity meters and wires. At a minimum a maturity
meter will be placed at the mid-span of beams and at support locations. Placement shall be as directed by
the Engineer.

For structures with multiple maturity meters, the lowest compressive strength shall determine when the
falsework can be removed.

Acceptance cylinders shall not be used for determining compressive strength to remove falsework.
Subsection 601.12 (I) shall include the following after the first paragraph:
Concrete compressive strength shall be determined by maturity meters.
Subsection 601.12 shall include the following:

(o) Backfilling Structures that Support Lateral Earth Pressure. Concrete compressive strengths shall reach f'c
before backfilling operations can begin with heavy equipment, such as skid-steers or self-powered riding
compactors. Concrete compressive strengths shall reach 0.8 f'c before backfilling operations can begin with
hand operated equipment. Concrete compressive strength shall be determined by maturity meters.
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REVISION OF SECTIONS 206 AND 601
MATURITY METER AND CONCRETE
FORM AND FALSEWORK REMOVAL

Delete subsections 601.13 (2) and 601.13 (3) and replace with the following:

(2) The minimum curing period shall be from the time the concrete has been placed until the concrete has met a
compressive strength of 80 percent of the required field compressive strength. The Contractor shall develop a
maturity relationship for the concrete mix design in accordance with CP 69. The Contractor shall provide the
maturity meter and all necessary thermocouples, thermometers, wires and connectors. The Contractor shall
place, protect and maintain the maturity meters and associated equipment. Locations where the maturity
meters are placed shall be protected in the same manner as the rest of the structure.

Subsection 601.17 shall include the following:

() Maturity Meter Strength. When maturity meters are specified for determining strength for removing forms,
removing false work, backfilling against structures or loading the structure, the Contractor shall provide the
Engineer a report of maturity relationships in accordance with CP 69 prior to placement of concrete.

If a maturity meter fails, is tampered with, is destroyed or was not placed, the following shall apply:

The minimum curing time or waiting time for removing forms, removing false work, backfilling against
structures or loading the structure shall be 28 days.

The Contractor may choose at his own expense to core the structure represented by the maturity meter.
Cores will be obtained and tested according to CP 65. Cores will be a minimum of 4 inches in diameter. A
minimum of three cores in a two square foot area will be obtained. If the compressive strength of any one
core differs from the average by more than 10 percent that compressive strength will be deleted and the
average strength will be determined using the compressive strength of the remaining two cores. If the
compressive strength of more than one core differs from the average by more than 10 percent the average
strength will be determined using all three compressive strengths of the cores. The average compressive
strength of the cores shall be achieve the specified compressive strength of the structure. A structure may
only be cored once.



August 11, 2016
0
REVISION OF SECTIONS 614 AND 713
SIGN PANEL SHEETING

Sections 614 and 713 of the Standard Specifications are hereby revised for the project as following:
Delete subsection 614.04 and replace with the following:

614.04 Sign Panels. Sign panel materials shall conform to Section 713 and to the details shown on the plans.
Sign panels shall be produced in accordance with the retroreflective sheeting manufacturer's recommendations.
Layout and font design shall conform to the “Standard Highway Signs” published by FHWA. Font selection for
guide sign legends shall conform to the most recent version of the “CDOT Sign Design Manual”. Sign layouts for
special signs shall be in accordance with the detailed sign layouts proved in the plans or by the Engineer.

Silk screen and digital process figures shall be in accordance with the plans and series figures described in the
current editions of “Standard Highway Signs”, published by the FHWA, and the “Colorado Supplement to
Standard Highway Signs”.

All exposed lockbolt fastener heads on the faces of the sign panels shall be covered with material matching the
background of the panel.

All sign panels shall be identified with the month and year that the sign was manufactured. The date shall be
located on the lower right side of the back of the sign panel and shall be approximately 4 inch high. The date
shall be stamped or adhered onto the sign panel material for a permanent record. This work will be paid for as
part of the Item.

In subsection 713.01, delete Table 713-1 and replace with the following:

Table 713-1
Aluminum Steel
Application ASTM Designation Allow No. ASTM Designation
6061-T6
Sign panels g 33?1 5052-H36 A 6532
5052-H38
Traffic controller A 709
cabinets B 209 6061-T6 Grade 36
Clip bolts B 211 2024-T4
Locknuts or steel nuts B 211 2014-T4 A 307
and bolts
Clips and backing B 221 6061-T6
angles
'In lieu of ASTM treatment, aluminum sign blanks shall receive a Class 2 anodized coating prior to the
placement of retroreflective sheeting.
2 Steel sheets shall have a Z600 zinc coating in accordance with ASTM A 653 and a light phosphate
coating. Phosphate coating of 3.5 0z./sq. ft. will be required for application with reflective sheeting.
Nuts and bolts shall be galvanized or cadmium plated.

Delete subsection 713.04 and replace with the following:

713.04 Sign Message Materials. The legend, border, and overlay shall be used in accordance with the sheeting
manufacturer’s recommendation. Retroreflective sheeting background material shall be approved in the
Department’s Approved Product List; and the retroreflective sheeting background material shall be the type as
specified on the plans. At a minimum, ASTM 4956 Type IV shall be used for ground mount signs. ASTM D4956
Type Xl shall be used for Class Il overhead signs.
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REVISION OF SEC12'IONS 614 AND 713
SIGN PANEL SHEETING
For Class lll overhead signs, the legend and borders shall be ASTM D4956 Type Xl sheeting.
All reflective sheeting shall be sealed at the seams and edges as recommended by the manufacturer.

Delete subsection 713.06 and replace with the following:

713.06 (unused)
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1
REVISION OF SECTIONS 627 AND 713
MODIFIED EPOXY PAVEMENT MARKING
Sections 627 and 713 of the Standard Specifications are hereby revised for this project as follows:
In subsection 627.05, delete the seventh paragraph and replace with the following:
Modified epoxy pavement marking shall be applied to the road surface according to the modified epoxy manufacturer’s
recommended methods at the application rate or coverage shown below. Glass beads shall be applied into the
modified epoxy pavement marking by means of a low pressure, gravity drop bead applicator.
In subsection 627.05, delete the last paragraph and replace with the following:

Modified epoxy pavement marking and beads shall be applied within the following limits:

Application Rate or Coverage
Per Gallon of Modified Epoxy Pavement Marking

Minimum Maximum
18 mil marking 85 sq. ft. 90 sq. ft.
Beads 23 |bs.

Subsection 627.05 shall include the following:
Modified epoxy Pavement Marking shall conform to subsection 713.17.
Subsection 627.13 shall include the following:

Pay Item Pay Unit
Modified Epoxy Pavement Marking Gallon

Delete subsection 713.17 and replace with the following:

713.17 Modified Epoxy Pavement Marking Material. Only modified epoxy pavement marking material that is on the
Department's Approved Products List may be used. Batches or lots of approved products will be accepted on the
project by Certificate of Compliance (COC) in accordance with subsection 106.12. The COC shall confirm that the
material meets all CDOT requirements and is the same material that was preapproved in the product evaluation
process.

(a) Formulation. Modified epoxy pavement marking material shall be a two component, 100 percent solids, material
formulated to provide simple volumetric mixing ratio of two volumes of component A and one volume of component
B unless otherwise recommended by the material manufacturer.

(b) Composition. The component A of both white and yellow shall be within the following limits:

Resin / Pigment Components (% by Weight)

Pigment WHITE: | YELLOW:
TiO2, ASTM
D476, Type II 18-25 10-17
Organic Yellow 6-10
Epoxy Resin 75-82 73-84

The pigment for yellow modified epoxy shall contain no lead or other material such that the cured epoxy could be
considered a hazardous waste under EPA or CDPHE regulations. The Contractor shall submit to the Engineer a
manufacturer's certification of compliance with this requirement.

(c) Epoxide Number. The epoxide number of the modified epoxy’s resin shall be the manufacturer’s target value + 50
as determined by ASTM D 1652 for white and yellow component A on pigment free basis.

(d) Amine Number. The amine number on the curing agent (component B) shall be the manufacturers target value +
50 per ASTM D 2071.
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(e) Toxicity. Upon heating to application temperature, the material shall not produce fumes which are toxic or injurious

to persons or property.

(f) Color. The modified epoxy material, without drop-on beads, shall correspond following requirements:

White — Federal Standard No. 595B-17925. The Yellowness Index (Y1) of white shall not exceed 8.0 per
ASTM E-313-10 initially.

After 72 QUV exposure per ASTM G-154 with a UVA-340 Lamp at an irradiance of 0.89 W/m2/nm
with alternating cycles of 4 hours U.V @ 140° F, and 4 hours humidity @ 122° F the Y| shall not

exceed 15 when measured per ASTM E-313.

The Y], after 500-hour QUV testing as above, shall not exceed 27.

Yellow — Materials for pavement markings shall meet the initial daytime chromaticity that fall within the box
created by the following corner points:

Initial Daytime Chromaticity Coordinates (Corner Points)

1 2 3 4
X 0.530 0.510 0.455 0.472
y 0.456 0.485 0.444 0.400

After 72-hour QUV exposure per ASTM G-154 with a UVA-340 Lamp at an irradiance of 0.89
W/m2/nm with alternating cycles of 4 hours U.V @ 140° F, and 4 hours humidity @ 122°F the
Yellow shall fall within the initial chromaticity coordinates stated above.

(g) Drying Time. The modified epoxy pavement marking material shall have a setting time to a no-tracking condition

of not more than 25 minutes at a temperature of 73° F and above.

(h) Curing. The modified epoxy material shall be capable of fully curing under the constant surface temperature

condition of 35° F and above.

(i) Adhesion to Concrete. The catalyzed modified epoxy pavement marking material, when tested according to ACI
Method 503, shall have such a high degree of adhesion to the specified (4000 psi minimum) concrete surface that

there shall be a 100 percent concrete failure in the performance of this test

() Hardness. The modified epoxy pavement marking materials, when tested according to ASTM D 2240, shall have
a minimum Shore D Hardness value of 80. Samples shall be allowed to cure at room temperature, 75 + 2 °F for a

minimum of 72 hours and a maximum of 168 hours prior to performing the indicated test.

(k) Abrasion Resistance. The abrasion resistance shall be evaluated on Taber Abrader with a 1000 gram load and
CS-17 wheels. The duration of the test shall be 1000 cycles. The wear index shall be calculated based on ASTM
test method C-501 and the wear index for the catalyzed material shall not be more than 60. The tests shall be run
on cured samples of material which have been applied at film thickness of 15 + 2 mils to code S-16 stainless steel
plates. The samples shall be allowed to cure at 75 + 2 °F for a minimum of 72 hours prior to performing the

indicated tests.

() Tensile Strength. When tested according to ASTM D 638, the modified epoxy pavement marking materials shall
have a tensile strength of not less than 6000 psi. The Type IV Specimens shall be cast in a suitable mold and
pulled at the rate of V4 inch per minute by a suitable dynamic testing machine. The samples shall be allowed to
cure at room temperature (75 £ 2 °F) for a minimum of 72 hours and a maximum of 168 hours prior to performing

the indicated tests.

(m) Compressive Strength. When tested according to ASTM D 695, the catalyzed modified epoxy pavement marking
materials shall have a compressive strength of not less than 12,000 psi. The cast sample shall be conditioned at
room temperature, 75 £ 2 °F, for a minimum of 72 hours and a maximum of 168 hours prior to performing the tests.
The rate of compression of these samples shall be no more than % inch per minute.
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REVISION OF SECTIONS 202, 627 AND 708
PAVEMENT MARKING PAINT

Sections 202, 627 and 708 of the Standard Specifications are hereby revised for this project as follows:
In subsection 202.05, delete the third paragraph and replace with the following:

(&) Removal of temporary pavement marking on final alignment. Temporary pavement marking paint on
the approved final alignment shall be removed completely from the roadway surface at locations of
permanent pavement markings as shown on the plans. The ground location shall be clean, dry and
free of laitance, oil, dirt, grease, paint or other foreign contaminants prior to application of final
pavement marking. The Contractor shall not remove more pavement marking paint than what can be
replaced with permanent pavement marking during the same working day or working period. If an
event occurs that precludes the contractor from completing the work during the placement of
permanent marking, the Contractor shall halt the removal operation and raised flexible pavement
markers shall be placed at locations that have been removed but not marked while the pavement is
drying prior to the marking application. Marking application shall resume when pavement is dry and
has had no moisture for a minimum of 24 hours. Raised flexible pavement markers shall be installed
with one marker at 40-foot centers.

(b) Removal of temporary pavement marking on transitions. Removal of pavement marking paint on
temporary transitional alignments shall be performed by grinding or water-blasting. The removal shall
result in 100 percent removal of the paint and a wide swath of ground pavement surrounding the
former location of the temporary paint. The width of the swath shall be as follows; the center of the
swath shall be the location of the paint line:

Width of Pavement Marking to be removed Width of Swath
< 8inches 12 inches
> 8 inches 15 inches

Subsection 202.11 shall include the following:

Removal of temporary pavement marking on transitions will be measured as the actual square feet of the
swath constructed for the required width. Removal of pavement marking for the permanent alignment will
be measured as the actual number of square feet removed.

Subsection 202.12 shall include the following:

Payment will be made under:

Pay Item Pay Unit

Removal of Pavement Marking Square Foot
Removal of Pavement Marking (12 Inch) Square Foot
Removal of Pavement Marking (15 Inch) Square Foot

Raised pavement markings shall be at the Contractor’s expense.

In subsection 627.04, delete the first paragraph and replace with the following:
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PAVEMENT MARKING PAINT

627.04 Pavement Marking with Low Temperature Acrylic Paint and High Build Acrylic Paint.
Striping shall be applied when the air and pavement temperatures are no less than 45 °F for waterborne
and high-build paint, and 35°F for low temperature waterborne paint on asphalt or portland cement
concrete pavements. The pavement surface shall be dry and clean, and free of all latent materials, in
accordance with manufacturer recommendations. Weather conditions shall be conducive to satisfactory
results.

Glass beads shall be applied into the paint by means of a low pressure, gravity drop bead applicator.

In subsection 627.04 delete the table and replace it with the following:

Description Pavement Marking Paint
Low Temp | High Build
Alignment Lateral Deviation 2.0 inch per 200 foot Max
Coverage Rate Sq. Ft. per Gallon | 89-93 67-70
Thickness Mil 17-18 23-24
Width Inches Per Plans +/- 0.25 | Per Plans +/- 0.25
Dry Time Minutes 5-10 7-12
Beads Application Rate, 7.8 9-10
Ibs./gal

Subsection 627.13 shall include the following:

Pay Item Pay Unit
Pavement Marking Paint (High Build) Gallon

Pavement Marking Paint (Low Temperature) Gallon

Delete subsection 708.05 and replace with the following:

708.05 Pavement Marking Materials. All pavement marking materials shall be selected from the
Department’s Approved Products List (APL). Prior to start of work, a Certificate of Compliance (COC) for
all pavement marking materials shall be submitted in accordance with subsection 106.13.

(a) Color. The pavement marking paint, without drop-on beads, shall correspond following requirements:

White — Federal Standard No. 595B-17925. The Yellowness Index (Y1) of white shall not exceed 8.0
per ASTM E-313-10 initially. The color after drying shall be a flat-white, free from tint, and
shall provide the maximum amount of opacity and visibility under both daylight and artificial
light.

Yellow — Materials for pavement markings shall meet the initial daytime chromaticity that fall within the
box created by the following corner points:
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Initial Daytime Chromaticity Coordinates (Corner Points)

1 2 3 4
X 0.530 0.510 0.455 0.472
y 0.456 0.485 0.444 0.400
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(b) Low Temperature Acrylic Waterborne Paint. Low Temperature Acrylic Waterborne Paint binder
(nonvolatile portion of vehicle) shall be 100 percent XSR acrylic polymer, by weight, as determined by
infrared analysis or other chemical analysis available to the Department.

(c) High Build Acrylic Waterborne Paint.  High build acrylic waterborne paint binder (nonvolatile portion
of vehicle) shall be 100 percent HD 21 acrylic cross linking polymer, by weight, as determined by
infrared analysis or other chemical analysis available to the Department.

Low Temperature Acrylic Waterborne Paint, and High Build Acrylic Waterborne paint shall meet the
following requirements:

Performance Requirements: The paint shall be water resistant and shall show no softening or blistering.

LOW TEMPERATURE WATERBORNE ;:ll;ilr(gil 1BUILD ACRYLIC WATERBORNE PAINT

Property White Yellow Test Method
Nonvolatile portion of vehicle (white and yellow), % 43.0 (min) | 43.0 (min) | ASTM D 2205
Pigment Composition
Percent by weighte 60.0 60.0 2§$m B g;‘g;
Paint
Titanium Dioxide Content, Ib./gal 1.0 (min) ASTM D 5381
Properties of the Finished Paint

FTMS 141C - Method 4053.1,
Total Non-volatiles, (solids) % by weight 77.0 (min) | 77.0 (min)

ASTM D 2369, or ASTM D 4758
Density, Ibs./gal 14.0-14.6 13.7-14.3 | ASTM D 2205
gtc;nrzi;t?lnj?i/ts(Viscosity) White and Yellow, Krebs- 85-95 85-95 ASTM D 562




Freeze Thaw Stability S;zzl' f;ﬁi'ztjcieos;zﬁ;e ASTM D 2243
Fineness of Grind, Cleanliness Rating B, minimum 3 3 ASTM D 1210
Scrub Resistance 800 800 ASTM D2486
Directional Reflectance: [15 mil Wet Film] 88 (min) 50 (min) | ASTM E 1347
Dry Opacity (Contrast Ratio): [5 mil Wet Film] 0.95 (min) 0.95 (min) | ASTM D 2805

+Percent by weight shall include percent of organic yellow pigment.
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REVISION OF SECTION 627
PREFORMED PLASTIC PAVEMENT MARKING

Section 627 of the Standard Special Provisions is hereby revised for this project as follows:

In subsection 627.08, delete the fourth, fifth and sixth paragraphs and replace with the following:

The air and surface temperature shall be a minimum 40 °F or per manufacturer recommendation.

In subsection 627.08, delete the fourteenth paragraph and replace with the following:

The preformed plastic pavement marking shall be inlaid on new and existing pavements as shown in the Contract.
The material shall be capable of use for patching worn areas of the same type according to the manufacturer’s

recommendations.

The Contractor shall not perform wet cutting of pavement unless otherwise directed. Application and removal of
temporary pavement marking associated with wet-cutting of pavement shall be at the Contractor’s expense.

In subsection 627.08 (a), delete the first paragraph and replace with the following:

(a) Inlaid Preformed Plastic Pavement Marking. The grooved width for inlaid preformed plastic pavement
marking is called for in the Contract, grooved width shall be the pavement marking width plus 1 inch, with a
tolerance of + ¥4 inch. The depth of the grooves shall be 130 mils £ 5 mils. Groove position shall be a
minimum of 2 inches from the edge of the pavement marking to the longitudinal pavement joint.

Grooving shall not be performed on bridge decks with Polyester Polymer Concrete Overlays.

In subsection 627.13, delete the following pay items

Pay Item Pay Unit
Preformed Plastic Pavement Marking (__ mils) Square Foot
Preformed Plastic Pavement Marking (Type _ ) Square Foot

Preformed Plastic Pavement Marking (Word-Symbol)
(Type _)

Preformed Plastic Pavement Marking (Xwalk-Stop
Line) (Type _)

Square Foot

Square Foot

Section 627.13 shall include the following:

Pay Item Pay Unit

Preformed Plastic Pavement Marking (Word-Symbol) | Square Foot
(Type ) (Inlaid)

Preformed Plastic Pavement Marking (Xwalk-Stop Square Foot
Line) (Type 1) (Inlaid)

In subsection 627.13 delete the second and third paragraphs.
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REVISION OF SECTIONS 630 AND 713
RETROREFLECTIVE SHEETING

Section 630 and 713 of the Standard Specifications is hereby revised for this project as follows:

In subsection 630.02, delete the sixth and seventh paragraphs, including Table 630-1, and replace them with the
following:

Retroreflective sheeting for all signs requiring an orange background shall be Fluorescent.

Table 630-1
RETROREFLECTIVE SHEETING TYPES
Type VI

Sheeting Type IV (Roll-up sign material) Fluorescent'

Application Work Zone Work Zone Work Zone
All Orange Construction

: X

Signs
Orange Construction Signs
that are used only during X4 X
daytime hours for short term
or mobile operations
Barricades (Temporary) X X
Vertical Panels X X
Flaggers Stop/Slow Paddle X X
Drums and Tubular
Markers? x° X
Non-orange Fixed Support X

signs with prefix “W”
Special Warning Signs X
STOP sign (R1-1)
YIELD sign (R1-2)
WRONG WAY sign (R5-1a) X
DO NOT ENTER sign (R5-1)
EXIT sign (E5-1a)

DETOUR sign (M4-9) or

(M4-10) X
All other fixed support signs?® X X
All other signs used only

. . X X
during working hours
All other signs that are used
only during daytime hours X X5 X

for short term or mobile

operations

1 Fluorescent sheeting shall be of a brand that is on the CDOT Approved Products List.

2 Drum and Tubular Marker sheeting shall be manufactured for flexible devices, and sheeting materials shall conform to

Section 713.

3 Fixed support signs are defined as all signs that must remain in use outside of working hours. They shall be mounted in
accordance with Standard Plan S-630-1.

4 RS 24 only.

5 White only.

6 For projects advertised prior to September 1, 2017, Type IV or Fluorescent sheeting will be permitted. For projects

advertised on or after September 1, 2017, only Fluorescent sheeting will be permitted.
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REVISION OF SEC12'IONS 630 AND 713
RETROREFLECTIVE SHEETING
In subsection 630.07 (b), delete the first sentence of the second paragraph and replace it with the following:
Tubular Markers shall be retroreflectorized as shown in Table 630-1.

Delete Subsection 713.10(b) and replace with the following:

(b) Retroreflective Sheeting. Reflective sheeting for traffic control devices shall be listed on the CDOT Approved
Products List, and conform to the requirements of ASTM D 4956.

1. Retroreflective Quality Requirements

A. Drums and Tubular Markers. Retroreflective sheeting shall conform to ASTM D4956 Type IV, with the
following modifications:

The Minimum Coefficient of Retroreflection (RA) shall conform to the following minimum values.

Minimum Coefficient of Retroreflection (RA)
Observation | Entrance [cd Ifclft (cd /Ix.mz)]
Angle Angle
White Fluorescent Orange
0.2° -40 500 200
0.2° 300 200 80
0.5° -40 225 90
0.5°0 300 85 34

2. Daytime Color

A. Drums and Tubular Markers. All fluorescent orange sheeting shall meet the color requirements of
ASTM D4956, with the following modifications:

The chromaticity coordinates and total luminance factor shall conform to the requirements as
described in 23 CFR Part 655 Appendix to Subpart F.

The Fluorescence Luminance Factor (Yr) shall conform to the following minimum values.

Color Ye Initial Requirement Yr Minimum Requirement

Fluorescent Orange 20 15
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1
REVISION OF SECTION 702
BITUMINOUS MATERIALS

Section 702 of the Standard Specifications is hereby deleted for this project and replaced with the following:

702.01 Asphalt Cements.

(a) Superpave Performance Graded Binders. Superpave Performance Graded Binders shall conform to the
requirements listed in Table 702-1. (Taken from AASHTO M 320)

Asphalt cement shall not be acid modified or alkaline modified.

Asphalt cement shall not contain any used oils that have not been re-refined. Modifiers that do not comply
with environmental rules and regulations including 40 CFR Part 261.6(a) (3) (IV), and part 266/Subpart C shall
not be added. Modifiers shall not be carcinogenic.

The supplier of the PG binder shall be certified in accordance with CP 11.
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Table 702-1
SUPERPAVE PERFORMANCE GRADED BINDERS
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Requirement for PG Binder AASHTO
Property 58-28 | 58-34 | 64-22 | 64-28 | 70-28 | 76-28 | TestNo.
Flash Point Temp., °C, minimum 230 230 230 230 230 230 T 48
Viscosity at 135 °C, Paes, 3 3 3 3 3 3 T 316
maximum
Dynamic Shear, Temp. °C, where 58 58 64 64 70 76 T 315
G*/Sin d @ 10 rad/s = 1.00 kPa
Ductility, 4 °C (5 cm/min.), cm - - - 50 - T 51
minimum
Toughness, joules (inch-lbs) - - - 12.4 - CP-L 2210
(110)
Tenacity, joules (inch-lbs) - - - 8.5 - CP-L 2210
(75)
Acid or Alkali Modification (pass-
fail) Pass Pass Pass Pass | Pass | Pass CP-L 2214
RTFO Residue Properties
CP-L 2215
Mass Loss, percent maximum 1.00 1.00 1.00 1.00 1.00 1.00 CP-L 2215
Dynamic Shear, Temp. °C, where 58 58 64 64 70 76 T 315
G*/Sin d @ 10 rad/s =2 2.20 kPa
Elastic Recovery, 25 °C, percent - - - - 50 50 T 301
min.
Ductility, 4 °C (5 cm/min.), cm - - - 20 - - T 51
minimum
PAV Residue Properties, Aging R 28
Temperature 100 °C
Dynamic Shear, Temp. °C, where 19 16 25 22 25 28 T 315
G*eSin d @ 10 rad/s <5000 kPa
Creep Stiffness, @ 60 s, Test -18 -24 -12 -18 -18 -18 T 315
Temperature in °C
S, maximum, MPa 300 300 300 300 300 300 T 313
m-value, minimum 0.300 | 0.300 | 0.300 | 0.300 | 0.300 | 0.300 T313
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Acceptance Samples of the PG binder will be taken on the project in accordance with the Schedule in the
Field Materials Manual.

The Department will test for acid modification and alkaline modification during the binder certification process.
Thereafter, the Department will randomly test for acid modification and alkaline modification.

(b) Damp proofing. Asphalt for damp proofing shall conform to the requirements of ASTM D 449, and the
asphaltic primer shall conform to the requirements of ASTM D 41.

702.02 Emulsified Asphalts. Emulsified asphalts shall conform to AASHTO M 140 or M 208 for the designated
types and grades. Emulsified asphalt and aggregate used for surface seals shall be sampled and will be tested for
information only in accordance with CP-L 2213.

Emulsified asphalt (HFMS-2S) with a residual penetration greater than 300 dmm shall conform to all properties
listed in AASHTO M 140, Table 1 except that ductility shall be reported for information only.

(a) Emulsion for Tack and Fog Coats. Emulsions for tack and fog coats shall conform to the requirements
listed in Table 702-2 or 702-3, prior to dilution.
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BITUMINOUS MATERIALS

Table 702-2
TACK AND FOG COAT EMULSIONS
Property CSS-1h SS-1h AASH,\-II;)O Test

Viscosity, at 25 °C, Saybolt- min 20 20 T 59

Furol, s max 100 100
Storage stability, 24 hr, % max’ 1.0 1.0 T59
Particle charge test Positive T 59
Sieve test, % max 0.10 0.10 T 59
Oil Distillate by volume, % max 3.0 3.0 T-59
. P . . T 59/

3 3 3

Residue by distillation/ evaporation, % min 57 57 CP-L 22122
Tests on residue:

Penetration, 25 °C, 100g, 5s, min, dmm 40 40 T 49

Penetration, 25 °C, 100g, 5s, max, dmm 120 120
Ductility, 25 °C, 5 cm/min, cm, min 40 40 T 51
Solubility, in trichloroethylene% min 97.5 97.5 T44

1If successful application is achieved in the field, the Engineer may wave this requirement.

2 CP-L 2212 is a rapid evaporation test for determining percent residue of an emulsion and
providing material for tests on residue. CP-L 2212 is for acceptance only. If the percent
residue or any test on the residue fails to meet specifications, the tests will be repeated
using the distillation test in conformance with AASHTO T-59 to determine acceptability.

3 For polymerized emulsions the distillation and evaporation tests will in be in conformance
with AASHTO T-59 or CP-L 2212 respectively with modifications to include 205 + 5 °C (400
+ 10 °F) maximum temperature to be held for 15 minutes.

(b) Emulsion for Chip Seals Polymerized emulsions for chip seals shall conform to the requirements listed in
Table 702-3. Emulsion for chip seals shall be an emulsified blend of polymerized asphalt, water, and
emulsifiers. The asphalt cement shall be polymerized prior to emulsification and shall contain at least 3
percent polymer by weight of asphalt cement. The emulsion standing undisturbed for a minimum of 24 hours
shall show no white, milky separation but shall be smooth and homogeneous throughout. The emulsion shall
be pumpable and suitable for application through a distributor.
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Table 702-3
POLYMERIZED EMULSIONS FOR CHIP SEALS
Property CRS2 |CRS-2P |CRS-2R | HFMS-2P AASHJ;) Test
Tests on Emulsion:
Viscosity, at 50 °C, Saybolt- min 50 50 50 50 T 59
Furol, s max 450 450 450 450
Storage stability, 24 hr, % max 1.0 1.0 1.0 1.0 T59
Particle charge test Positive Positive Positive T59
Sieve test, % max 0.10 0.10 0.10 0.10 T 59
Demulsibility’, % min 40 40 40 T 59
Oil Distillate by volume, % max or range 3.0 3.0 3.0 3.0 T-59
. o : : T 59/
[ B! 3 3 3 3
Residue by distillation/ evaporation, % min 65 65 65 65 CP-L 22122
Tests on residue:
Penetration, 25 °C, 100g, 5s, min, dmm 70 70 70 70 e
Penetration, 25 °C, 100g, 5s, max, dmm 150 150 150 150
Ductility, 25 °C, 5 cm/min, cm, min 40 75 T 51
40
Ductility, 4 °C, 5 cm/min, cm, min
Solubility, in trichloroethylene% min* 97.54 97.54 97.54 97.54 T 44
Elastic Recovery, 25 °C min 58 T 301
Float Test, 60 °C, s min 1200 T 50
Toughness, in-lbs, min 70 90 CP-L 2210
Tenacity, in-lbs, min 45 45 CP-L 2210
'If successful application is achieved in the field, the Engineer may waive this requirement.
2 CP-L 2212 is a rapid evaporation test for determining percent residue of an emulsion and providing material for
tests on residue. CP-L 2212 is for acceptance only. If the percent residue or any test on the residue fails to meet
specifications, the tests will be repeated using the distillation test in conformance with AASHTO T-59 to determine
acceptability.
3 For polymerized emulsions the distillation and evaporation tests will in be in conformance with AASHTO T-59 or
CP-L 2212 respectively with modifications to include 205 + 5 °C (400 £ 10 °F) maximum temperature to be held for
15 minutes.
4 Solubility may be determined on the base asphalt cement prior to polymer modification.
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(c) Emulsion for Slurry Seals and Micro-Surfacing. Emulsions for slurry seals and micro-surfacing shall
conform to the requirements listed in Table 702-4. The modified emulsion shall contain a minimum of 3
percent polymer, SBR latex, or natural latex by weight.

Table 702-4
SLURRY SEAL AND MICRO-SURFACING EMULSIONS
Property CQS-1hL | CQs-1hP AASH,\L O Test

Viscosity, at 25 °C, Saybolt- min 15 15 T 59
Furol, s max 100 100
Storage stability, 24 hr, % max’ 1.0 1.0 T59
Particle charge test Positive Positive T 59
Sieve test, % max 0.10 0.10 T59
Oil Distillate by volume, % max 0.5 0.5 T-59
Residue by distillation/ evaporation, % min3 623 623 CP-LTZg?/ZZ
Penetration, 25 °C, 100g, 5s, min, dmm 40 40 T 49
Penetration, 25 °C, 100g, 5s, max, dmm 150 150
Ductility, 25 °C, 5 cm/min, cm, min 50 50 T 51

Solubility, in trichloroethylene% min 97.5 97.5 T44

1If successful application is achieved in the field, the Engineer may wave this requirement.

2 CP-L 2212 is a rapid evaporation test for determining percent residue of an emulsion and
providing material for tests on residue. CP-L 2212 is for acceptance only. If the percent
residue or any test on the residue fails to meet specifications, the tests will be repeated
using the distillation test in conformance with AASHTO T-59 to determine acceptability.

3 For polymerized emulsions the distillation and evaporation tests will in be in conformance
with AASHTO T-59 or CP-L 2212 respectively with modifications to include 205 + 5 °C (400

1 10 °F) maximum temperature to be held for 15 minutes.
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(d) Emulsion for Prime Coat. Emulsion for prime coat shall conform to the requirements of Table 702-5.
Circulate before use if not used within 24 hours.

Table 702-5
ASPHALT EMULSION FOR PRIME COAT (AEP
AASHTO
Property Requirement | Test No.
Viscosity,
Saybolt Furol, at 50 °C (122 °F), s 20-150 T 59
% Residue 65% min. T 59
to 260 °C
(500 °F)
Oil Distillate by Volume, % 7% max. T59
Tests on Residue from Distillation:
Solubility in Trichloroethylene, % 97.5 min. T 44

(e) Recycling Agent. Recycling Agent for Item 406, Cold Bituminous Pavement (Recycle), shall be either a high
float emulsified asphalt (polymerized) or an emulsified recycling agent as follows:

1.

High Float Emulsified Asphalt (Polymerized). High Float Emulsified Asphalt (Polymerized) for Cold
Bituminous Pavement (Recycle) shall be an emulsified blend of polymer modified asphalt, water, and
emulsifiers conforming to Table 702-6 for HFMS-2sP. The asphalt cement shall be polymerized prior to
emulsification, and shall contain at least 3 percent polymer.

The emulsion standing undisturbed for a minimum of 24 hours shall show no white, milky separation,
and shall be smooth and homogeneous throughout.

The emulsion shall be pumpable and suitable for application through a pressure distributor.
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Table 702-6
HIGH FLOAT EMULSIFIED ASPHALT
(POLYMERIZED) (HFMS-2sP)

March 29, 2016

Requirement AASHTO

Property Minimum | Maximum Test
Tests on Emulsion:
Viscosity, Saybolt Furol at 50 °C (122 50 450 T 59
°F), sec
Storage Stability test, 24 hours, % 1 T 59
Sieve test, % 0.10 T 59
% Residue’ 65 T59
Oil distillate by volume, % 1 7 T 59
Tests on Residue:
Penetration, 25 °C (77 °F), 100g, 5 sec 150 3002 T 49
Float Test, 60 °C (140 °F), sec 1200 T50
Solubility in TCE, % 97.5 T 44
Elastic Recovery, 4 °C (39.2 °F), % 50 T 301

1400 + 10° F maximum temperature to be held for 15 minutes.
2When approved by the Engineer, Emulsified Asphalt (HFMS-2sP) with a residual
penetration greater than 300 dmm may be used with Cold Bituminous Pavement
(Recycle) to address problems with cool weather or extremely aged existing

pavement. Emulsified Asphalt (HFMS-2sP) with a residual penetration greater than

300 dmm shall meet all properties listed in Table 702-4 except that Elastic
Recovery shall be reported for information only.




9
REVISION OF SECTION 702
BITUMINOUS MATERIALS

March 29, 2016

2. Emulsified Recycling Agent. Emulsified Recycling Agent for use in Cold Bituminous Pavement (Recycle)
shall conform to the requirements in Table 702-7.

Table 702-7

EMULSIFIED RECYCLING AGENT
Requirement
Property Minimum | Maximum Test
Tests on Emulsion:
Viscosity @ 25 °C, SFS 20 200 ASTM D 244
Pumping Stability Pass GB Method!
ASTM D 2442
Sieve Test, %w 0.1
Cement Mixing, %w 2.0 ASTM D 244
Particle Charge Positive ASTM D 244
Conc. Of Oil Phase 64 ASTM D 2443
Tests on Residue:
Viscosity @ 60 °C, CST 2000 4000 ASTM D 2170
Flash Point, COC, °C (° F) 232 ASTM D 92
Maltenes Dist. PC+A4 ASTM
Ratio* S+A2 0.3 0.6 D 2006
ASTM
PC/S Ratio 04 D 2006
ASTM
Asphaltenes, % max. 11.0 D 2006

used in place of 2 percent

and calculating results.

sodium oleate solution.

4In the Maltenes Distribution Ratio Test by ASTM Method D 2006.

PC = Polar Compounds S = Saturates
A1 = First Acidaffin A2 = Second Acidaffins

"Pumping stability is determined by charging 450 ml of emulsion into a one liter
beaker and circulating the emulsion through a gear pump (Roper 29.B22621)

having a 6.3 mm (1/4 inch) inlet and outlet. The emulsion passes if there is no
significant separation after circulating ten minutes.
2Test procedure identical with ASTM D 244 except that distilled water shall be

SASTM D 244 Evaporation Test for percent of residue is modified by heating 50
gram sample to 149°C (300 °F) until foaming ceases, then cooling immediately
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(f) Asphalt Rejuvenating Agents. Asphalt rejuvenating agents (ARA) shall be composed of a petroleum resin-oil
base uniformly emulsified with water and shall conform to the physical and chemical requirements of Table 702-8

or ASTM D 4552.

Table 702-8

ASPHALT REJUVENATING AGENT

Property Test Method | Requirement
Viscosity, S.F., @ 25 °C (77 °F), s ASTM D 244 20-40
'Residue, % min. ASTM D 244 60-65
2Miscibility Test ASTM D 244 No
coagulation
3Sieve Test, % max. ASTM D 244 0.10
Particle Charge Test ASTM D 244 Positive
ASTM D244 (Mod):
Viscosity, 60 °C (140 °F), mm?/s ASTM D 445 100 - 200
Flash Point, COC, °C, min. ASTM D 92 196
Asphaltenes, % max. ASTM 1.0
D2006
4Maltenes Dist. PC+A1 ASTM 0.3-0.6
Ratio S+A2 D 2006
Saturated Hydrocarbons, % ASTM 21-28
D 2006

1 ASTM D244 Modified Evaporation Test for percent of residue is
made by heating 50-gram sample to 149 °C (300 °F) until foaming
ceases, then cooling immediately and calculating results.

2 Test procedure identical with ASTM D244 except that 0.02 Normal
Calcium Chloride solution shall be used in place of distilled water.

3 Test procedure identical with ASTM D244 except that distilled water
shall be used in place of 2% sodium oleate solution.
4 In the Maltenes Distribution Ratio Test by ASTM Method D4124:

PC = Polar Compounds
A1 = First Acidaffin

S = Saturates
Az = Second Acidaffins
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For hot-in-place recycling ARA-1P is an acceptable alternative to ARA. ARA-1P shall meet the requirements
below:

Emulsified Polymer Modified Asphalt Rejuvenating Agent (ARA-1P) for use in hot-in-place recycling of bituminous
pavements shall be modified with a minimum of 1.5 percent styrene-butadiene solution polymer. The finished
product shall conform to the physical requirements listed in Table 702-9 below.

Table 702-9
ARA-1P

Property Test Method Min Max
Test on Emulsion
Viscosity, Saybolt-Furol @ 77 °F, s ASTM D 244 100
Residue @ 350 °F, % ASTM D 244 Mod 60
Sieve Test, % ASTM D 244 0.10
Oil distillate, % ASTM D 244 2.0
Test on Residue
Penetration @ 39.2 °F, 100g, 5s, dmm ASTM D-5 Modified 150 250
Asphaltenes, % ASTM D 4124 15

702.03 (unused)

702.04 Hot Poured Joint and Crack Sealant. Hot poured material for filling joints and cracks shall conform to
the requirements of ASTM D 6690, Type Il or Type IV. The concrete blocks used in the Bond Test shall be
prepared in accordance with CP-L 4101.

Sealant material shall be supplied pre-blended, pre-reacted, and prepackaged. If supplied in solid form the
sealant material shall be cast in a plastic or other dissolvable liner having the capability of becoming part of the
crack sealing liquid. The sealant shall be delivered in the manufacturer’s original sealed container.

Each container shall be legibly marked with the manufacturer’'s name, the trade name of the sealer, the
manufacturer’s batch or lot number, the application temperature range, the recommended application

temperature, and the safe heating temperature.

The sealant shall be listed in CDOT’s Approved Products List prior to use.



October 31, 2013
1
REVISION OF SECTION 703
AGGREGATE FOR BASES
(WITHOUT RAP)

Section 703 of the Standard Specifications is hereby revised for this project as follows:
In subsection 703.03, delete the first paragraph and replace with the following:

703.03 Aggregate for Bases. Aggregates for bases except Aggregate Base Course (RAP) shall be crushed
stone, crushed slag, crushed gravel, natural gravel, or crushed reclaimed concrete. Aggregate Base Course
(RAP) shall be 100 percent crushed recycled asphalt pavement material. All materials except Aggregate Base
Course (RAP) shall conform to the quality requirements of AASHTO M 147 except that the requirements for the
ratio of minus 75 um (No. 200) sieve fraction to the minus 425 ym (No. 40) sieve fraction, stated in 3.2.2 of
AASHTO M 147, shall not apply.

The requirements for the Los Angeles wear test (AASHTO T 96 & ASTM C535) shall not apply to Class 1, 2, and
3. Aggregates for bases shall meet the grading requirements of Table 703-3 for the class specified for the project,
unless otherwise specified.
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1
REVISION OF SECTION 703
AGGREGATES FOR HOT MIX ASPHALT

Section 703 of the Standard Specifications is hereby revised for this project as follows:
Delete subsection 703.04 and replace with the following:

703.04 Aggregates for Hot Mix Asphalt. Aggregates for hot mix asphalt (HMA) shall be of uniform quality,
composed of clean, hard, durable particles of crushed stone, crushed gravel, natural gravel, or crushed slag.
Excess of fine material shall be wasted before crushing. A percentage of the aggregate retained on the 4.75 mm
(No. 4) sieve for Gradings S, SX and SG— and on the 2.36 mm (No. 8) sieve for Gradings SF and ST—shall
have at least two mechanically induced fractured faces when tested in accordance with Colorado Procedure 45.
This percentage will be specified in Table 403-1, as revised for the project in Section 403. The angularity of the
fine aggregate shall be a minimum of 45.0 percent when determined according to AASHTO T 304. Grading SF
mixes, when determined by RME, may not require fine aggregate angularity of 45.0 percent. Aggregate samples
representing each aggregate stockpile shall be non-plastic if the percent of aggregate passing the 2.36 mm (No.
8) sieve is greater than or equal to 10 percent by weight of the individual aggregate sample. Plasticity will be
determined in accordance with AASHTO T 90. The material shall not contain clay balls, vegetable matter, or
other deleterious substances.

The aggregate for Gradings ST, S, SX and SG shall have a percentage of wear of 45 or less when tested in
accordance with AASHTO T 96.

Table 703-4
MASTER RANGE TABLE FOR HOT MIX ASPHALT
Percent by Weight Passing Square Mesh Sieves
Sieve Size -
Grading SF** Grading ST Grading SX Grag'"g Grading SG
37.5 mm
(1%") 100
25.0 mm (17) 100 90— 100
19.0 mm (34") 100 90— 100
12.5 mm (¥%") 100 90 -100 * *
9.5 mm (3&") 100 90— 100 * * *
4.75 mm (#4) 90— 100 * * * *
2.36 mm (#8) * 28 — 58 28 — 58 23-49 19 - 45
1.18 mm (#16) 30-54
600 um (#30) * * * * *
300 um (#50)
150 um (#100)
75 pm (#200) 2-12 2-10 2-10 2-8 1-7

* These additional Form 43 Specification Screens will initially be established using values from the As Used
Gradation shown on the Design Mix.
**SF applications are limited and the CDOT Pavement Design Manual should be referenced, prior to use.

Aggregates for stone matrix asphalt (SMA) shall be of uniform quality, composed of clean, hard, durable particles
of crushed stone, crushed gravel, or crushed slag. A minimum of 90 percent of the particles retained on the 4.75
mm (No. 4) sieve shall have at least two mechanically induced fractured faces when tested in accordance with
Colorado Procedure 45. The particles passing the 4.75 mm (No. 4) sieve shall be the product of crushing rock
larger than 12.5 mm (%2 inch) and shall be non-plastic when tested in accordance with AASHTO T 90.
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Additionally, each source of aggregate for SMA shall meet the following requirements:

(1) No more than 30 percent when tested in accordance with AASHTO T 96 Resistance to Degradation of Small-
Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.

(2) No more than 12 percent when tested in accordance with AASHTO T 104 Soundness of Aggregate by Use of
Sodium Sulfate.

The aggregate for Hot Mix Asphalt (HMA) shall meet the requirements of Table 703-4A when tested in
accordance with CP-L 4211 Resistance of Coarse Aggregate to Degradation by Abrasion in the Micro-Deval
Apparatus. The Contractor shall be assessed a price reduction of $1000 for each production sample of the
combined aggregate with a value greater than 20 according to CP-L 4211.

Table 703-4A
AGGREGATE DEGRADATION BY ABRASION
IN THE MICRO-DEVAL CP-L 4211

Not to exceed
Combined Aggregate (Mix Design) 18
Combined Aggregate (1/10,000 tons, or fraction thereof 20
during production)
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REVISION OF SECTION 703

CONCRETE AGGREGATES
Section 703 of the Standard Specifications is hereby revised for this project as follows:
Delete the second paragraph of subsection 703.00 and Table 703-1.
Delete subsections 703.01 and 703.02 and replace with the following:
703.01 Fine Aggregate for Concrete. Fine aggregate for concrete shall conform to the requirements of AASHTO
M 6, Class A. The minimum sand equivalent, as tested in accordance with Colorado Procedure 37 shall be 80
unless otherwise specified. The fineness modulus, as determined by AASHTO T 27, shall not be less than 2.50 or
greater than 3.50 unless otherwise approved.
703.02 Coarse Aggregate for Concrete. Coarse aggregate for concrete shall conform to the requirements of

AASHTO M 80, Class A aggregates, except that the percentage of wear shall not exceed 45 when tested in
accordance with AASHTO T 96.



February 18, 2016

REVISION OF SECTION 709
EPOXY COATED REINFORCING BARS

Section 709 of the Standard Specifications is hereby revised for this project as follows:

In subsection 709.01, delete the last row of the table and replace with the following

| Epoxy Coated Reinforcing Bars | AASHTO A 775

Delete the first sentence of subsection 709.03 and replace with the following:

Tie bars for longitudinal and transverse joints shall conform to AASHTO A 775 and shall be grade 40, epoxy-
coated, and deformed.
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1
REVISION OF SECTION 712
GEOTEXTILES

Section 712 of the Standard Specifications is hereby revised for this project as follows:

In subsection 712.08, delete the third and fourth paragraphs and replace with the following:

Physical requirements for all geotextiles shall conform to the requirements of AASHTO M-288. Materials shall be
selected from the New York Department of Transportation’s Approved Products List of Geosynthetic materials
that meet the National Transportation Product Evaluation Program (NTPEP) and AASHTO M-288 testing
requirements. The current list of products that meet these requirements is located at:

www.dot.ny.gov

The Geotextile Approved Products List may be accessed by clicking on the following tabs once on the NYDOT
site to:

(1 A To Z Site Index

)
(2) Approved List
(3) Approved Products
(4) Materials and Equipment
(5) Geosynthetics for Highway Construction
(6) Geotextiles

In subsection 712.08, delete Table 712-2 and replace with the following
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GEOTEXTILES

REVISION OF SECTION 712

Table 712-2
TYPICAL VALUES OF PERMEABILITY COEFFICIENTS!
Particle .
Size Range EffSeicZZlve Permeability
Turbulent Flow Millimeters (inches) Coefficient k
. D 20 mm cm/s
D max D min -
(inches)
Derrick STONE 3000 (120) | 900 (36) | 1200 (48) 100
One-man STONE 300 (12) 100 (4) 150 (6) 30
Clean, fine to coarse . .
GRAVEL 80 (3) 10 (V4) 13 (%) 10
Fi if
GRAVEL 8 (%) 15(he) | 3 (%) 5
Very coarse, clean, . L 1
uniform SAND 3 (%) 0.8 (‘/32) 1.5 (/16) 3
Laminar Flow | [
Uniform, coarse )
SAND 2 (%) 0.5 (“/ea) 0.6 0.4
Uniform, medium
SAND 0.5 0.25 0.3 0.1
Clean, well-graded
SAND & GRAVEL 10 0.05 0.1 0.01
Uniform, fine SAND 0.25 0.05 0.06 40x 10*
Well-graded, silty 4
SAND & GRAVEL 5 0.01 0.02 4x10
Silty SAND 2 0.005 0.01 1.0x 10*
Uniform SILT 0.05 0.005 0.006 0.5x10*
Sandy CLAY 1.0 0.001 0.002 0.05 x 10
Silty CLAY 0.05 0.001 0.0015 0.01 x 10
0, 0,
CLAY (30% to 50% 0.05 0.0005 0.0008 0.001 x 10
clay sizes)
Colloidal CLAY (-2 001 10 40 10

um 50%)

' Basic Soils Engineering, R.K. Hough, 2nd Edition, Ronald Pess Co.; 1969,

Page 76.

Note: Since the permeability coefficient of the soil will be unknown in most non-
critical, non-severe applications for erosion control and drainage, the soil-
permeability coefficients listed in Table 712-2 may be used as a guide for
comparing the permeability coefficient of the fabric with that of the in-

place soil

November 1, 2012
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REVISION OF SECTION 712
WATER FOR MIXING OR CURING CONCRETE

Section 712 of the Standard Specifications is hereby revised for this project as follows:

Delete subsection 712.01 and replace it with the following:

712.01 Water. Water used in mixing or curing concrete shall be reasonably clean and free of oil, salt, acid, alkali,
sugar, vegetation, or other substance injurious to the finished product. Concrete mixing water shall meet the
requirements of ASTM C1602. The Contractor shall perform and submit tests to the Engineer at the frequencies
listed in ASTM C1602. Potable water may be used without testing. Where the source of water is relatively
shallow, the intake shall be so enclosed as to exclude silt, mud, grass, and other foreign materials.
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REVISION OF SECTIONS 101 AND 630
CONSTRUCTION ZONE TRAFFIC CONTROL

Sections 101 and 630 of the Standard Specifications are hereby revised for this project as follows:
In subsection 101.01 add the following:

MASH Manual for Assessing Safety Hardware

In subsection 630.01, delete the first paragraph and replace with the following:

630.01 This work consists of furnishing, installing, moving, maintaining, and removing temporary traffic signs,
advance warning arrow panels, flashing beacon (portable), barricades, channelizing devices, delineators,
temporary traffic signals, mobile pavement marking zones, masking and unmasking existing signs in construction
zones, and concrete barriers as required by the Manual on Uniform Traffic Control Devices for Streets and
Highways and the Colorado Supplement thereto, in accordance with the Contract. Devices shall comply with the
performance criteria contained in NCHRP Report 350 (only applicable for devices developed prior to 2011) or
MASH (acceptable for all devices). Devices temporarily not in use shall, as a minimum, be removed from the
shoulder area. Moving will include devices removed from the project and later returned to use.

In subsection 630.02, delete the second paragraph, and replace with the following:

Temporary sign support assembly shall be timber, perforated square metal tubing inserted into a larger base post
or slip base or perforated metal U-channel with a slip base. The temporary sign support assembly shall conform
to NCHRP (only applicable for sign support assemblies developed prior to 2011) or MASH (acceptable for all sign
support assemblies), and AASHTO requirements regarding temporary sign supports during construction.

Subsection 630.02 shall include the following:
If a timber post is selected, it shall conform to the requirements of subsection 614.02.
In subsection 630.07(a), delete the first paragraph and replace with the following:

(a) Stackable Vertical Panels. Stackable vertical panels shall comply with the crash test requirements contained
in NCHRP Report 350 (only applicable for vertical panels developed prior to 2011) or MASH (acceptable for
all vertical panels) and shall meet MUTCD requirements for vertical panels. Vertical panels shall be
retroreflectorized with Type IV sheeting, in accordance with subsection 630.02. The stackable vertical panels
shall have the following properties:

In subsection 630.07(b), delete the first paragraph and replace with the following:

(b) Stackable Tubular Markers. Stackable tubular markers shall comply with the crash test requirements
contained in NCHRP Report 350 (only applicable for stackable tubular markers developed prior to 2011) or
MASH (acceptable for all stackable tubular markers) and shall conform to MUTCD requirements for Tubular
Markers. The stackable tubular markers shall have the following properties:

In subsection 630.09, delete the second and third paragraphs, and replace with the following:

Work zone devices designated by FHWA as Category I, Il, or lll, shall comply with the performance criteria
contained in NCHRP Report 350 (only applicable for devices developed prior to 2011) or MASH (acceptable for
all devices). Devices designated as Category IV, including but not limited to portable or trailer-mounted devices
such as flashing arrow panels, temporary traffic signals, area lighting supports, and changeable message signs
are not required to meet NCHRP 350 or MASH requirements.

Except for Category IV devices, the Contractor shall obtain and present to the Engineer the manufacturer’s written
NCHRP 350 (only applicable for devices developed prior to 2011) or MASH (acceptable for all devices)
certification for each work zone device before it is first used on the project.



April 30, 2015
2
REVISION OF SECTIONS 101 AND 630
CONSTRUCTION ZONE TRAFFIC CONTROL

In subsection 630.10(a) (3) (iii), delete the third paragraph, and replace with the following:

Groups 1 and 2 shall each be equipped with a truck-mounted Advance Warning Flashing or Sequencing Arrow
Panel (C Type), and a truck mounted impact attenuator. The impact attenuator shall be located on the rearmost
vehicle of each group. A separate vehicle for this attenuator may be used. Each truck-mounted impact
attenuator shall be certified by the manufacturer to be able to withstand a 62 MPH impact in accordance with
NCHRP 350, Test Level 3 (only applicable for truck-mounted impact attenuators developed prior to 2011) or
MASH, Test Level 3 (acceptable for all truck-mounted impact attenuators). The cone setting truck and the cone
pickup truck shall not be the same vehicle.

In subsection 630.16, delete the 5th paragraph.
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REVISION OF SECTIONS 601 AND 701

CEMENTS AND POZZOLANS
Sections 601 and 701 of the Standard Specifications are hereby revised for this project as follows:
In subsection 601.03, first paragraph, the following shall be added to the table:
High-Reactivity Pozzolans 701.04
Subsection 601.03 shall include the following:
Pozzolans shall consist of Fly Ash, Silica Fume and High-Reactivity Pozzolan.
In subsection 601.04, delete the third and fourth paragraphs and replace with the following
Cementitious material requirements are as follows:
Class 0 requirements for sulfate resistance shall be one of the following:
(1) ASTM C 150 Type |, ll or V
(2) ASTM C 595 Type IL, IP, IP(MS), IP(HS) or IT
(3) ASTM C 1157 Type GU, MS or HS
(4) ASTM C 150 Type Il cement if it is allowed, as in Class E concrete
Class 1 requirements for sulfate resistance shall be one of the following:
(1) ASTM C 150 Type Il or V; Class C fly ash shall not be substituted for cement.
(2) ASTM C 595 Type IP(MS) or IP(HS).
(3) ASTM C 1157 Type MS or HS; Class C fly ash shall not be substituted for cement.

(4) When ASTM C 150 Type lll cement is allowed, as in Class E concrete, it shall have no more than 8 percent
CsA. Class C fly ash shall not be substituted for cement.

(5) ASTM C 595 Type IL; having less than 0.10 percent expansion at 6 months when tested according to ASTM
C 1012. Class C fly ash shall not be substituted for cement.

(6) ASTM C 595 Type IT; having less than 0.10 percent expansion at 6 months when tested according to ASTM
C 1012

Class 2 requirements for sulfate resistance shall be one of the following:
(1) ASTM C 150 Type V with a minimum of a 20 percent substitution of Class F fly ash by weight

(2) ASTM C 150 Type Il or Il with a minimum of a 20 percent substitution of Class F fly ash by weight. The
Type Il or Il cement shall have no more than 0.040 percent expansion at 14 days when tested according
ASTM C 452

(3) ASTM C 1157 Type HS; Class C fly ash shall not be substituted for cement.

(4) ASTM C 150 Type I, 1lI, or V plus High-Reactivity Pozzolan where the blend has less than 0.05 percent
expansion at 6 months or 0.10 percent expansion at 12 months when tested according to ASTM C 1012

(5) ASTM C 1157 Type MS plus Class F fly ash or High-Reactivity Pozzolan where the blend has less than
0.05 percent expansion at 6 months or 0.10 percent expansion at 12 months when tested according to
ASTM C 1012
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(6) A blend of portland cement meeting ASTM C 150 Type Il or Il with a minimum of 20 percent Class F fly
ash by weight, where the blend has less than 0.05 percent expansion at 6 months or 0.10 percent
expansion at 12 months when tested according to ASTM C 1012.

(7) ASTM C 595 Type IP(HS).

(8) ASTM C 595 Type IL plus Class F fly ash or High-Reactivity Pozzolan where the blend has less than 0.05
percent expansion at 6 months or 0.10 percent expansion at 12 months when tested according to ASTM
C 1012

(9) ASTM C 595 Type IT; having less than 0.05 percent expansion at 6 months or 0.10 percent expansion at
12 months when tested according to ASTM C 1012.

Class 3 requirements for sulfate resistance shall be one of the following:

A blend of portland cement meeting ASTM C 150 Type I, Ill, or V with a minimum of a 20 percent substitution of
Class F fly ash by weight, where the blend has less than 0.10 percent expansion at 18 months when tested
according to ASTM C 1012.

(1) ASTM C 1157 Type HS having less than 0.10 percent expansion at 18 months when tested according to
ASTM C 1012. Class C fly ash shall not be substituted for cement.

(2) ASTM C 1157 Type MS or HS plus Class F fly ash or High-Reactivity Pozzolan where the blend has less than
0.10 percent expansion at 18 months when tested according to ASTM C 1012.

(3) ASTM C 150 Type ILIII, or V plus High-Reactivity Pozzolan where the blend has less than 0.10 percent
expansion at 18 months when tested according to ASTM C 1012.

(4) ASTM C 595 Type 1L plus High-Reactivity Pozzolan where the blend has less than 0.10 percent expansion at
18 months when tested according to ASTM C 1012.

(5) ASTM C 595 Type IP(HS) or IT having less than 0.10 percent expansion at 18 months when tested according
to ASTM C 1012.

(6) ASTM C 595 Type IL with a minimum of a 20 percent substitution of Class F fly ash by weight, where the
blend has less than 0.10 percent expansion at 18 months when tested according to ASTM C 1012.

When fly ash or High-Reactivity Pozzolan is used to enhance sulfate resistance, it shall be used in a proportion
greater than or equal to the proportion tested in accordance to ASTM C1012, shall be the same source and it
shall have a calcium oxide content no more than 2.0 percent greater than the fly ash or High-Reactivity Pozzolan
tested according to ASTM C 1012.

In subsection 601.05 delete the first paragraph and replace with the following:

601.05 Proportioning. The Contractor shall submit a Concrete Mix Design for each class of concrete being
placed on the project. Concrete shall not be placed on the project before the Concrete Mix Design Report has
been reviewed and approved by the Engineer. The Concrete Mix Design will be reviewed and approved following
the procedures of CP 62. The Concrete Mix Design will not be approved when the laboratory trial mix data are the
results from tests performed more than two years in the past or aggregate data are the results from tests
performed more than two years in the past. The concrete mix design shall show the weights and sources of all
ingredients including cement, pozzolan, aggregates, water, additives and the water to cementitious material ratio
(w/cm). When determining the w/cm, the weight of cementitious material (cm) shall be the sum of the weights of
the cement, fly ash, silica fume and High-Reactivity Pozzolan.
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In subsection 601.05, delete the 12th, 13t 14th 15t and 16" paragraphs and replace with the following:

The Concrete Mix Design Report shall include Certified Test Reports showing that the cement, fly ash, High-
Reactivity Pozzolan and silica fume meet the specification requirements and supporting this statement with actual
test results. The certification for silica fume shall state the solids content if the silica fume admixture is furnished
as slurry.

For all concrete mix designs with ASTM C150 cements, up to a maximum of 20 percent Class C, 30 percent
Class F or 30 percent High-Reactivity Pozzolan by weight of total cementitious material may be substituted for
cement.

For all concrete mix designs with ASTM C595 Type IL cements, up to a maximum of 20 percent Class C, 30
percent Class F or 30 percent High-Reactivity Pozzolan by weight of total cementitious material may be
substituted for cement.

For all concrete mix designs with ASTM C595 Type IP, IP(MS), IP(HS) or IT cements; fly ash or High-Reactivity
Pozzolan shall not be substituted for cement.

For all concrete mix designs with ASTM C1157 cements, the total pozzolan content including pozzolan in cement
shall not exceed 30 percent by weight of the cementitious material content.

When the Contractor’s use of fly ash or High-Reactivity Pozzolan results in delays to the project, when it is
necessary to make changes in admixture quantities, the source, or the Contractor performs , the cost of such
delays and corrective actions shall be borne by the Contractor.

The Contractor shall submit a new Concrete Mix Design Report meeting the above requirements when a change
occurs in the source, type, or proportions of cement, fly ash, High-Reactivity Pozzolan, silica fume or aggregate.
When a change occurs in the source of approved admixtures, the Contractor shall submit a letter stamped by the
Concrete Mix Design Engineer approving the changes to the existing mix design. The change will need to be
approved by the Engineer prior to use.

In subsection 601.06, second paragraph, delete (9) and replace with the following:
(9) Type, brand, and amount of cement, fly ash and High-Reactivity Pozzolan
In subsection 601.06, delete (a) and replace with the following:

(a) Portland Cement, Fly Ash, High-Reactivity Pozzolan and Silica Fume. These materials may be sacked or
bulk. No fraction of a sack shall be used in a batch of concrete unless the material is weighed.

All bulk cement shall be weighed on an approved weighing device. The bulk cement weighing hopper shall be
sealed and vented to preclude dusting during operation. The discharge chute shall be so arranged that
cement will not lodge in it or leak from it.

Separate storage and handling equipment shall be provided for the fly ash, silica fume and High-Reactivity
Pozzolan. The fly ash, silica fume, and High-Reactivity Pozzolan may be weighed in the cement hopper and
discharged with the cement.
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4
REVISION OF SECTIONS 601 AND 701
CEMENTS AND POZZOLANS

In subsection 701.01 delete and replace the second paragraph with the following:

All concrete, including precast, prestressed and pipe shall be constructed with one of the following hydraulic
cements, unless permitted otherwise.

ASTM C 150 Type |

ASTM C 150 Type Il

ASTM C 150 Type V

ASTM C 595 Type IL

ASTM C 595 Type IP

ASTM C 595 Type IP(MS)

ASTM C 595 Type IP(HS)

ASTM C 595 Type IT

ASTM C 1157 Type GU, consisting of no more than 15 percent limestone
ASTM C 1157 Type MS, consisting of no more than 15 percent limestone
ASTM C 1157 Type HS, consisting of no more than 15 percent limestone

In subsection 701.02 add the following after the first paragraph:
Blending of pozzolans according to ASTM D5370 is permitted to meet the requirements of ASTM C 618.
Add subsection 701.04 immediately following subsection 701.03 as follows:

701.04 High-Reactivity Pozzolans. High-Reactivity Pozzolans (HRP) shall conform to the requirements of
AASHTO M321. HRPs are but not limited to metakaolin, rice hull ash, zirconium fume, ultra-fine fly ash, and fume
from the production of 50 percent ferrosilicon (with SiO2 less than 85 percent).

HRPs shall meet the following optional requirement of AASHTO M321: The sulfate expansion at 14 days shall
not exceed 0.045 percent

HRP shall be from a preapproved source listed on the Department’s Approved Products List. The HRP intended
for use on the project shall have been tested and accepted prior to its use. Certified Test Reports showing that the
HRP meets the specification requirements and supporting this statement with actual test results shall be
submitted to the Engineer.

The HRP shall be subject to sampling and testing by the Department. Test results that do not meet the physical
and chemical requirements may result in the suspension of the use of HRP until the corrections necessary have
been taken to ensure that the material conforms to the specifications.
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INDEX rlgﬁEﬁc CONTRAGT ITEM UNIT || CC 0881-025 PROJECT TOTALS
PLAN AS PLAN AS PLAN AS PLAN AS PLAN AS PLAN AS PLAN AS PLAN AS PLAN | AS PLAN AS
800K | Pace [ SHeET CONST CONST CONST CONST CONST CONST CONST CONST CONST CONST
20% || CLEARING AND GRUBBING LS 1 1
202 || REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 1
202 || REMOVAL OF TREE EACH 21 21
202 || REMOVAL OF BOLLARD EACH || 20 20
202 {| REMOVAL OF POWER QUTLET EACH 10 10
202 || REMOVAL OF WHEEL STOP EACH 14 14
202 || REMOVAL OF INLET EACH 8 8
202 || REMOVAL OF MANHOLE EACH 2 2
202 || REMOVAL OF GABION cY 5 5
202 il REMOVAL OF PIPE LF 626 626
202 || REMOVAL OF FIRE HYDRANT EACH 3 3
202 || REMOVAL OF WATER SERVICE LINE EACH || 31 31
202 || REMOVAL OF WATER METER EACH [| 28 28
202 || REMOVAL OF WALL LF 12 12
202 || REMOVAL OF SIDEWALK sy || 5336 5,336
202 || REMOVAL OF CURB AND GUTTER tF | 9574 9,574
202 || REMOVAL OF CURB LF 40 40
202 || REMOVAL OF CONCRETE PAVEMENT sy || 5051 5,051
202 || REMOVAL CF ASPHALT MAT sy || 33179 33,179
202 || REMOVAL OF PAVEMENT MARKING sF || 3,175 3175
202 || REMOVAL OF LIGHT STANDARD EACH 11 n
202 || REMOVAL OF LIGHT STANDARD FOUNDATION EACH 17 17
202 1| REMOVAL OF GROUND SIGN EACH || 24 24
202 || REMOVAL OF SIGN PANEL EACH 15 15
202 || REMOVAL OF SIGN {SPECIAL) EACH 5 5
202 || REMOVAL OF TRAFFIC SIGNAL EQUIPMENT LS 1 1
202 || REMOVAL OF FENCE LFol 1,319 1,319
]
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202 REMOVAL OF GUARDRAIL TYPE 3 LF 218 216
202 || ABANDON WATER SERVICE EACH 13 13
202 CLEAN VALVE BOX EACH 34 34
202 PLUG PIPE EACH 7 7
203 UNCLASSIFIED EXCAVATION (COMPLETE IN PLACE} cY 11,970 11,970
203 MUCK EXCAVATION cy 500 500
203 COMBINATION LOADER HR 30 30
203 POTHOLING HR 100 100
206 STRUCTURE EXCAVATION cr B33 B33
206 STRUCTURE BACKFILL {CLASS 1) CY 790 790
206 STRUCTURE BACKFILL {CLASS 2) cY 33 33
206 STRUCTURE BACKFILL (FLOW-FILL) cy 100 100
206 SHORING s 1 ¥
206 SHORING (JACKING PIT) LS 1 1
2086 SHORING (RECEIVING PIT) LS 1 1
207 TOPSQIL cy 796 796
207 STOCKPILE TOPS0IL cY 1,000 1,000
207 PLANTER SOIL MIX cY 671 671
208 EROSION LOG TYPE 1 (12 INCH) LF 54 54
208 SILT FENCE LF 1,000 1,000
208 SILT FENCE {REINFORCED) LF 338 336
208 || AGGREGATE BAG tF 1,825 1,825
208 || CONCRETE WASHOUT STRUCTURE LS 1 1
208 STORM DRAIN INLET PROTECTION (TYPE ) LF 400 400
208 STORM DRAIN INLET PROTECTION (TYPE II) LF 40 40
208 STORM DRAIN INLET PROTECTION (TYPE IIl) EACH 3 3
208 || VEMICLE TRACKING PAD EACH 2 2
T
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208 || REMOVAL AND DISPOSAL OF SEDIMENT (LABOR) HR 40 40
208 || REMOVAL AND DISPOSAL OF SEDIMENT (EQUIPMENT) HR 30 30
208 SWEEPING (SEDIMENT REMOVAL} HR 190 190
208 || REMOVAL OF TRASH HR 100 100
208 || EROSION CONTROL MANAGEMENT (ECM) DAY 380 380
210 || RESET STRUCTURE (SIGN 2) EACH 1 1
210 || RESET STRUCTURE (SIGN 3) EACH 1 1
210 || RESET STRUCTURE (SIGN &} EACH 1 1
210 || RESET STRUCTURE (SIGN 5) EACH 1 1
210 || RESET STRUCTURE (SIGN &) EACH i 1
210 || RESET WHEEL STOP EACH 5 5
210 || RESET FIRE HYDRANT EACH 3 3
210 || RESET UGHT STANDARD EACH 1 1
210 || RESET GROUND SIGN EACH 1 1
210 || RESET SIGN PANEL EACH 17 17
210 || RESET VARIABLE MESSAGE SIGN EACH 1 1
210 || RESET TRAFFIC SIGNAL HEAD EACH 1 1
210 || RESET TRAFFFIC SIGNAL POLE EACH 1 1
210 {i RESET TRAFFIC SIGNAL CONTROLLER AND CABINET EACH ! 1
210 || RESET GATE EACH 1 1
210 || RESET CHAIN LINK FENCE LF 121 121
210 || RESET TREE GRATE EACH 1 1
210 || ADJUST MANHOLE EACH 22 22
210 || MODIFY MANHOLE EACH 1 1
] 210 || ADJUST VALVE BOX EACH || 34 34
7
4
& 211 || WATER CONTROL LS 1 1
o
o
%” 212 1| SEEDING (NATIVE) ACRE || 0.82 0.82
&
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212 || SOIL CONDITIONING ACRE || 098 0.98
212 LANDSCAPE RESTORATION LS 1 1
213 METAL EDGER LF 135 135
213 || MULCHING (WEED FREE HAY) ACRE || 055 0.55
213 || MULCHING {wOOD) CF 488 488
213 MULCHING (DECORATIVE) CF 1,185 1,185
213 I TREE PLANTER (GRATES) EACH 3 3
213 LANDSCAPE BOULDER EACH 8 8
214 LANDSCAPE MAINTENANCE (24 MONTHS) LS 1 1
214 DECIDUCUS TREE (2 INCH CALIPER) EACH 16 16
214 DECIDUOUS TREE (3 INCH CALIPER) EACH 38 38
214 DECIDUOUS SHRUB (5 GALLON CONTAINER) EACH 174 174
214 EVERGREEN SHRUS (5 GALLON CONTAINER) EACH 16 16
214 PERENNIALS (1 GALLON CONTAINER} EACH 666 666
218 SOIL RETENTION BLANKET {STRAW/COCONUT} (PHOTODEGRADABLE CLASS 1) sY 1,320 1,320
240 || WILDLFE BIOLOGIST HR 40 40
240 || REMOVAL OF NESTS HR 40 40
250 ENVIRONMENTAL HEALTH AND SAFETY MANAGEMENT LS 1 i
250 PROJECT SPECIFIC RACS MANAGEMENT PLAN LS 1 1
250 || MATERIALS MANAGEMENT PLAN SUPERVISOR HOUR || 2,816 2,816
250 §i HEALTH AND SAFETY QFFICER HOUR || 200 200
250 CERTIFIED ASBESTOS BUILDING INSPECTOR HOUR || 1,408 1,408
250 IMPORT MATERIAL SAMPLING EVENT EACH 2 2
250 MATERIAL HANDLING {STOCKPILE} cY 2,556 2,556
250 || SOLID WASTE DISPOSAL cY 2,556 2,556
250 || HAUL NON-HAZARDOUS WASTE cY 2,000 2,000
304 || AGGREGATE BASE COURSE {CLASS 6) cY 7,049 7,049
A
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PLAN AS PLAN AS PLAN AS PLAN AS PLAN AS PLAN AS PLAN AS PLAN AS PLAN AS PLAN AS
800K | PAGE | SHeeT CONST CONST CONST CONST CONST CONST CONST CONST CONST CONST
403 || HOT MIX ASPHALT (PATCHING) (ASPHALT) TON 869 869
403 HOT MIX ASPHALT (GRADING S) {100) (PG 64-22) TON 668 668
403 §i HOT MIX ASPHALT (GRADING SX) {100) (PG 75-28) TON 397 397
412 CONCRETE PAVEMENT (8 INCH) sY 2,741 2,741
412 || CONCRETE PAVEMENT (10.5 INCH) sY || 26,561 26,561
412 CONCRETE PAVEMENT (10.5 INCH) (FAST TRACK} sY 405 405
412 || CONCRETE PAVEMENT (10.5 INCH) (SPECIAL) SY 875 875
412 CONCRETE PAVEMENT {11 INCH) SY 539 589
412 CONCRETE PAVEMENT {11 INCH) (FAST TRACK) SY 819 619
420 || GEOTEXTILE (SEPARATOR) (CLASS 1) sy i 29,209 29,209
503§ DRILLED CAISSON (30 INCH) LF 1,112 1,112
503 DRILLED CAISSON {36 INCH) LF 93 93
503 DRILLED CAISSON (48 INCH} LF 51 51
504 RETAINING WALL (BOULDER) SF 72 72
506 RIPRAP (8 INCH) cr 4 4
514 PEDESTRIAN RAILING (STEEL) LF 93 g3
514 PEDESTRIAN RAILING (STEEL) (SPECIAL) LF 50 50
601 CONCRETE CLASS B cy 5 5
601 CONCRETE CLASS D (WALL} cY 139 139
801 STRUCTURAL CONCRETE COATING sY 222 222
602 REINFORCING STEEL 8 || 14,754 14,764
602 REINFORCING STEEL {EPOXY COATED) Le 240 240
603 15 INCH REINFORCED CONCRETE PIPE (COMPLETE IN PLACE) LF 73 73
503 18 INCH REINFORCED CONCRETE PIPE (COMPLETE IN PLACE) LF 992 992
603 24 INCH REINFORCED CONCRETE PIPE (COMPLETE iN PLACE) LF 728 728
603 30 INCH REINFORCED CONCRETE PIPE (COMPLETE iN PLACE) LF 207 207
B03 36 INCH REINFORCED CONCRETE PIPE (COMPLETE IN PLACE) LF 30 30
E
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800K | PASE | Sner CONST CONST CONST CONST CONST CONST CONST CONST CONST CONST
503 42 INCH REINFORCED CONCRETE PIPE (COMPLETE IN PLACE) LF 613 813
603 || 54 INCH REINFORCEC CONCRETE PIPE {COMPLETE IN PLACE} LF 220 220
603 30x19 INCH REINFORCED CONCRETE PIPE ELLIPTICAL (COMPLETE N PLACGE) LF 67 67
803 || 34x22 INCH REINFORCED CONCRETE PIPE ELLIPTICAL (COMPLETE (N PLACE) LF 244 244
603 j| 45x29 INCH REINFORCED CONCRETE PIPE ELLIPTICAL (COMPLETE IN PLACE) LF 48 48
603 54 INCH REINFORCED CONCRETE PIPE (JACKED) LF 75 75
604 || INLET NO 14 L & (5 FOOT) EACH 4 4
604 INLET NO 4 L 6 {10 FOOT) EACH 2 2
604 INLET NO 14 L 9 (5 FOOT} EACH 4 4
604 INLET NO 14 L 12 (5 FOCT) EACH 6 6
504 INLET NG 14 L 12 {10 FOOT) EACH 1 1
604 || INLET NO 14 L 15 {5 FOOT) EACH 3 3
604 INLET NO 14 L 15 (10 FOOT) EACH 2 2
604 INLET NO 16 L 3'-4" VALLEY (5 FOOT) EACH 1 1
B04 MANHOLE STANDARD (4' D) (5 FOOT) EACH 4 4
604 || MANHOLE STANDARD {4' D) (10 FQOT) EACH 3 3
504 MANHOLE STANDARD (5° ID) (5 FOOT) EACH 1 1
504 MANHOLE STANDARD (5' ID) {10 FOOT) EACH 3 3
604 || MANHOLE STANDARD (6" I1D) (5 FOOT) EACH 2 2
604 MANKOLE STANDARD (6" 1D} (15 FOOT) EACH 1 1
604 MANMOLE STANDARD TYPE B (15 FOOT) EACH 3 3
604 MANHOLE STANDARD TYPE B (SPECIAL) {1C¢ FOOT) EACH 1 1
604 || MANHOLE STANDARD TYPE B (SPECIAL) {15 FOOT) EACH 2 2
604 MANHOLE STANBARD TYPE P {20 FOOT) EACH 2 2
605 || 4 INCH NON-PERFORATED PIPE UNDERDRAIN LF 558 558
605 4 INCH PERFORATED PiPE UNDERDRAIN LF 462 462
606 || GUARDRAIL TYPE 3 (6-3 POST SPACING) {31 IN. MGS) LF 32 32
Cas
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BOCK | PAGE | SHEET CONST CONST CONST CONST CONST CONST CONST CONST CONST CONST
606 || TRANSITION TYPE 3G (31 IN. MGS) EACH 1 1
606 TRANSITION TYPE 3J (31 IN. MGS) EACH 1 1
805 END ANCHORAGE TYPE 3K (31 IN. MGS) EACH 1 1
606 BRIDGE RAIL TYPE 10M (SPECIAL) LF 93 93
607 FENCE (PLASTIC) LF 500 500
607 FENCE (TEMPORARY) LF 990 990
607 FENCE CHAIN LINK (72 INCH) LF 324 324
607 24 FOOT GATE DOUBLE (CHAIN LINK) (ROLLING) EACH 1 1
607 30 FOOT GATE DOUBLE (CHAIN LINK) (ROLLING) EACH 2 2
607 36 FOOT GATE DOUBLE (CHAIN LINK) (ROLLING) EACH 1 1
608 CCNCRETE SIDEWALK SY 4,773 4,773
608 CONCRETE SIDEWALK (SPECIAL) SY 141 141
608 CONCRETE SIDEWALK (6 INCH PATTERNED CONCRETE) SF 2,083 2,093
608 CONCRETE SIDEWALK {8 INCH) (SPECIAL) SY 157 157
608 CONCRETE SIDEWALK (AMENITY ZONE) SY 1,517 1,517
608 CONCRETE SIDEWALK (STAIRS) SF 146 146
608 CONCRETE CURH RAMP SY 502 502
608 SIDEWALK CHASE DRAIN LF 68 68
609 CURB TYPE 2 (SECTION B) LF 456 456
609 CURB AND GUYTER TYPE 2 (SECTION 1-B) LF 2,598 2,598
609 CURB AND GUTTER TYPE 2 {SECTION §-B) LF 5,259 5,259
609 CURB AND GUTTER TYPE 2 (SECTION [I-B) (SPECIAL) LF 34 34
£09 CURB AND GUTTER TYPE 2 (SECTION II-M) LF 115 15
609 4 INCH MOUNTABLE CURB (OUTFALL) LF 1,956 1,956
609 GUTTER TYPE 2 (8 FOOT) LF 27 27
609 CURB TYPE 4 (SECTION B) LF 525 525
609 CURB (BARRIER) LF 710 710
EEE
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610 MEDIAN COVER MATERIAL (PATTERNED CONCRETE) sF 12,091 12,091
610 MEDIAN COVER MATERIAL {COLORED CONCRETE) SF 720 720
613 1/2 INCH ELECTRICAL CONDUIT {PLASTIC) LF 20 20
613 I 3/4 INCH ELECTRICAL CONDUIT LF 290 290
613 || 2 INCH ELECTRICAL CONDUIT (PLASTIC) LF 5,755 5,755
613 2 INCH ELECTRICAL CONDUT {BORED) LF 800 800
613 3 INCH ELECTRICAL CONDUIT {PLASTIC) LF 3,885 3,885
613 || 3 INCH ELECTRICAL CONDUIT (BORED) LF 1,600 1,600
613 [ 4 INCH ELECTRICAL CONDUIT {PLASTIC) LF 1,640 1,640
613 || PULL BOX (24"x36"x12") = TYPE 8 (TRAFFIC) EACH 10 10
613 PULL BOX (SPECIAL) EACH 8 B
813 || WIRING LS 1 1
613 LIGHT STANDARD METAL (35 FOOT) EACH 31 31
613 || CONCRETE FOUNDATION PAD EACH 4 4
613 || LIGHT STANDARD FOUNDATION EACH 3 &y
613 j| UGHTING CONTROL CENTER EACH 4 4
613 LUMINAIRE (LED) (14,000 LUMENS) EACH 38 39
613 || TEMPORARY LIGHTING Ls 1 3
614 SIGN PANEL (CLASS 1) SF 522 522
614 STEEL SIGN POST (2x2 INCH TUBING) LF 564 564
614 || PEDESTRIAN SIGNAL FACE (16) {COUNTDOWN) LACH 16 16
614 || TRAFFIC SIGNAL FACE (12-12-12) EACH 30 39
614 || TRAFFIC SIGNAL FACE {12-12-12-12) EACH 4 4
614 TRAFFIC SIGNAL CONTROLLER CABINET EACH 2 2
614 PEDESTRIAN PUSH BUTTON EACH 8 8
814 INTERSECTION DETECTION SYSTEM (CAMERA) EACH 8 8
614 EMERGENCY VEHICLE TRAFFIC SIGNAL PRIORITY CONTROL SYSTEM EACH 2 2
e
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INDEX E'I'I?N?Eﬁc CONTRACT {TEM UNIT CC 0B881-025 PROJECT TOTALS
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BOOK | PAGE | SHEET CONST CONST CONST CONST CONST CONST CONST CONST CONST CONST
614 TRAFFIC SIGNAL—LIGHT POLE STEEL (i-30 FOOT MAST ARM) EACH 1 1
614 TRAFFIC SIGNAL-LIGHT POLE STEEL (1-40 FOOT MAST ARM) EACH 1 1
614 TRAFFIC SIGNAL—LIGHT POLE STEEL (1-50 FOOT MAST ARM} EACH 2 2z
614 TRAFFIC SIGNAL-LIGHT POLE STEEL {1-55 FOOT MAST ARM) EACH 1 i
614 TRAFFIC SIGNAL~LIGHT POLE STEEL {1-60 FOOT MAST ARM) EACH 3 3
614 TRAFFIC SIGNAL PEDESTAL POLE STEEL EACH 1 1
614 TELEMETRY (FIELD) EACH 3 3
614 || TRAFFIC SIGNAL CONTROLLER (SOLID STATE} (FULL—ACTUATED) (12 PHASE) EACH 2 2
814 TEST FIBER ORTIC CABLE LS 1 i
614 FIBER OPTIC CABLE (SPECIAL) LF 3,050 3,050
614 CLOSED CIRCUIT TELEVISION CAMERA EACH i 1
614 ELECTRIC METER (PEDESTAL) EACH 3 3
619 WATER METER EACH 39 39
619 METER PIT {24 INCH) EACH 37 37
619 METER VAULT EACH 2 2
619 CURB STCP AND BOX EACH 40 40
819 3 INCH DUCTILE IRON PIPE LF 31 H
619 6 INCH DUCTILE IRON PIPE LF 131 131
619 8 INCH DUCTILE IRON PIPE LF 138 138
619 3/4 INCH COPPER PIPE LF 809 809
619 1 INCH COPPER PIPE tF 291 291
619 1-1/2 INCH COPPER PIPE LF 38 38
619 3/4 INCH COPPER PIPE CONNECTIONS EACH 32 32
619 1 INCH COPPER PiPE CONNECTIONS EACH & 8
619 1-1/2 INCH COPPER PIFE CONNECTIONS EACH 2 2
619 6 INCH PLASTIC PIPE {C900) LF 989 989
619 8 INCH PLASTIC PIPE (C900) LF 835 855
o
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iTEM NQO
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800K | PAGE | SHEET CONST CONST CONST CONST CONST CONST CONST CONST CONST CONST
619 || 3 INCH GATE VALVE & VALVE BOX EACH 2 2
619 6 INCH GATE VALVE & VALVE BOX EACH 7 7
619 8 INCH GATE VALVE & VALVE BOX EACH 12 12
619 6 INCH TAPPING VALVE & VALVE BOX EACH 3 3
619 || 8 INCH TAPPING VALVE & VALVE BOX EACH 1 1
619 i 6 INCH SWIVEL TEE (ALL BRANCH SIZES) £ACH 2 2
619 8 INCH SWivEL TEE (ALL BRANCH SIZES) EACH 6 6
619 6 INCH TEE (ALL BRANCH SIZES) EACH 3 3
619 8 INCH TEE (ALL BRANCH SIZES) EACH 4 4
619 6 INCH HORIZONTAL BEND (ALL ANGLES) EACH 4 4
619 || 8 INCH HORIZONTAL BEND (ALL ANGLES) EACH 2 2
619 | 6 INCH VERTICAL BEND (ALL ANGLES) EACH 10 10
619 8 (NCH VERTICAL BEND (ALL ANGLES) EACH 28 28
619 6 INCH TAPPING SLEEVE (ALL BRANCH SIZES) EACH 2 2
619 & INCH TAPPING SLEEVE (ALL BRANCH SIZES) EACH 1 1
519 30 INCH TAPPING SLEEVE (ALL BRANCH SIZES) EACH 1 1
819 FIRE HYDRANT ASSEMBLY EACH 7 7
619 || FIRE HYDRANT ASSEMBLY (EXTRA DEPTH) EACH 3 3
620 || FIELD OFFCE {CLASS 1) EACH 1 1
620 || SANITARY FACILITY EACH 1 1
621 DETOUR PAVEMENT SY 1,750 1,750
622 MEDIAN CONCRETE PLANTER WALL LF 937 937
§22 MASCNRY WORK SANDSTONE CURB (MEDIAN WALL) LF 254 254
§22 MASONRY WORK SANDSTONE FACE (MEDIAN WALL) LF 140 140
622 STONE END MARKERS EACH 36 36
623 1 INCH BACKFLOW PREVENTER ASSEMBLY WITH CONCRETE PAD EACH 2 2
623 § BACKFLOW ENCLOSURE ASSEMBLY EACH 2 2
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623 PLUMBER EACH 2 2
623 1-1/2" HYDROMETER EACH 2 Z
623 RADIC REMOTE WITH TRANCEIVER (TURNOVER ITEM) — PARKS EACH 2 2
623 ELECTRICIAN — CONTROLLER HOOKUP EACH 2 2
623 120 VOLT ELECTRICAL CONDUCTOR LF 100 100
623 12 STATICN AUTOMATIC CENTRAL CONTROLLER ASSEMBLY ~ PARKS EACH 2 2
8§23 RAIN SENSOR EACH 2 2
623 2-WIRE COMMUNICATION CABLE LF 4,580 4,580
623 1 INCH TYPE K COPPER PIPING LF 20 20
623 1 INCH STOP & WASTE VALVE ASSEMBLY WITH VALVE BOX EACH 2 2
623 1-1/2 INCH GATE VALVE EACH 23 23
623 1 INCH QUICK COUPLER VALVE EACH 12 12
623 3/4 INCH DRAIN VALVE EACH 13 13
623 1-1/2 INCH CL200 PVC MAINLINE LF 4,580 4,580
623 2 INCH CL160 PVC SLEEVES LF 2,725 2,725
623 2 INCH HDPE SLEEVES LF 1.675 1,675
623 4 INCH CL160C PYC SLEEVES LF 1,945 1,945
623 4 INCH HDPE SLEEVES LF 1,675 1,675
623 1 INCH BO# NSF POLY LATERAL LF 2,280 2,280
623 1 INCH AUTOMATIC CONTROL VALVE EACH g 9
623 1 INCH DRIP VALVE KIT WITH BALL VALVE AND BASKET FILTER EACH 4 4
623 0.5 GPM BUBBLER HEAD ASSEMBLY EACH 68 68
623 12 INCH POP-UP SPRAY HEAD WITH NOZZLE EACH 8 a
623 SUBSURFACE DRIPPERLINE LF 2,425 2,425
623 CRIPLINE BLOWOUT WITH INDICATCR POPUP EACH 8 8
625 CONSTRUCTION SURVEYING LS 1 1
525 CONSTRUCTION SURVEYING {HOURLY) HR 150 150
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626 || MOBILIZATION LS 1 1
526 || PUBLIC INFORMATION SERVICES (TIER H) LS 1 1
§27 || PAVEMENT MARKING PAINT GAL 150 150
627 || RAISED PAVEMENT MARKER EACH 41 41
627 || PREFORMED THERMOFLASTIC PAVEMENT MARKING (80 MIL) (WORD-SYMBOL) SF 258 258
627 || PREFORMED THERMOPLASTIC PAVEMENT MARKING (60 MIL) (XWALK~STOPLINE) SF 2,611 2,611
627 || PREFORMED PLASTIC PAVEMENT MARKING (TYPE IIN{INLAID) SF 2,502 2,502
627 i| THERMOPLASTIC PAVEMENT MARKING SF 1,736 1,736
629 || SURVEY MONUMENT (TYPE 1) EACH 72 72
629 || SURVEY MONUMENT (TYPE 3A) EACH 12 12
629 [l SURVEY MONUMENT (TYPE 6) EACH 18 18
630 || FLAGGING HR || 3,600 3,600
630 || UNIFORMED TRAFFIC CONTROL HR 80 80
630 || TRAFFIC CONTROL INSPECTION DAY 171 17
630 || TRAFFIC CONTROL MANAGEMENT DAY 429 429
630 || BARRICADE (TYPE 3 M—B) (TEMPORARY) EACH 16 18
630 || CONSTRUCTION TRAFFIC SIGN {PANEL SIZE A) EACH 33 33
630 || CONSTRUCTION TRAFFIC SIGN {PANEL SIZE B) EACH 97 97
830 [l PORTABLE MESSAGE SIGN PANEL EACH 2 2
830 || ADVANCED WARNING FLASHING OR SEQUENCING ARROW PANEL (TYPE C) EACH 2 2
630 || DRUM CHANNELIZING DEVICE EACH || 250 250
630 || CONCRETE BARRIER (TEMPORARY) LF 1,000 1,000
630 | TRAFFIC CONE EACH || 100 100
630 || MPACT ATTENUATOR (TEMPGRARY) EACH 2 2
830 | TRAFFIC SIGNAL (TEMPDRARY) EACH 2 2
700 F/A PARTNERING F/A 1 j
i
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BOOK | PAGE | SHEET] {CONST CONST CONST CONSY CONST CONST CONST CONST CONST CONST
700 F/A ON-THE-JOB TRAINEE F/A 1 1
700 F/A ADJUST UTILITIES F/A 1 1
700 F/A REMOVALS F/a 1 1
700 F/A FURNISH & INSTALL ELECTRICAL SERVICE F/A 1 1
700 F/A EROSION CONTROL F/A 1 1
700 F/A ENVIRONMENTAL HEALTH AND SAFETY MANAGEMENT F/a 1 1
1
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TABULATION OF REMOVAIS

REMOVAL NOTES

ITEM NQ. 701 702
CLEARING || REMOVAL OF REMOVAL | REMOVAL | REMOVAL | REMOVAL | REMOVAL | REMOVAL | REMOVAL | REMOVAL | REMOVAL |REMOVAL OF| REMOVAL | REMOVAL | REMOVAL | REMOVAL
AND  JISTRUCTURES AND OF  |OF POWER|OF WHEEL| OF INLET | OF | OF PiPE OF OF CURB | OF CURB | CONCRETE |OF ASPHALT| OF SIGN |OF FENCE|  OF 1. S?B‘%%@if??&?%i??ﬂ'ﬁ? ooy B
GRUBBING{| OBSTRUCTIONS BOLLARD | OUTLET STOP MANHOLE SIDEWALK |AND GUTTER PAVEMENT T (SPECIAL) GUARDRAIL :
NPE 3 303-299-6561 TO COORDINATE.
LOCATION | 3 EACH | FACH | FACH [ FEACH EACH F Sy F G Y [ EACH [ tF [ (F ] 2. TWO WEEKS PRIOR TO REMOVAL OF TRANSIT
I | — [ 1 l i [ [ [ | AMENITIES AT A BUS STOP, COORDINATE
PROJECT o A T T T I T T 7 | i REMOVAL WITH PUBLIC WORKS RIGHT—OF —WAY
i I ] I T T T T ] T T ] SERVICES CONSTRUCTION ENGINEERING AT {303)
BEGIN 10 BTH (W) 393.2 745.3 180.8 273.6 172 446-3469.
BEGIN TO 71H (E} 5.5 115.9 15.8
BECIN TO BTH (M) 26.8 487.3 4,522.8
7TH TO SEVERN (E) i 276.5 410,6 1,105.7 465.1 2 100
SEVERN TQ BTH (F) 10 597.3 779.9 132.9 1 514
BTH (1) 7 1 226 0.4 3,342.7
BTH TO STH (W) 356.1 778.0 3348 204.4
BTH TC BARBERRY (E) 7715 948.5 69.1 1,330.8 1 180 216
BTH 10 9TH (M) 4925 3,908.7
BARBERRY TO OTH (E} 14 178.0 863.8 939 1.438.7
BIH T 2 i 52 60.4 Z111.5
©TH 10 10TH (W) 5 453.5 887.9 39.2 554.1 272.5
BTH 10 _10TH (F) 7 787.9 1,419.1 137.6 2,042.0 353
BTH 1O _10TH (M) 3928 30138
TOTH (1) 1 15.8 1,993.1
10TH 10 12TH (W) 395.1 807.8 208.6 133.9
10TH 10 11TH (E) 310.5 790.3 316.8 117.5 1
10TH 10 END (M) 265.1 7.723.4
117H 10 END (E) 672.0 942.1 176.2 285.7
12TH 70 END (W) 72.8 59.9 4,2
TCIA [ 10 [ 14 1 8 p) 318 | 5336 9.574 40 5051 33,179 5 379 [ 716 |
NOTE: SEE SUBSETS FOR ADDITIONAL REMOVALS.
TABULATION OF RESETS & ADRJUSTS TABULATION OF GUARDRAIL ITEMS
ITEM NO. TEM_NO. 606
s [ ] mhic
H —_
(SIGN 2)} (SIGN 3) STOP  [STANDARD LINK GRATE POST SPACING) TYPE 3G} TYPE 30 TYPE 3K
FENCE (31 N, MGS)
LOCATION EACH EACH EACH EACH LF EACH EACH LOCATION LF I eacH | EacH ¢ EACH
[ Il [ [ i [
[BEGIN TG 8TH {M} Il | | I [ 5 ] ATH TO BARBERRY (E) 32 1 F 1
BTF (1 i
BTH T0 9TH {M) 2 [ TOTAL 32 | T 1 T 1
BARBERRY TO 9TH (E} 1 121
gTH [ ¢ TABULATION QF FENCING [TEMS
@TH T0 10TH (E) TEM NO. 507
@TH T0 _10TH (M) 1 FENCE FENCE CHAIN | 24 FOOT GATE | 30 FOOT GATE | 36 FOOT GATE
TOTH 10 1210 (W) 5 (TEMPORARY) | LINK (72 INCH) | DOUBLE (CHAIN | DOUBLE (CHAIN | DOUBLE (CHAIN
T6TH To 1116 (E) 1 LINK) (ROLLING) ] LINK) (ROLLING) | LINK) {RCLLING}
11TH TO END (E) ! LOCATION LF LF EACH EACH EACH
[
TOTAL( | | 5 [ 1T 1T 1 T 11 ] 13} BEGIN TO 8TH (W) 161 103 1 1
NOTES: SEVERN _TO_8TH_(F) 514
1. RESET STRUCTURE {SIGN 1) MAS BEEN OMMITTED. BTH 10 10TH (E) Il 285 771 ]
2. SEE SUBSETS FOR ADDITIONAL RESETS & ADJUSTS. | I
| ToTAl 990 i 324 1 2 T
e
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TABULATION OF SURFACING ITEMS
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F:\11021880C ~ Federal Sth lo Howord\CAD\Sheets\D0-GENERALY

11/22/20%7
12:00:03 PM

arty. hore

TEM NO. 304 a03 12 470
CSSEEEAEE IJ?SASSES) HOT_MIX_ASPHALT CONCRETE PAVEMENT (ggg}{gﬂ%g)
_ {GRADING SX) Smo} (PATCHING) (ASPHALT) 8 INCH) [{10.5 INCH){ {10.5 INCH) | (10.5 INCH)}} (i3 INCH) | (11 INCH)
(GRADING S) (100) (PG 64-22) (PG 76-28 (GRADING S) {100) (PG 64—22)[ (GRADING SX) 81 00)] TOTAL ( (FAST TRACK) | (SPECIAL) (FAST TRACK)|| (CLASS 1)
BOTIOM MIDDLE TOTAL | TOP LIFT | TOTAL (PG 76-28
AREA UNIT AREA | THICKNESS|  UNIT [ THICKNESS | UNIT UNIT | THICKNESS|  UNIT AREA THICKNESS UNIT | THICKNESS | UNIT UNIT
LOCATION 5Y CY SY INCH TON INCH TON TON INCH TON SY INCH TON INCH TON TON SY SY SY SY Sy SY SY
BEGIN TO BTH (W) 605 94 132.6 4.0 29.2 3.0 218 51.1 471.9
BEGIN TO BTH (M) 6056 988 390.5 4.0 86.0 86.0 3.0 64.5 56653 5794.6
7TH T0_SEVERN (F) 121 21 120.8
71.0 10.5 WEST 410 3.0 1.8 523
TH (1) 3946 540 303.2 T AT T35 E 5o 336 165.9 2087.4 367.0 588.5 618.3 3231.8
TH 10 QTH (W) 543 86 98 1 4.0 71.6 30 16.2 378 444.9
TH TQ BARBERRY (E) 111 19 110.2
BTH TO 9TH (M) 5133 829 479.3 4.0 105.5 105.5 3.0 79.1 4653.5 48325
BARBERRY TO 9TH_(E) 450 61 259,32 4.0 57.1 3.0 42.8 99.9 189.8
BTH (1) PRI 327 1146.0 3.0 754, 752.2 3.0 189.1 1193.2 1193.2
9TH 7O 10TH (W) 699 108 164.3 40 36.2 3.0 27.2 63.4 534.4
gTH 70 10TH (EF) 883 116 570.5 40 125.6 3.0 94.2 219.8 312.1
OTH TO 10TH (M) 4509 752 4508.8 4628.7
T0TH (1) 1757 T34 126.2 30 27.8 6.5 45.2 730 3.0 20.9 35.5 10.5 2C.6 3.0 5.9 76.5 408.4 044 7581.9 1094.7
10TH T0 12TH (W) 330 53 48.0 4.0 10.6 3.0 8.0 18.6 281.1
10TH 10 1178 (E) 200 34 199.9
10TH _TO _END (M) 8712 1428 260.3 4.0 57.3 6.5 G631 150.4 3.0 43.0 162.3 10.5 105.3 3.0 30.1 135.4 B8043.8 225.4 8433.4
11TH TO END (E) 76 13 3.1 4.0 0.7 3.0 0.6 1.3 72.5
12TH TO END (W) 4 i 3.2
TOTAl I [ &6E | [ 397 1 8BS J[TUFET T 96561 | 405 [ 875 T 589 ] 519 29200 ]
* FOR INFORMATION ONLY, SEE TADULATION OF AGGREGAIE BASE COURSE
*+ |TEM SHALL ONLY BE USED UPON APPROVAL BY THE CiTY
TABULATION OF CONCRETE ITEMS TABUIATION QF AGGRFGATF BASE COURSF (CLASS. 6)
§TEM NO. 304 608 509 TEM NO. 304
R M e L R I g | ] T o
AREA ORIT (SPECIAL) ((Spéfé‘.f&{’) (STAIRS) RAMP DRAIN  |[(SECTION B} (SECTION 1-B)) (SECTION 1-B) (SEéng,A:_') B) (SECTION 1I-M CURB (OUTFALL)| {8 FOOT)|(SECTION B8) {CLASS 6)
LOCATION 5Y cY SY SY SY SF SY LF LE LF LF LF LF LF LF LF LE LOCATION CY
BEGIN TC 8TH {w) 637.7 79.0 463.5 25.8 376.4 FROM TABULATION OF SURFACING ITEMS 5,604
BEGIN TG 7TH (E) 105.3 13.4 58.3 15.6 80.8
BEGIN 70 8TH (M} 314.4 52.4 642.5 489.4 460.6 [ SUBTOTAL | 5.604 ]
7TH TO SEVERN (E) 325.5 42,1 187.0 32.0 2738
BEVERN TO 8TH (E) 599.0 76.7 369.9 35.4 46.0 470.8 496 5 FROM TABULATION OF CONCRETE TTEMS 1,175
BTH (1)
BTH TO 9TH (W) 550.9 67.8 362.9 29.2 40.7 11.0 303.7 17.9 [ SUBTOTAU| 1,175 ]
ATH TO BARBERRY (E) 1363.3 167.3 8986,9 140.8 4.7 730.1
BTH TO 9TH (M) 277.5 46.3 509.6 488.4 FROM HARDSCAPE /LANDSCAPING 135
BARBERRY TC aTH (E) 545,5 70.8 330.8 31.7 6.0 214.7 470.5 114.9 NOTES SUBET
ATH {1)
8TH 10 10TH (W) 728.1 88.9 530.7 54.2 73.4 368.3 { SUBTOTAY| 35 1
8TH TO 10TH (E) B18.4 106.1 418.0 78.0 51.6 139.3 701.4 212.9 { TOTAL [ 6014 }
BTH TO 10TH (M) 303.8 50.6 487 4 B11.4
TOTH ()
10TH TO 12TH (W) 629.7 80.8 373.7 109.9 60.4 44.7 28.3 502.9
10TH TO 11TH (E) 529.2 68.8 2232 49.1 77.2 5.5 105.2 387.0 46.2
10TH TO END (M) 279.5 46.6 540.5 365.6
11TH TO END (E) 790.0 103.7 488.4 15.6 217.3 580.3
12TH TO END (W) 106.7 13.4 59,4 9.2 12,6 33.8 26.1
TOTAL| I Y ) &773 [ tar T 157 1 146 T 507 ] BB 458 | 7598 [ RIRG 34 | 15 1,956 [ 27 1 575 1 710 |
¥ FOR INFORMATION ONLY, SEt TABULATION OF AGOREGATE BASE COURSE
ZEE
TSIOUVARAS 5i#40NS HOLDERNESS
COHSULTING ERGINEERS
Lost Modification Dote: i Sheet Revisions ity end Caunly af Denver As Constructed |FEBERAL BLVD. RECON. — 5TH AVE. TO HOWARD PLACE| Project No./Code
Drawing File Nome: 1102183-067-Project Tobulafions dgn Cale: Comments Init, Deporlment of Public Works | conrode Capartenent of Tronsportation P PROJECT TABULATIONS NHRP 2873-172
Horizontal Scole: 1:2 Vert, Scole: As Noted ) o o s No Revisions: TABULATIONS -
Engineering Division ‘&@3‘;‘?&’:&% 5%?{33' wol SA 19957
J— o Phona: 303-757:95N  FAX: 303+757+9907 Revised: Designer: SRF! structure
(G 201 W. Collax, Depl 306 Region 1 » Detailer: SRF{ Numbers 2011 -PROJMSTR-0000364
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TABULATION OF FARTHWORK QUANTITIFS TABULATION OF 250 ITEMS
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1/9/2018
5:00:33 PM

TIEM_NO. 703 TEM NO. 750
INDEX PROJECT TOTALS ENVIRONMENTAL MATERIALS | HEALTH AND | CERTIFIED [MPORT MATERIAL HANDLING (STOCKPILE) SOLID HAUL PROJECT
BOOK | PAGE | SHEET |UNCLASSIFIED EXCAVATION {COMPLETE IN PLACE) HEALTH AND SAFETY | MANAGEMENT | SAFETY ASBESTOS | MATERIAL WASTE | NON—HAZARDOUS | SPECIFIC RACS
MANAGEMENT PLAN OFFICER SUILDING | SAMPLING FEDERAL uniLTes | DISPOSAL WASTE MANAGEMENT
FOR ROADWAY FROM COMPUTER SURFACE MODELS SUPERVISOR INSPECTOR EVENT ROADWAY | SUB—EXCAVATION PLAN
LOCATION S HOUR HOUR HOUR EA [ cY CY CY CY 3
UNCLASSIFIED EXCAVATION CU. YARDS - Ii T I I I I I |
FEDERAL BLVO. 7.442 PROJECT I 1 [__2816 200 | 1.408_ ] Z [ 667 338 7,551 2,556 ] Z.000 | 1 ]
FEDERAL BLVD. (SUB—EXCAVATION) 4,371 L 1l i [ | 1 | [ | I | J
W. 7TH AVE. 179 | TOTAL T 2816 [ 200 1 1,408 1 Z | 2.556 [ 7.556 ] 2.000 [ 1 ]
W. SEVERN PL, 132
W. BTH AVE. 118 TARULA ISCELLANFOUS ITEMS
W. BARBERRY PL. 160 LION_OF
Wl A TEM NO. 203 240 520 625 526
W, 10TH AVE 331 POTHOLING!| WILDLIFE | REMOVAL || FIELD | SANITARY ||CONSTRUCTION|CONSTRUCTION||MOBILIZATICN]  PUBLIC
T AvE vaa BIOLOGIST | OF NESTS|| OFFICE | FACILITY || SURVEYING | SURVEYING INFORMATION
W 11TH AVE. (CLASS 1) (HOURLY) SERVICES
W. HOLDEN PL. 1" (TIER 1)
Tt | 15975 LOCATION HR HR HR EACH EACH 15 HR LS LS
i I I ] I J{ ] ]
REDUCTION FOR ITEM 250 - MATERIAL HANDLING ROJEGT {100 L 40 | 4o J_ 1 1 1 | 50| 1 | T ]
FEDERAL — ROADWAY ~667 ) | [ [ 1 [ I [ ]
FEDERAL — SUB—EXCAVATION ~338 | TOWAL_ 100 1[40 T a0 31 ] T 1 | 50| T | 1 |
TOTAL FOR _PAY_QUANLTY | 11870 TABULATION OF FORCE ACCOUNT I[TEMS
TEM_NO. 700
MUCK FXCAVATION CU._YARDS
RTF/QR G e DF/AST RE Fé@ 5 £ vm&@s T
PARTNERING | ON-THE—JOB | ADJU MOVAL, N NTAL
AS DIRECTED BY ENGINEER 500 TRAINEE UTILITIES HEALTH AND SAFETY
TOTAL TOR_PAY_QUANTITY =00 MANAGEMENT
LOCATION F/A 7 £/A F/A F/A
FOR INFORMATION ONLY [ I I I I
PROJECT I T i | 1 ] 1 [ i
FOR ROADWAY FROM COMPUTER SURFACE MODELS | T |
TOTAL 1 | i [ 1 | T | i
EMBANKMENT (NET) CL._YARDS "SEE SUMMARY OF TRAFFIC ENGINEERING AND STORMWATER MANAGEMENT SUBSETS FOR ADDITIONAL
F/A T
FEDERAL BLVD. 682 /A TTEMS
FEDERAL BLVD. (SUB—EXCAVATION) 4,371
W. 7TH AVE. 3
W. SEVERN PL. 2
W. 8TH AVE. 454
W. BARBERRY PL. 37
W, OTH AVE, 350
W. 10TH AVE. 98
W. 11TH AVE. 5
W. HOLDEN PL. 1
TOTAL 5,003
LINCI ASSIFIFD EXCAVATION
TOTAL | 11,970
EMBANKMENT. (NET)
TOTAL 6,003
EMBANKMFNT (NFT) x FACTOR (1.15)
TOTAL 6,904
EXCESS EXCAVATION
TOTAL | 5066
EMBANKMENT FACTORED PLUS EXCESS EXCAVATION
TOTAL | 11,970
NOTES:
1. QUANTITIES DO NOT REFLECT THE EXPORT OF TRENCH EXCAVATIONS.
CONSULTING EXNGINEERS
Lost -Modificntion Date: . Init.:- Sheet Revisions Gily ond County of Denver As Constructed FEDERAL BLVD. RECON, -~ 5TH AVE, TO HOWARD PLACE Pro}'ect No‘/Code
Drotvmg File Name:21102188-007-Pro;ecl %’\jbulutlons.dqn Dote: Comments Init. Deparimens of Pbic 3. | Cotorodo Deportenen of Tronspoctotion | 1 o PROJ%E;UB:%LOJL&A;HONS PP 2873172
Horizontol Scole: 1: ert. Scale: As Noted D Engineering Division éé@gﬂ?ﬁ? 3»;0?52::": e — = SA 19957
{ ) el 7 Phone! 30375749511 FAY: 303737~ ised: esigner: Structure
- 201 W, Colfox, Depl 505 | Region 1 | Revised: o 7| Nombers 2011 _PROJMSTR_0000364
(D] Denver, CO, BO202 Void: Sheet Subsel: PROJTAB| Subset Sheels: 4 of 4 Sheet Number 30
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TO ESTABLISH GEOMETRIC CONTROL FOR THE CONSTRUCTION OF THIS
PROJECT, THE DEPARTMENT HAS PROVIDED THE FOLLOWING INFORMATION:

Formot ¢

mm D Oesign Modeling Elecironic Files Compuler fles

mm Horizoniol Conirol
me Verlical Control

= Roodway Afignment
== Criginol Terrain Dolo

1 Cther:

Plan_sheet
Plan sheet

Plon_sheet, computer fites
Computer fifes

* Specify the informoticn format, le., plan sheet, computer disk, computer printout, or other.
The information marked is either centained on the plons or is ovoiicble from the Engineer.

TYPE OF PROJECT
1 Landscoping
3 Signalizotion
L3 Sofely Improvement
£ Asphalt Overloy
3 Concrete Overloy
3 Minor Widening

SURVEY WORK TO BE PERFORMED BY OTHERS:

m liajor Reccnstruction

[ New Roodway Construction
3 Bridge Replacement

3 Bridge Widening

L1 New Bridge

3 Other:

WORK PERFORMED BY THE CONTRACTOR'S SURVEYOR UNDER SECTION 625:

Eslablish ond Moinlain Project Centerline or Engineer Approved Offset Line{s)
Verification and Maintenance of Herizonigl ond Verticot Control

Verify or Determnine existing grodes and dlignments

Verify or Deiermine existing topogrophy

Ctearing and Grubbing Limils (Section 201}

Remaval Limits (Section 202}

EC 1

b ' (GYr?N) IS[tJecio! g ﬁcioti
avements ntervg s¢
— mm HMA - Hot Mix Asphall (Section 403) o - - -
— = Congrefe (Section 412) & - - -
—— [ Hecting & Scorifying Treatment g - - -
—— £33 Prime Coot, Tock_Cool & Rejuvencting Agent |5 - - -
(Section 407} o
— 1 Seal Coot or Chip Sea! {Secticn 409) - - -
— 1 Gther: - — -
_| Tengent | Curve | Special
Rood El ¢ i.ﬂj Interval | interval Offset
codwoy Elements 23
wow. mm Curb gnd Guller (Section 609) 32| - - -
. mm Drop inlels -
alignment and grades (Secticn 604)
— % Retoining Wolls o[ Left | Center | Right
S g%urd lEui(IS(S?_cilor;O%?E) | Intervol | Inlerval | interval
—— mm Sidewolk (Section =
— 3 Gverloy Stationing g - - -
annme 20 Cher:

Riprop (Perm) (Section 506)
Slope and Ditch Paving (Section 507}

Minor Structures

an

10l

Structure Excavetion limits (Section 206}

Culveris (Section 603)

Culverts w/ Heodwalls and Wingwolls {Section 601}
Concrele Box Culverts w/ Heodwolls ond Wingwalls
Pipes {Section 603)

mm Sonitary Sewer

#m Storm Sewer

= Yater

— ww Pgvernent Marking {Section 627)
- M Siriping ETemp}
— mm Siriping {Perm
— = Symbols
— 3 Other:
- B Temporary Lighting and Construction Traffic Centrol Devices (Section 630)
we.. W Signal pele locations and elevations (Temp)
— =3 Light pole locotions and elevations (Temp)
— = Sign Locaticns {Temp)
— B Othery

— wm A Egsements (Temp Stoking by P.L.S. Only}
— W Righl of Way (Temp Staking by P.LS. Only)

WORK PERFORMED BY THE CONTRACTOR'S SURVEYOR UNDER SECTION 629

. ™ Monumentalion (Section 629)

Contral

Right of Way

Land corners, Aliquot corners

Casements

Reference the specified existing monuments: *+
Replace the specified existing monuments:  *+
Locate monuments, It is estimoted .  hours are required.

+ Al629 items shallinclude adequate reseorch, calculations, and evaluations
of evidence for monuments {o be sel.

t+ A Tobulotion of Survey Monuments moy be provided on the plons,

GENERAL NOTES:

1. Unless indicoled otherwise on this Survey Tobulotion Sheel, all survey work and stoking intervols shell
be done in ecccordance with the lotest edition of the CDOT Survey Monual.

O0ORNER

NOTE

PA1102188D — Federal 5tk lo Howord\CAD\Sheets\00—GENERALY

Reset Items (Seclion 210) - - ; mm rrigation . . o ; . »
Excavalion and Emboakment (Section 203) Slop&/Sfét)kag (9(”/?\]) ?;,C}ﬂs IrSIF:r?gII 2 Miscellaneous 2. Adequole information for estoblishing lines, grades, and locolions for ollwork items have been specified
= Fycovation mw Honholes (Section 604) on the plans. Any odditionalinfermalion required to stake ihe item or element shollbe generated by
em— (= —_— 1
— ™ Unclossified 2 - - - - — wm Injels (Section 504) the Conlroclorls surveyor. . '
. 2 Stripping g - - - - — wm Permanent Waler Quality BMP {Section 208) 3 '|:he Co‘ntr.un:tcrs surveyor shallprovide an t_:slimute o{ the man-haurs necessory to gcmplete the work
3 Muck o - - - - 2 Other: items indicated on this sheet. A copy of this sheel, wilh the estimoted maon-heurs written on the
. 3 Rock u - - - - blonk line to the left of the specified items, shollbe submitted with the Survey Schedule to the
e = Borrow - -~ ~ - w3 Major Structures — Cverhead Signs (Section 614), Concrete Box Culveris, Bridges — Engineer days prior to the Presurvey Conference - Construction Survey.
—— [ Other: - - - - ond all other structures assigned o structure number & Stakes ond Monuments which ore doma i
, gy e J . ged or desiroyed by Lhe progress of construction shallbe
wwe Bl Potholing S g glrucrlutre BE"CUC‘:"’It";“l“?gS [('Secggg)m?)n dwalls and Wingwalls (Section 601) reploced by the Contractor ot o addilional cost Lo the Department,
___ wm Embonkment T - - M pﬁ’;‘; elu?:ot%fls L:]:dr rfut :[Cf ':Ir;valionsw(Seci?o:%ngn ngwalls {aection 5. The Contreclor shallfurnish an As Stoked fer 30 Design Modeling Electronic Files) Eorthwork Quentily report
. = Sile Grading E " - - T 3 Coisson locations ond elevations (Section 503) to the Enqineer prior lo completion of lwenly percent (207) of ke planned eerthwork in any phase as per lhe
== Erosion Control (Perm) g - - - - [ fooling locations. alignment. and elevolions €DOT Survey Monual A printed capy of the As Sloked {or 30 Design Modeling Electronic Files) Earthwork
— = Erosio 2 . ; - - —— Ahutm%nl/PiEf lc;cotigns ignment, end elevations dalo report ond o computer disk with thal informotion on it, in the specified formot shallbe submitted to Ine
1 As Stoked Eorthwork Quantites [¥] 3 Wingwall skew ongles/offsels Engineer. The Contractor sholl field veriy originolground cross seclions ol o maximum 500 feet intervols.
- {See General Noles) . 3 Structural concrete form locctions 6. Prior to beginning work on any subsequent operation, such as placing base course or paving, lhe
== [ andsconi — = SubstrucluredA?wcgn%t:uclfeé:l ts’ur\niy 601 .12) and Overhead (5-514-50) Contractor shallcertify in writing lo the Eagineer that the finalgrode is within specified toleronce.
— angdscoping required for Bridges (Subsection .12) ond Overheod signs (S-614- . . . . .
—_ wm Top Soil (Section 207) —— 3 Bridge expansion joint(s) alignment ang grade (longitudinal ond transverse) 7. The Cipnllruciars surveyor sholl perform ol field surveying and colculations aecessory io tie plan grades
— wm Seeding (Section 212) — 2 Deck grades ot Girder 10th or “n” th point locations end elevations into field graces.
— ww Mulching (Section 213) [0 Slope ‘and Dilch Peving (Section 507) The Contractor shalicoordinale construction sleking on the project with any ulility work.
w. ™ Plonling (Section 214} s B Other: Fieldbooks shall contain dai ds of points set ond s ob 4 The informati ded
£ Herbicide (Section 217) feldbooks shall contein daiy records of points set and or meosurements cbserved. The information recorde
—_— - . : sholt contain: date, crew members' nomes, point ne., descriplion, staking information, and skelches. if the survey
= Other ___ wm Fencing {Section 507) : o 5 ¢ : ! ) o5
T ommmmmmmm— = Temporory information is collected efectronically, information recorded shallbe provided o the Project Engineer in o hord
- M Erosion Control (Section 208) T mm Permanent copy formot thet is intuitive, cleor end reloted to the supplementatinfarmotion recorded in the field books. Al
. W Seeding (Temp) T B Sgund Barrier lnear surveys, such os slope stakes and blue tops, shallhave the station ond offsel information related to the
. mm= Siit Fence T M Other: measured informetion, Non-lineor surveys such os structures stoking shollhove sketches reloting electronic
. [ Erosion Bales - ( ) information, such as peint numbers, to the skeich.
w. =W Erosion Logs — [ Delineators (Section £12) 10. The Contractor's surveyor sholl submit the following fieldhooks lo the Engineer:
i e B2 Temporar ’
—_ g CR)ltIil{:re (Teme) PRI e | Pern?unen)i mm Harizontal Contrel {Primary & Secondery}
— Grid Grad i i . . . i . mm Verticol Control (ie. Benchmarks)
e % Roodway Boses @ (Y/IN) {‘r(c/Ne) |§ grcvlgil 3 ﬁgg{l — = Lighting {Se.cllon 613) and.Trofflc ControE.Dewces (Permanent) (Section 614) mu Property Pin Ties
— mw Untreoted Subgrade & - - - - — m= Signol pole locations ond elevations = Horizontal Alignment
e £33 Treoted Subgrade D - - - - — L[ght polellocclrons and elevations [ Grading
— mm Aggregate Base Course (Section 304) |&]| = - - - — m=m Sign locotions O Siope Stakin
— b=t Reconditioning ‘§ - - — W Fictd verify sign post locations, elevations, ond lenglhs before fabrication. = i P ol tg
— 3 PMBB - Plont Mix Bituminous Bose 2 - - —_ 3 Other nar Sluciures
e I Other - _ - - £33 Mojor Structures
3 One fieldbock for eoch work cotegery shown on this sheet S
"3 Other Fieldbook(s): pallis
TSIOUVARAS Si#4ai0H5 HOLDERNESS
COHSULTIHG ENGINEERS
I;]st 'Mcd:.;ca:on aat:;nma — Tlr;ut!.:r d Sheet Revisions Gily o84 Couly of Denver As Constructed |FEDERAL BLVD. RECON. - S5TH AVE. TO HOWARD PLACE| Project No./Code
rowing File Nome: ~{108-Survey Tobulation.dgn . i )
Yﬂ q Fi urvey Tobulation.dg Date: Comments Init. Depertment of Public Warks | coiorodo Dopartment of Tronsportotion o SURVEY TABULATION NHPP 2873-172
Horizontal Scale: 1:2 Vert. Scale: As Noted ') No Revisions:
Engineering Division &@ 2000 Soulh amagy et Dos 0L SA 19957
( ) X Phone: 303-757-65%  FAX) 303+757-9907 o esigner: Structure
- Revised:
Y 201 W. Colfox, Dept 508 | Region 1 W Detaiter SRF Numbers 2011-PROJMSTR-0000364
D) Denver, CO. 80202 Void: Sheel Subsel: SURVIAB | Subset Sheets: 1 of 1 Sheet Number 31
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FLR Accessible Flare Slope = 9.5% design max. (10% (10H:1V} mox., 2.0% min. allowed)
RMP  Accessible Ramp Slope = 7.8% design max. (8.33% (12H:1V) mox., 2.0% min. allowed)
CXS  Accessible Cross Slope = 1.8% design max. {2.0% (50H:1V) mox., 1.5% min. allowed)
RNG  Accessible Running Slope = 4.5% design max. {5.0% (20H:1V) max. dllowed)

=
:q—ﬂuﬁ Asphalt Truncated Dome Panel

’ Concrete Dry Utility Zone
UL Gross/Landscaping Area Utility Service Crossing Zone

Ground/Subgrade

Stabilization Moterial

Centerline
flowline or Grade Break
R.OW. Line (Right-of-Way)

Expansien Joint Line (Reference CCD Standard Dwg. No. 11.2e for
mere information)

Transverse Contractien Joint Line (ESALS less than 1,000,000) or in
ermanent read shoulders or non—squore sections less than 2 feet
ong at curb return rodius. Mo tiebars or dowel bars

Doweled Transverse Contraction Joint Line (ESALS greater than
1,000,000). 127 o.c. smooth dowel bars

Longitudinal Contraction Joint Line. 30" o.c. tie bars
Longitudingl Censtruction Jeint Line. 30" o.c. tie bars
Mid—Pape| Transverse Copstruction Joint Line. 12" o.e. tie bars

Hend—Tooled Contraction Joint Line for sidewalks and curb
cuts only. No tie bars or dowel bars

N Irrigation or Non—Potable
\ Water Use Zone

4" (6" if irrigated) thick concrete mow
strip_may be required as determined by
PW. Expansion Joint not required

1'-6"
Cross—slape e - oA B
‘fg’zz mIFI,'I. ¢ W E rain. x;“ ?@\ 15
.| max. ) .
2% {(typ.) ‘_I-;;e Note 8 CXs — 5 W |g
e e ey 2%_{typ.) i
: i | % |
6" Gusb and Gutter, only Wi o 2% {typ.) 4% mox.
2 ?enD£See59§gj j:w approvall P on]y{t\mh) PW approval
St ;‘ : o Ey Sidewalk (See Notes 3 and 4)
elect Bose aries N
Material i required @ g

Asphalt thickness per Std. Dwg.
12.6 or as approved by PW

TYPICAL SECTION—6" CURB & GUTTER WITH DETACHED SIDEWALK

Note!
1.

~Neo;

5:
Side slope may exceed 3:1 only with the approval of Public Works. Some side slopes may require
a hand railing to be installed.

Proposed varigtions from minimum dimensions may require o variance request submittu[.

Stondard minimum sidewalk widths for new construction: Local Street—5" detoched or 5 attoched;
Collector Street—5' detached or 5 attached; Arteriol Strest—8 detached. Tree grates cannot be
used as pari of the sidewalk.

Sidewolk Moterials: The sidewalk material con be either concrete or sandstone for new sidewalk
construction or full frontage sidewalk replacement. For limited sidewalk replacement work, fike
replacing several sidewalk panels for & ulility trench, the sidewalk moterial should match the
exisgi.?_g sidewalk material. Sandstone can enly be used for the sidewalk material under the following
conditions:

¢) No harizontal gaps or jeints Iargter then 0.25" are allowed. Joints should be filled with sand.

b) Sondstone must be ot least 4" thick by 5§ long (minimum) by 2’ wide (minimum). Driving
surfaces should be at least 8" thick. May use two layers to achieve this thickness.

¢} Sondstone must be set on o minimum 27 thick sand base under fitted with 6 rot resistont
geotextile faobric. The Engineer may require a drainuge sgstem {for some installations. Drainage
systerns, when required, must be able to support H5-20 loading.

d’f Sandstone should only be used on streets with a running slope less than or equal to 5%.
Sandstone sidewalk on steeper slopes may not meet ADAAG sfip resistance criteria.

Refer to Std. Dwg. 12.0 for patching and saw cut details.

Refer to Public Works Rules and Regulations for sidewalk and curb ramp construction,

3" schedule 40 PVC shall be placed behind the back of curb olong the entire property frontu?‘e
\\{henlworriantad by the traffic operations Conduit Engineer (720.865.4000) for future street Eghts,
sighals, ete.

Al plantin?]s within the tree lawn shall be per the Encroachment Rules & Regufotions. Mo loose
matertal shall be allowed. Decoralive concrete or low growing plant materigl may be cllowed only
with the specific agproval of Public Works. Trees shall be a minimum of 20" from property corners
at intersections, 25" frem street lights, 10" from the edge of driveways, 20° from curb ramps and
36" frem stop signs.

Expansion joint required only when constructing curb
& gutter and/or attached walk adjaceat to concrete
street. (See Std. Dwg. No. 11.3 for details)

See Std. Dwa. 3 |
No. 11.3 min.
1o
Cross—slope . L=-6 15
205#% min. n E min. .S |;
0% max, C)
2% (typ.) CXS oHd :g

f - | \_
3 T 2% (typ.). 4% mox,
3 enly with F¥ opproval
" Sidewalk (See Notes 3 & 4
gutgel:-szpngan on Std, Dwg. No. 5.2a}

(See Std. Dwg.
Na. 5.3a)

Stabilization Material

Select Buse
Moterial i required

Asphalt thickness per
Std. Dwg. No. 12.6 or
as approved by PW

TYPICAL SECTION—6" CURB & GUTTER WITH ATTACHED SIDEWALK

Cross—s!ope

1.5% rmin. = LS .
4,0% max, CrE :
2% {iyp.) CxS$ 19
L AR = by
= \—2% (typ.). 4% mox, I

only with PW approval

Select base material

Combination curb, gutter, and sidewalk
if required .3

{See Std. Bwg, No. 5.3b}
Stabilization Material

Asphalt thickness per Std. Dwg.
No. 12.6 or qs approved by PW

TYPICAL SECTION--COMBINATION CUREB, GUTTER, & SIDEWALK

This section is only for use to repair or replace existing sections of combingtion curb, quiter
and tsidet\yuik. 6" curb and gutter (See Std. Dwg. No. 5.3a) should be used for new
construction.
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City and County of Denver Date: City and County of Denver Date: City and County of Denver Date:
Eg% DENVER Department of Public Works _ 05/15 ?ri% DENVER Department of Public Works 05/15 @g% DENVER Department of Public Works 05/15
B riucon Legend Std. Dwg. No. B pusucuon Curb & Gutter and Sidewalk Std. Dwg. No. B runacions Curb & Gutter and Sidewalk Std. Dwg. No.
5.0 5.2a 5.2b
NQTE: 2015 TRANSPORTATION STANDARDS AND CETAILS WERE
USED FOR DESIGN ON THIS PROJECT. WHERE FEASIBLE, THE
2017 TRANSPORTATION STANDARDS AND DETAILS SHALL BE i
USED. IF A QUESTION ABOUT WHICH STANDARD OR DETAIL -
TO BE USED ARISES, THE CITY'S PROJECT MANAGER SHALL | JSIOUVARAS SIEING HULDERNESS
DETERMINE WHICH DETAL. TO USE. COHSULTING EHGINEERS
Lost Modification Date: IniL.: Sheet Revisions Cily oné Couny of Denver As Constructed |FEDERAL BLVD. RECON. - 5TH AVE. TO HOWARD PLACE| Project No./Code
Drowing File Nome: 1102188-011~Typ Roodwoy Deloils.dgn Date: c t Init. eparlment of Publ .
TR — o S e gie omments ni Beporlmenl of Public Werks | ~ainrodo Depariment of Tronsportation No Revisions: TYPICAL ROADWAY DETA“.S NHPSPA 21897935—7172
( ) . . .y 200¢ Scuth Haly Sirael
C:D Engineering Division é.é B:g::slsgg-iafgizsn FAX) 3037579507 Revised: Designer; KSD Structure
@ 261 W. Coltax, Dept 506 Region 1 v Deloiler SRE| Mumbers 2011 -PROJMSTR-0000364
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0.5" Depth Sealed Joint
See Std Dw% {approved silicone joint sealant)
No. 11.3
1'—§" Asphalt ° B
i Pavement
6" e e
z——' W Buitding /ATl
15" R _I__l g 5" 2 397;3 LT;?:ELTN Expansion
=
_IE A r 2 SIDEWALK EXPANSION JOINT AT BUILDINGS
w
K‘DI l:z—‘—_ - H Concrete Medion
- . - Curb & Gutter /-lslund
6" CURB _AND_GUTTER—1"_SPILL. PAN Notes: RS s N
1. This section is only for use to repair or replace existing sections of 6" curb + . “
heudi Bc';.curb & qutter (See Std. Dwg. No. 5.3a) should be used for new
LR 2 . 2. A7 wide asphalt patch wil also be required per Std. Dwg. No. 12.0. CURB & GUTTER/CONCRETE. MEDIAN ISLAND EXPANSION JQINT
43" N 3. Lorger curb head sections may be required by Public Works. Public Yorks will
0.25" R I l | o~ review eoch project and make the fincl determination.
\\ © 0.5" Preformed Expension Joint
. - R . /_Moteriol. sedlant not required
= Lo f. e . _, o 7'-6" i
2 5'-5" - s 7T/
4" MOUNTABLE CURB i . Direction of Travel i
Far existing conditions anly Loy -l (@ SIDEWALK EXPANSION _JOINT T
B { i oxs l.;\II" cIcJJncrete pﬂnels with andod#"acl:lent H join':d r i
N e o shall be generally square and sholl nof exces CUR GUTTER
Hote: * L o 4 . N B & ER/
1. Curh and gquiter section Jengths shall be iD° long t{lpicul and adjusted in fength so that concrete . [ / ol . . Lt 1'511;\1,:', (,S,'f;”;,',g'g’s“'}gg;“ih%ﬁ“e;% sd';%l;jéde;ot ®§| EWALK _TOOLFD JOINT
pavement panel joint lines will be continuous through the curb and gutter. Maximum length is 12 o, B . ! £
for a 67 inick qutter section. s a .
2. Refer te Std. Dwg. No, 11.6 for edditional information on concrete panel replacement.
3. Gutters must fropsition ot all Pedestrian Ramps. See romp details. |55, fogs Hotes:
: - 2’-3" 5 =8. 1. Concrete curb & gutter and sidewalk tcoled joint spacing:
City and County Of_ Denver Date: ' : 167 Combina?ion curb, Llltter. and sidenalk pacing
E‘;?% DENVER Department of Public Works 05/1 5 éﬂ - gugb lfcdgmﬁzn ftlérh r:jeasqaesvrq“rgountuble curh
B - . " . . I . — Detached and qitached si
B rusucwonks . . Std. Dwg. No. * Match existing width on repolr projects only with 3° minimum width. 2. For sidewalks, expansion joints shall be provided every 100’ to 120" and shall extend the full
Typical Curb & Gutter Sections 5.3 depth of the concrete wolk. May be lengthened for curve walks with approval of Public Warks.
-~ COMBINATION CURB, GUTTER AND SIDEWALK (5') 3. E:gpans:ion joint material shall be installed between new sidewalk ond existing buiidings (see detall
ave).
This section is only for use to repair or replace existing sections 4. gxpgnsion joint material shall be installed between new sidewalk and existing concrete slabs, inlets,
of combiration curb, qutter ond sidewctk. 8" curb and guiter fire hydrants, poles, and other fixed objects. . . .
B"CURB AND GUITER - 2° CATCH PAN TO BE PAID FOR AS ITEM 608— CURB AND GUTTER TYPE 2 (See Std. Dwg. No. 5.3a) should be used for new construction. 3 E:pgl;ﬂg;:etjeo|2§r£€sterlul between curb end sidewalk is required when sidewalk abuts back of curb
(SECTION 11-B) 6. These details and Hote§ do not aprly te bike paths — See Parks & Recreation Standerds,
6" CURB AND GUTIER — 1' SPILL PAN TO BE PAID FOR AS ITEM B0S — CURB AND GUTTER TYPE 7. Minimum widening of sidewalks shall be 18" to accomodote(L)Joint (See Std. Dwg. No. 11.2b).
2 (SECTION 1-8) City and County of Denver Date: City and County of Denver Date:
4" MOUNTABLE CURB TO BE PAID FOR AS ITEM 809 — CURB AND GUTTER TYPE 2 {SECTION [{-M) E}% DENVER Department of Public Works 05/15 g% DENVER Department of Public Works 05/15
B wons . . Std. Dwg. No. @w PUBLC WARKS Curb & Gutter and Std. Dwg. No.
v g Typical Curb & Gutter Sections 5.3h Sidewalk Joint Details 5.4
- "; z
. =
NOTE: 2015 TRANSPORTATICN STANDARDS AND DETAILS WERE
" USED FOR DESIGN ON THIS PROJECT. WHERE FEASIBLE, THE
4 MOUNTABLE CURB (QUTFALL? 2017 TRANSPORTATION STANDARDS AND DETAILS SHALL BE P
TO BE INCLUDED N ITEM USED. IF A QUESTION ABOUT WHICH STANDARD OR DETAIL i
608~ 4 INCH MOUNTASLE CURB (OUTFALL) TO BE USED ARISES, THE CITY’S PROJECT ManaGER SHalL | TSIOUVARAS SEAEONS HOLDERNESS
DETERMINE WHIiCH DETAIL TO USE. COHSULTING EHGINEERS
Last Modification Date: Init.: Sheet Revisions Gity and County of Denwer As Constructed |FEDERAL BLVD. RECON. - 5TH AVE. TO HOWARD PLACE|Project No./Code
ing Fi : ~011- ils. . i .
Drawing File Nome: 1302188-011-Typ Rocdway Deloils.dgn Dote: Coemments Init, Department of Public Works | ¢oiorado Depertment of Teansportolion T TYPICAL ROADWAY DETAILS NHPFP 2873-172
Horizontal Scale: 1:2 Vert. Scole: As Noted ( ) No Revisiens: e
Engineering Oivision. é@%g&".ﬁ%ﬁ";&%s"“‘ 3 SA 19957
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z

Optional © When FL~FL
distance is )6'\

@w?e.n udjace?t
pavernent s concrete— |

Pravide dppropriate ww.]
transition to cdjocent
median curb & gutter

When adjacent
pavement is concrete

i

3 Typ.

4 Typ.

(@ when cdjecent median—"
cover material is

Adjacent povement

© Joint
Only when FL—FL is >6

1.57 lip
n full 1

4' min. FL-FL

(H) both sides when
adjacent roadwoy is
concrete, otherwise

-‘\v—
\-——-Adjucent median

cover matetial
1'~6" spill gutter

1 per Std. Dwg 5.2
tzyz tzy’; / (Typ. both sides}

8™ min. or .meotch,
existing street thickness

0.75R"

Notes:

 Adjocent Pavement S T e e

SIS IS .

v . S187 min.
spill pan Section 8-B

1, Medien nose sheff be poured monalithically with curb and
2. Curb height at median nose may be adjusted with approval by PW.

NPV rY
L & min. Adjacent Pavement ”

Section A—A

Match odjocent median
cover or curb & gutier

utter transition.

@’ég DENVER

BP runiic wonrks

City and County of Denver Date:
Transportation Standards & Details 04/17
Monaolithic Medicn Curb Nose Std'5 gwg.

NOTE: MONCLITHIC MEDIAN CURB NOSE SHALL NOT BE PAID FOR SEPARATELY, BUT
INCLUDED IN THE COST OF THE ASSOCIATED CURB & GUTTER, SEE PLANS FOR LOCATIGNS.

if Detached Sidewalk. H

if Attached Sidewalk

Remove and replace sidewalk
to the nearest existin
or as directe:

: [&a ar (@
“’JE@ ® —__ROW. line __1_
TR .2 3, 0 .. OO WL S R.OM. Ling r i sleidmnistuira
= P rre \L, } — Sidewalk portion of curb cut
Al\‘ f B ] . Sidewalk portion of %] .
Ql £ 5[0 8 curb cut < 5 Een;ove "“.dt.
58| 2% ol (:).... (:)....' eplace existing
= O @-—‘nﬁg ‘SUI = N Remove ond replace * sizﬁ:wulk 1o nearest
|0 SS J v | BN sidewultk to tt_he s écint'q %r {Gs \
f T : nearest existing joint, irecte: .
ot 4 ®ﬂ14®"°" L or as directed (typ. o A ;” Rl
~ o or@ e T B sl ’ e
é' z & * 0 . ‘l‘c D E‘é‘ Nz ] wie "
5 o L P . ‘ . = . a. 3¢
El2 %g e E —_5@‘“ ‘nél. -, 1 : ol / ' U[
| @ RUP__, K= - . ¢ e . —l2 ’” , 4
-l —_— ¥ . v 4 o . & RMP
i s < RMP 4 S —_—F @—v—
f @*_‘_ a @.—.— 2] LS By I ‘o . i .
) Aot e T - : . . ‘
3 . * . 1 N K . n
= I n A"'B_ Use wr%en émttching
A ——— N\ N ) | ‘concrete strag
B Ejﬁc:‘;t‘g“s{?;’:t‘h'“g 6 curb 5 throat_witth varjes 5 6" curb
*aptionol e | . . transition *epproach Z3 _min.* approach’  transition
#¥5' whe h throgt width varies 6 widening to 35 max. widening
when a0 N, 10" min. to 24 max. min. (See Note 9) R (See Note 9)
g{lrj:l:tentuir}n— curb curb 35 min.
parking transition transition 57 max.
22" min. *Narrower allowed for one—way driveways as opproved by Public Works
36" max.
TANDAR MMERCIA M —FAMILY RB CUT

STANDARD RESIDENTIAL CURB _CUT

1.
Notes:
i, For construction in existing asphalt streets refer to asphalt pateh requirements in Std. Dwg. No. 2.
2. Ec?('.? end (D joints refer to Std. Dwg. No. 11.2a and 11.2b. For (@) and @ joints refer to Std. Dwg. 3
o, 3.4,
3. Tooled contraction jaints are required to control the location of cracking, and to provide definition

of sidewalk and drivin
obove. Additionol longitudinal tooled joints may be required w

the R.O

6. The sidewalk portions of the curb cul shal
sidewalk, with o minimum width of 5

surfaces. Tooled joints for driveway uﬁprouches sholl be located as indicoted 4,

7. If this distance is less than 6°, additional detail

en the driveway width exceeds 15',

Remave and Replace
existing sidewalk to nearest il A
joint, or as directed {typ.) '«i'Eg

Notes:
For construction in existing asphalt streets refer to asphalt pateh requirements in Std. Dwg. No.

12,
Lor@fnd@joints refer to Std. Dwg. Mo. !1.2a and 11.2b. For{Z}and (B joints refer to Std. Dwg.
o. 5.4,

Tocled contraction joints are required to controf the location of cracking, and to provide definition

of sidewalk and driving surfoces. Tooled joints for drivaway aﬁprouches shall be located os indicated

above. Additional longitudinal tooled jeints may be required when the driveway width exceeds 15

tOhn—sRit(e;)J‘?urking stalls that back into the driveway qisle shall be set back a minimum of 10° frem
e R.OW.

if Detached Sidewalk

If_Attached Sidewalk
l or Optional concrete wing

line, measured to the nearest point of the parking spoce.

3 DENVER

BP runuc woms

4, On-site ‘Burking stalls that back inte the driveway aisle shall be set beck a minitum of 10" frem 5. AngV?uruge door or gate located within the drivewa}( shalt be located a minimum of 20" from the
W. fine, measured to the nearest point of the parking space. , RCW. line and/or back of sidewalk, whichever is closer. A garage door or gate located at an exit
5. Any qgarage door or gate locaied within the driveway shall be [ceated o minimum of 20° from the only may be located at the R.OM. line only by specific written permission of Public Werks.
R(g\'? line and/or back of sidewalk, whichever is croser. A garage door or gate located at an exit 6. The sidewalk portiors of the curb cuf shall match the width and dlignrment of the epproaching
only may be located ot the R.OM. line onlfy by specilic written permission of Public Works, sidewalk, with a mirimum width of 5 and a cross—slope of CXS toward the flowiine.
mateh the width and alignment of the approaching 7. A wider curb cut than shown may be gpproved by Public Werks.
and a cross—slope of CXS toward the flowline. B. If this distance is fess than 7°, additiona! detail grading must be developed to lower approaching
rading must be developed to lower approaching sidewalks so that a 8.33% maximum drivewoy slope can be met,
sidewalks so that an 8.33% maximum driveway slope can be met. 9, Narrower appreach widening widths due to site constraints must be approved by Public Works.
City and County of Denver Date: City and County of Denver Date:
Department of Public Works 05/15 ™ DENVER Department of Public Warks 05/15
i3
; : Std. Dwg. No. % FUBLIE WORKS Standard Commercial and Std. Dwg. No.
Standard Residential Curb Cut 6.0 Multi~Farnily Curb Cut 5.1
NOTE: 2015 TRANSPORTATION STANDARDS AND DETAILS WERE
USED FOR DESIGN ON THIS PROJECT. WHERE FEASIBLE, THE
2017 TRANSPORTATION STANDARDS AND DETAILS SHALL BE e |

USED.

IF A QUESTION ABOUT WHICH STANDARD OR DEIAIL
TO BE USED ARISES, THE CITY'S PROJECT MANAGER SHALL
CETERMINE WHICH DETAIL 3O USE.
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Sidewalk portior of curh

I Yaries _cut (match _approachin
7 min. to 12 max.

(See Note 2)

g

i 18

26" SS"fdmiB' whe;.qn ugi?)q lg

X . Dwg. No. 5. ;

. 8.33% _mox (See ?’lote & 1 s :n:
min, 2% (iyp. | 1
(typ.)]_ 8.33% _’__Z..::J;P—L - e -+

| - a

LG" or 8" min,

8" min. J-

; hl ing Std.
for curb Ne lip wheg bt Sédi gw;'.’, No. 8.1
st s?}?&? (s%pﬁ;\‘érrglc)i tnst ri: ;' l t ihi When possible the first 20
k nstall tie~bars ot this
veiles echon when cbutting ~ fet of the approsch o the b

existing concrete

SECTION A—A

than 2% (8.33% max. cllowed)

Sidewelk portien of cuwrb

cut {mcteh appreachin @
ewalk widih But no 5
less than §° wide) ’
i 8" min. when using =
7 5" Std. Dwg. No. 6.0 :g::,
&" min, XS R I
(typ.)-]_g__}% i R et 4
N Ll N ; P ' v surface
Concrete gurb Cit Soo s
B" min.]_ . 3 \EXS, to transition to Z’:ﬁ'{:‘%.
for curb 1" lip {See . . os specified on
) ote €" or B" min. when- . . .
out Sﬁ?:cg uging Std. Dwg. Ne. 6.1 6 S‘t’g BD m'“& “hseq"
ki usin . Dwg. No. 6.
vebicios (Sez Note 4) 9 (Seg Note 4)
Instaf tie—~buzs at this location When possible the first 20
when abutting existing concrete feat of ?he approach to the
curb cut shuﬁ have a slope
no steeper than 2%
SECTION BB
Notes:
. In special circumstances when maintaining maximum B.33% driveway grade is difficult or to prevent
B’on ing, a 1” lip (1.5" maximum ollowed, with 0.125" R) at flowline moy be installed.
2. When this width s less than 7°, a special detail must be developed to show how the sidewalk
elevation transitions down o the upﬁrouch to the curb cut.
3. Concrete curb cuts require fibermesh reinforcement at 1 to 1.5 pounds per cubic yord.
4, Driveways servicing heavy truck traffic shall provide 8" thick concrete at all places.
City and County of Denver Date:
m Department of Public Works
E% DENVER - Std 03/15 N
PUBLIC WORKS . . W . .
Curk Cut Cross—Sections 6 ;_? ©

Any gorage door or gate locoted within the drivewoy shall be locoted o minimum of 20°
from the R.C.W. line ond/cr back of sidewalk, whichever is closer. A garoge door or gate
locuted ot on exit only moy be locoted ot the R.OW. line only by specific writlen 8.
permission of PV, 9
The sidewaolk portions of the curb cut shell motch the width ond alignment of the
opprooching sidewolk, with o minimum width of 5" ond o cross—slope of 2% towards the
flowline.

Lip of curb thickness shali match adjoining concrete pavement thickness, All curb cut ond
walk oreos sholl be poid for os ltern 412 - Concrete Pavement (B Inch).

6 (min.} & {min;) 6 (min.) , §'(typ.) 5' (typ.) 6 {min.)
A=
EE o8 ' o £ E I e
5|E HIE . d.s = ROW. L O ZE
1= . . KOI>E 1 O.W. Line
witn RO, Line ) ' i i TR S o T
g - PN SECY RN P S T
— — T ~ .. s I 205 EEJ" B
N a i v s 2R TS X
-xon” '28 2 < mo) | - O E'-%-E‘ Mine e L4 max. >
w o 5.0% - R b . 5.0% < in e ASE SR
(mox.) PGBl e (max.) | DRI SRS RBSIE Wk IR S
“¢h Bl3 o, i~ Y e
B R i P R e : 0 Lpyelse e . SN
i ~ ] E el - A 2 - s - : - s 3 - N . |
& <833 [URlE L L [Le3E % l [ TR R Y | R <r.
" ) . . (mux.-) | <. ‘..-', | -, . (ma_x.) - . | ; B 0 - . 3 - . . - . . n - - i 3 . . 1
% : T T A ? (© (When
: : : ; : : : : : ; Throaot . , Malching
! ] ' &' 5 Widih Varies 5 6 Concrete
A {min.) Approoch (See Plon) Approoch {min, } Street)
Throat i Widenin Widenin
g' widh Veries g -DEee S aiching Curb iaening cening Curb
Trind (See Flons) Tmin.? Transition Transilion
Cur Curb 8" (min.) Thick Concrele Poving, including Walk Areos (See Nole 9)
Transition Transition Notes:
8" (min.) Thick Concrete Poving, including Wolk Arecs 1. For construction in existing aspholt streets, refer to Std. Dwg. MNo. 12.0 for aosphalt potch
- . requirements.
Notes: 2. for®,(® ond (D Joints, refer to Std. Dwg. No. 11.0 through 11.5.
For construction in existing osphalt streets, refer to Std. Owg. No. 12.0 fer asphalt patch 3. Tooled contraction jeints ore required to control the locotion of cracking and lo provide
requirements, definition of sidewolk and driving surfoces. Tooled joinis for drivewoy opprooches shall be
For(A), (D and(TJoints, refer to Sid. Dwg. No. 11.0 through 11.5. locoted os indicoted above. Additional longitudinal tooled joints may be required when the
Tooled coalraction joinls are required to control the location of cracking and to provide drivewoy width exceeds 157,
definilion of sidewalk and driving surfoces. Tooled joints for driveway approaches shcll be 4. Tree groles connol be ysed os port of the sidewolk, . ,
located as indicuted above., Additionol longitudinal tooled joints may be required when the 5. On sile parking stolls that back into the drivewoy oisle shall be set bock a mirimum of 10
driveway width exceeds 15'. from the ROMW. line, meosured to the nearest point of the parking spoce.
4, Tree grotes connol be used os porl of the sidewalk. B. Any garage door or gaie locoted within the drivewoy shail be locoled o minimum of 20" from
5. On site porking stalis that back inio the driveway aisle shall be set back o minimum of the ROM. line and/ar back of sidewalk, whichever is closer. A gorage door or gole located
10" from the R.OMW. line, measured to the nsorest point of the porking space. ot an exit only may be located ol the ROM, line only by specific written permission by PW.
7. All commergiol & multi—family curb cuts shall instaif opprooch widening unless otherwise

opproved by PW.
Wider curb cul thon shown moy be opproved by PW.

. Lip of curb thickness shail motch odjoining concrete pavement thickness, Al curb cul ond wolk

oreas shall be paid for o5 ltem 412 — Concrele Pavenent (8 Inch).

. The sidewalk portions of the curb cut sholl moich the width ond clignment of the
opproaching sidewalk, with o minimum width of 5" ond o cross~slope of 2% towards the flowiine.

Typical Residential Curb Cut

Typical Commercial & Multi-Family Curb Cut

B
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12:1 {mox.) Slope
e

6" o3 ypay 5 (typ.) 4 (min.)}-9' {max.) |
Sidewalk portion of
, the curb cut
2
Match
(Fgoncretet
avemen 2
Thickness i2:1 12:1 (max) | %o 1.8% Slope
Slope |-~ Slope o070 Slope.

r

No lip preferred.
%" (mox.) Oriveway
lip with %" R may
be used if
appropriote
to prevent ponding.

SECTION A-A

N.T.S.

Notes:

writing by PW.

As
first 20 feet of the
approach to the curb
cul shall hove a slope
no steeper thon 2%

Insiall bond brecker ot this
location when abutling concrete.

Transition from pavement thickness to 8"
thickness between flowline and sidewalk (typ.)

1. In speciol circumstonces when mainteining max 12:1 drivewoy grode is difficdll, o
moximum 1 % Lip {with " R) at flowline moy be instolled if opproved in

.

ossible, the

GENERAL NOTES _FOR CURB RAMPS

1. The fallowing Curb Ramp types are general regresenmtions ond meny require medifications to ..cantinued from 7.Ca

fit actual field conditions. Most ap'giicutions within the City are refrofit situations where one or
more censtraints such as limited R.OMW., significant grade differences, and drainage concerns 11,
must be taken into gccount in locating the Curb Ramp. Design resources are availoble within
the City to ossist with the proper selection and application of ramp types to maintain
cpplicable Standards. 12
» Type 1 Ramps are for use in areas where the sidewalk is set bock from the street, and
pedestricn access from the side of the ramp is not lkely to oceur becouse the
appreach area is covered by lawn or gravel, or an obstacle is present.
s Type 2 Ramps are for use where pedestrion access can occur from both sides of the 13.
ramp,
. Tyge 3 Ramps are for use where sidewalk is atteched on one side, detached on the
other, ond pedestrion access can occur from only one side.
« Type 4 Ramps are for use when there are existing obstructions or there is not sufficient
room in the R.OW. to construct o Type 1, 2, or J Ramp, including the landing ot the
top of the ramp and an ADA route around the top of the ramp. 14.
+ Downiown Signalized Comer Blended Tronsitions are for use in the Downtown orea or
other arecs where the entire radius is depressed to eliminate use of teardrop islonds
between ramps.
Consult with the City Project Monager or Public Works for procedures and stondards to follow
for ramps located in Denver Londmark Districts, abuiling Denver Londmark Districts, or for
districts ond structures listed in the Mational Register of Historic Ploces.

2. Refer to the most current version of the City and County of Denver "Sidewalk and Curb Romp
Consteuction Rules and Regulations™ and "Curb Ramp Installetion and Replocement Policy and 15.
Procedures™ for additional design parameters.

3. Curb Ramps shall be positioned as directiondlly as possible to align with opposing curb ramps.
4, Placement of diagenal or mid—block Curb Ramps must be appraved in writing by Public Werks.

For each Curb Ramp installation, edditional removal and replacement of existing sidewalks may
be required to facilitate proper transitions to ramp. When ‘chasing grode,” remp and sidewalk
transition length need not exceed 15°, but slope must be uniform.

6. Curb Romps shall maich opproaching clear sidewatk width, or 5' minimum, whichever is greater. 16.
Curb Romp throai width shafl not exceed B’ unless serving o shared use path, for which the i7.
throat width shall not exceed 107,

7. The distance between the flowline () and the back of the Curb Romp is variable depending on iB.
site conditions.

B, The moximum cross—slope of the Curb Ramp surface sholl be 2%. Where rumps are being 9.

constructed on existing streets, the cross—slope of the ramp cen increase beyond 2% te match
the fongitudinal street flowline grades at the bottom of the ramp. For construction of multiple
Curb Ramps et corners, the longitudingl grade of the curb end ?utter betwean the ramps shall
not exceed an amount thot couses either ramp to fall cutside slopes os defined in Note 7.

8. The maximum ‘slope’ of the gutter in front of a ramp shall be 5%. For o standard 2' gutter
pan, this results in a maximum gqutter depth of ro more than 1.25". Te transition from the
standard 2" gutter depth ta the 1.25" depth in front of the ramp, warp the gutter fip in o
2'—B" curb & gutter section adjacent to the ramp, os noted on each drowing.

0. A Jevel {2% slope maximum in ony direcﬁcn? Isnding area, 5' deep typical by the width of the
ramp throat, shall be required at ‘the top of euch Curb Ramp. Slopes shall Ee designed to CXS
in all directions. The depth of the level landing area is t¥£ically. set ot § te motch the width
of approaching sidewalks, but in no cases shall te less than 4.

Conlinded on 7.0b...

. All Curb Ramps shall be constructed with tactile warnings (truncated dome punelsg. Truncated

GENERAL NOTES FOR CURB RAMPS

If pessible, drainage structures shalk not be placed in line with ramps. Location of the ramp
sholl take precedence over focation of the drainage structurs, excapt where existing structures
ere being preserved in proposed construction areas.

dome panels shall be installed across the full width of the ramp, and set so that the closest
point or points are 6” from the face of curb/flowline. See Std, Dwg. No. 7.6a and 7.6b.

Truncoted dome panels shall be brick red, tile red, black when noted, or other equivalent coler
as approved by Public Works to provide color contrast with the adjoining ramp or blended
transition surfece. When adjoining sidewalk is flagstene, or retrofitting truncated dome panels
within red concrete, the trincated dome panels shall be light groy in color to provide required
contrast, See Std. Dwg. No, 7.5 for dome ponel colors in Blended Transition ramp application.
Concrete for curb romp construction shell never be sioined or have color added.

A sdmple of the truncated domes shall he submitted to, and approved by Public Works prior to
construction. Truncated dome size shol meet ANSI requirements and have non—slip tops. Papels
are to be wet set into concrete. integral anchors may be used if resetting is needed. Truncated
dome sections set in o sand or other non-—cementitious bed will not be dllowed unless approved
by Public Werks. Truncaied domes may not be stamped into wet concrete, Surfoce appliad
truncoted domes are only ollowed on pre—existin? curb ramps that are otherwise in tonformance
with ADA standards, and "are not dllowed on newly constructed romps unless specifically approved
by Public Works. Brick shall not be used for ifruncated dome panels unless specifically” approved
in writing by Public Werks.

Truncated domes fabricated from non—cementitious material (fiberglass comgosite, plastic, etc.)
with hollew undersides may not be cut unless approved by Public Works and the monufacturer.
Any proposed cuts must be at and glong a rib-line, so whale sections o ribs are set into wet
concrete ramp. Any section without ribs shall be cut off end discarded. If solid cementitious or
other non—hollew fruncated dome panels are cut, the locetion of ihe cuts should be positioned
to minimize cuttin:}; through demes. If doemes are cut, the remqinina partial domes must be
ground off completely. Piacement of small cut triangles of truncated dome panels to fill gups,
corners, ete. is not cHowed.

Curb ramps require fibermesh reinforcement at 1 to 1.5 pounds per cubic yord.

Any required tropsition between vertical end mountable curb adjucent to ramps should oceur in o
maximum of 10

Refer to Std, Dwg. Ho. #2.0 for potching and saw cut on esphalt streets. Refer to Std. Dwg. No,
11,39 and 11.ib for saw cut on concrete povements and pavement joints.

Pay limits of dl ramps are comprised of dil area shown with concrete haichking on the
appliccble details, uniess otherwise noted.
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TYPICAL. CURB RAMP CROSS—SECTION

i]xlotes:

— v
o cxs [
P :
.l Detached Wolk
Cbstacle — - %’P— Transition any tree lawn/
\ . v planter strips to back of
. I Curb Ramp if tree lawn
. ! width is less than the
b . . famp length
2" Guiter . . Y4 )
Transiticn * = . 5 preferred min.
(See Notes) |1
: | i
cf
el P
N i i "
infiy 6" —=1 i Level lapding erea
. ! per Curb Ramg)
T 4§ .- y  General Note 30
la
\ I, b Edge of ramp =
2 Gu_t_ter—/ radivs 2' (typ.) [J
Transition 7 1" min. 1=
G
y o

Obstacle or otherwise Attached Walk K\
non—comnpliont width varies .
pedestrian \

qareq \/‘

CURB. RAMP — TYPE 1

Type 1 Ramps shall be used where there is inaufficient room for compliant flares {as shown on
5td, Ow%. No. 7.2) on both sides of the ramp.

Typice] Type 1 Curb Ramp installotions shall consist of two ramps at each corner, each pesitioned
to cross its feg of the intersection to ¢ receiving ramp. & single ramp placed diagonally shoutd
not be used in new construction.

Adjacent londscaping/planted strips should transition to the beck of Type 1 Curb Romps.
Alternatively, the ramp may be shertened such thot its back matches the width of the
Iundscapin% but not so much that o 1211 maxirmum slope is exceeded.

Additionat R.O.W. may be required te ensure thot the Curb Ramp, including top lending ond flares,
are entirely within the public’ ROW.

See Std. Dwg. No. 7.00 — 7.0c Curb Ramp Notes and Typical Section.

5" byposs required for arterigl streets.

< v |
. oS |
o 1
v oo Detached Wafk l
Py " - width varies :
e &g -
k- 8- . H
LES | ) 4" min. bvogss n
Ezé’ N gl 5 preferred min.
NEE @ {See Notes) :
0 .
T
EF: @/ i |
E& as| . f
\nlin ) ! Level landing area
! per Curb Ramsn
y  General Note 10
te
E=
) |‘-='
° 1
6 min. Flare and BEAY [
Gutter Transition 2

Attached Walk | K
width varies RN
» N

CURB RAMP — TYPE 2

es:
A Type 2 Curb Ramp shall be used where there is sufficient rcom for flares as depicted on this

Std. Dw%.. on both sides of the ramp.

Typical Type 2 Curb Romp instollations shall consist of two romps at each corner, eqch positioned
to cross its leg of the intersection to a receiving romp. A single ramp placed diagenally should
not be used in new construction.

Additional R.0.W. may be required to ensure that the Curb Ramp, including top landing ond flares,
are entireg within the public R.O.W,

City and County of Denver Date:

2% DENVER Department of Public Works 09/15
PURLIC WORKS Curb Ramp Notes and Std. Dwg. No.

Typical Seciion 7.0c

City and County of Denver Date:
0% DENVER Department of Public Works 05/15
Bl runocworss Curb qup Type 1 Std. D?W? No.

AD SUBMITTAL - JANUARY 2. 2018

4. See Std. Dwg. No. 7.00 — 7.0c Cub Romp Motes and Typical Section.
5. 5' required bypass for arierial streets.
City and County of Denver Date:
™ DENVER Department of Public Works 05/15
B¥ ruauc womks Curb qup Type 2 Std. 97\729, No.

NOTE: 2015 TRANSPORTATION STANDARDS AND DETAILS WERE
USED FOR DESIGN ON THIS PROJECT. WHERE FEASIBLE, THE
2017 TRANSPORTATION STANDARDS AND DETAILS SHALL 8E
USED. IF A QUESTION ABCUT WHICH STANDARC COR DETAIL
TO BE USED ARISES, THE CITY'S PROJECT MANAGER SHALL
DETERMINE WHICH DETAIL TO USE.
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Existing Attached Walk
(width “varies}

Match existing
roadway slope

“o7— Remave and replace sidewalk to

:v!otes:

2" Gutter
Transition

Obstacle or otherwise

A Type 3 Curb Ramp shall be used where there is insufficient room for o compliant flare (as
shown on Std Dwg, Mo. 7.2) on one side of the ramp.

2. Typical Type 3 Curb Ramp Installations sholl consist of two ramps at each corner, gach positioned
to cross its leg of the intersection to a receiving ramp. A singie ramp pldaced diagonally should
not be used in new construction.

3. Additionol R.O.MW. may be required to ensure thai the Curb Ramp, including top landing and flares,
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CURB RAMP — TYPE 3

are entirely within the public R.OMW.
4, See Std, Dwq. No. 7.0a — 7.0c Curb Romp Netes and Typical Section,
5. & bypass required for artericl streets.
City and County of Denver Date:
.. DENVER Department of Public Works — 0[5)/15 -
H PUBLIC WaRKS
Curb Ramp Type 3 ) .7W§' °.

I the nearest joint, or as directed

. [ T, {curb & quifer also, if monolithic)
_/ PFTR J | S 6" wide by varigble height
& min. ramp and : 5.5' min. . (i
[l
RNG

" LT to 8"] monslithic curb.
gutter transition. '

or hei?h s from 6" te 2

]
I
15" mox. to motch v 'l s . Mo, 10,4,
existing sidewalk |3 . gsee td. Dug. Mo
grade EE . ::l
o M
R
h « -3

CXS as possible or motch
existing roadway slope

&' min. remp and
gutter transition, 15
max. to match
existing sidewalk

CXS if between adjacent
grade

ramps, or maich
existing roodway slopes

Remove ond replace sidewalk io
the nearest joint, or as directed
{curb & gqutier alse, if menolithic)

4" min, level landing
between adjacent ramps
(CXS in all directions)

*Slope may exceed RMP if transition length
has regched 15 and the ramp has not
yet matched existing matching grade

Notes:

i, A Type 4 Curb Ramp ma{ be used in retrofit situations wherever there are existing obstructions

or inadequate R.OW. width at the intersection of existing residential streets to provide a Type 1,
2, or 3 Curb Ramp.

2. Typical Type 4 Curb Ramp installations sholl consist of two ramps at eoch cerner, each gositioned
to cross is leg of the intersection to a receiving ramp. Any proposed single romp place
diagonally wik &nly be considered if in retrofit sifuations at the intersection of existing residential
streets, and must be specifically approved in writing bé Public Works.

3, Additional R.Q.W. may be required to_ensure that the Curb Ramp, including %top landings and
flares, are entirely within the public R.QW.

4, See Std. Dwg. No. 7.00 — 7.0c Curb Remp Netes and Typical Section,

City and County of Denver Date:
%% DEN\!;ER Department of Public Works - 03/15 .
Curb Ramp Type 4 ) 7‘:1%‘ o-

/—Back of Curb
}\—

OPTION 1

Apply when edge of ramp closest fo intersection is located
either at or outside of corner Point of Curb Return

Peint of Curb Return
Back of Curb

i

Lip 6" Both Comers

OPTION 2

Apply when inside edge of romp closest to intersection is located
oither at or Inside of comer Point of Curb Return

City and County of Denver
Department of Public Works

% DENVER

Daite:
05/15

Curb ﬁamp Truncated Bome
Placement Options

PUBLIC WORKS

Std. Dwg. No.

7.6a

NOTE: 2015 TRANSPORTATION STANDARDS AND DETARS WERE
USED FOR DESIGN ON THIS PROJECT. WHERE FEASIBLE, THE

USED.

2017 TRANSPORTATION STANDARDS AND DETAILS SHALL BE
IF A QUESTION ABOUT WHICH STANDARD OR DETAIL
TO BE USED ARISES, THE CITY'S PROJECT MANAGER SHALL
DETERMINE WHICH DETAIL TO USE.
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When raised curb is used instead
of flare the panef must contgct
curb. Engineer radius to provide
required contoct. 1° max. gap
dllowed from panel to point of
cantact with curb for curb forming

Beck of Curb—\
ﬁ'.—/j [

Lip—/
OPTION 3

Ramp Dome Placement when romp is not oligned
perpendicular to curb/flowline

When reised curb is used instead
of flare the panel must contoct
curb. Engineer radius to provide
required contact. 1° max. gap
gllowed from parel to point of
contact with curb for curb forming

Small cut Truncated
Dome Panel trigngles
to fill gep not allawed

Trim panel in field
as required to align
with flare edge.

Back of Curb—-\

6" Both Corners

OPTION 4
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To allow required ramp length to meet maximum allowed slopes, sidewalks leadihg up to curb
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« + « « Remave asphait us —; v v v e e v
« « .+ needed to transition . |[™ .. v e e e e s

« « « < existing crown to - . e v e
« « « Intersection Valley - Loe . e e e e

v v e s Gutter — v e e v o

1
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<
4
3
4
<
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<
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4 : .

2 4 4
0.5" Sealed b \ A Z 0.5" Sealed
Expansion Flowline at 0.5% min, Expansicn

Joint Joint

VALLEY GUTTER

8’ min. width

& . 4
:NJ_—' 2 - 92 e: P : e
N T

SECTION A—A

Notes:
1. This Standard Drawing shail only be used for the replacement of existing Intzrsection
Valley Gutters, or where existing street grades necessitate their use. Intersection Valley
Gutters should not be used in ‘areas of new street construction. Intersection Valley
guétlz_arswmc}!cy not cross orterial, collecter, or streets with bike lanes without approval of
ublic Works.

P:\1102188D ~ Federal 5th to Howard\CAD\Sheets\0D—GENERALY

Ramp Dome Flocement when ramp is not aligned ‘ 2. See Std, Dwg. No, 7.0a — 7.0c Gurb Ramp Notes and Typical Section.
perpendicular to- curb/flowline 2. g{ilénegfscllgctllyar?seitig;fsleetn ith f’lr;%vénnot exceed 15', but fong slope must be uniform. See Std. Dwg. 3. |n§:l’980ti0ﬂw30"83? guttgrs shal not be used where a Stoglgl sewer is available,
No. 7.0¢ for additional information. 4. Vaolley gutter cross=pan requires fibermesh reinforcement at 1 to 1.5 pounds per cubic
3. See Std. Dwg. Mo. 7.0c Typical Curb Ramp Cross—Section. yard.
City and Ceounty of Denver Date: City and County of Denver Date: City and County of Denver Date:
Eg% DENVER Department of Public Works 05/15 37 DENVER Department of Public Works 05/15 Qg% DENVER Department of Public Works 05/15
PUBLIC WORKS Curb Ramp Truncated Decme Std. Dwg. No. By Punucwonis Typical Sidewalk Transitions to Std. Dwg. No. B rusucviongs Intersection Valley Gutter Std. Dwg. No.
Placement Options 7.6b Curb Ramp Landing 7.7 Y 8.0
NOTE: 2015 TRANSPORTATION STANDARDS AND DETAILS WERE
USED FCR DESIGN ON THIS PRCJECT. WHERE FEASIBLE, THE
2017 TRANSPORTATION STANDARDS AND DETAILS SHALL BE ol — !
USED. IF A QUESTION ABOUT WHICH STANDARD OR DETAIL
T0 8E USED ARISES, THE CITY'S PROJECT MANAGER SALL |  TSIOUVARAS SIRRTNG HOLDERNESS
DETERMINE WHICH DETAIL TO USE. COMSULTING ENGINEERS
Lost_Modification Dote: Init.: Sheet Revisions City and County of Denver As Constructed |FEDERAL BLVD. RECON. - S5TH AVE. TO HOWARD PLACE| Project No./Code
Drawing Fite Nome: 1302188-011-Typ Roodway Detolls.dgn Dote: Comments Init, Bepertment of Public Warks | corarada Deportment af Transportotion '_- TYPICAL ROADWAY DETAILS NHPP 2873172
Herizontal Scole: 1:2 Vert. Scole: As Noted D Mo Revisions: -
Engineering Division é@ée&oﬂ?ﬁn?’é?ﬁ:m? Jo3-287-0807 Desi KSD SA 19957
— hooe: 3034757+9511  FAX) 3034257+ . . esigaer: Structure
Y 301 W. Collox, Dept 506 | Region | Revised Deroiar SRF| Numbers 2011-PROJMSTR-0000364
oy Dener, 0. 80202 Void: Sheet Subset: TYPDET | Subset Sheets: 8 of 15 | Sheel Number 59

AD SUBMITTAL - JANUARY 2. 2018



amy.harr

11/22/2017
11:21:26 AM

6" Vertical Curb, Guiter, and Sidewalk

Variable, Mox. allowabfe span: 1’ for
0.375" Plate and 2" for 0.5" Plate

a g
Transition to end of —| = g
ransiticn to end o D Sidewalk Tree L &
plote as necesscry_\ ter! s PR R rfe f"mv PR ~1 L
\ ) ,‘ v LTLTL LT “-Ig §o
®\ | 1. . . . |T"'*B’ . e SE
F. - et LT =3
" < a1 {
Remove odditional L - - ‘-j——-
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maintain 2° min. M A " LY . . 25
stone length : - = 512
7 4 . v <+ < < <« A olE
rv*,vwv,v,w‘,v,‘ . B. I gﬁ
Retaining Screw ! P £ . | [
o.g. hur ;\3 Tree Lawn Sidewalk P min
approved by
PLAN VIEW
CX3 PLAN VIEW CXs Tread Plate
[
PRl £ T, Tread
R Plate .

Combinatien Curb,

SECTION A—A (2 VIEWS)

idewalk or
Tree Lawn

Gutter, and Sidewalk

Tread Flate:
0.375" rolled—steel
diamond pattern,
Dimension varicble

L=

L-‘lG.S" when K
0.5" tread mt -t
plate 15 used TION B—

0.5 Expansion
Joint (typ.}

Remove ond replace
existing sidewalk up ‘o
the neorest existin
joint or as directed,

[ — Alley cross—slope to
¥ mateh sidewolkpslope

High 3
/_C<?rner ol 5
2] ROM. Line_

Construct sidewalk 4"

thick {typ.)

Alley cross—slope transition

1.25" x 1.25" x 0.57

Concrete anchors
welded to gngle
iron {(typ.)

0.375" or 0.3" Rolled
Galvanized Steel Tread Plote

0.5" x 1" Flat Head Machine
Screw, Brass er Electro—galv. finish

Anchor type may vary-/&

Angle iron to be
drilled and tapped to
receive screw

Concrete to be

A Detached
“ | Ssidewalk l
)
\\ X.
o
N E
\
b e
A \\ -
i
Refer to Std. Dwg. |
No. 6.1 & 6.2 '

ALLEY CUT (WITH DETACHED SIDEWALK)

8" Thick Cocncrete Slab

//J‘/" Match olley cross—slope
T 'l ;‘/ Mley cross—slope transition
- 4
.L.._.._._.B.Q_.w Line_ il - C - Remtove cgd rﬁ kiceth
i 3 37 P existing sidewalk to the
?’gfycﬂ"f{“ﬂ \-,I's ,’f‘ R v e \a\ neures? existing joint or
line, whichever is b e SNoLos as diracted. Construct
less. to nearest A 7 - ™ sidewalk 8" thick {typ.}
whole foot when N ta N T = I
considering entire el * \ S Attached
W. width . | oA LE] IV . Sidewalk 4
ER "1 « A E P
PRI T AR PO SO
4 CA +
} ']-_/ & wl Alley Width Vories (Standard 15") fo
mutcﬂ? si::g:tz_gsr'ggg St (20" and clear of obstructions when 15
| Refer to Std. Dwq. :i used for commercial access) :;
! ho. 6.1 & 6.2 &
o
A T _(WITH ATTACH SIDEWALK

with Designed dJointing
approved by PW

Slope X = 3% desirable
1.5% minimum
8.33% maximum
RNG ot sidewalk

TYPICAL ALLEY CROSS-SECTION

Install a Q}cr @ Joint

at max, frem one
longitudinal edge of
olleys wider than 15

drilled to gilow screw Notes:
{lyp. both sides} 1. Asphelt Patch may be required. See Std. Dwg. Mo, 12.0.
2. Alley cuts require fibermesk reinforcement at ¥ to 1.5 pourds per cubic yard,
Notes: SECTION Q—'Q 3. Alley, sidewolks that cross the alley, and alley upﬁroach paving thickness shelf be 8" minimur.
1. Length of steel plate varies. 4 a}:pmach widening may be medified for areas with adjocent curb cuts only with approval of Public
2. Chose and cover plate run perpendicularly from Properly Line to flowline unless opproved by Public lorks.
Works. 5. SHe conditions may require replacement of the adjacent sidewalk outside alley limits in order to
3, Chase and curb to be placed menolithicolly. Sidewalk to be ploced separotely. meet alley grodes.
é:ity and Coun’% of Di:’wer Date: City and County of Denver Late: City and County of Denver Date:
Eg% DENVER e!:crtment of Ub|lC. orks 05/15 s DENVER Department of Public Works 05/15 @EZ% DENVER Department of Public Works 05/15
B eupucworks Sidewalk Chase Drain and Std. Dwg. No. B runuc wons Alley Cut Std. Dwg. No. o runuc wonks Tvpical Alley C —Sect] Std. Dwg. No.
Tread Plate 9.0 Y 10.1 ypic ey Cross—Section 10.3
NOTE: 2015 TRANSPORTATION STANDARDS AND DETAILS WERE
USED FOR DESIGN ON THIS PROJECT. WHERE FEASIBLE, THE
2017 TRANSPORTATICN STANDARDS AND DETAILS SHALL BE
USED. IF A QUESTION ABOUT WHICH STANDARC OR DETAIL ;,.
TO BE USED ARISES, THE CITY'S PROJECT MANAGER SHALL 5 HOLDERNESS
DETERMINE WHICH OETAIL TO USE. COHSULTIHG EHINELRS
Last Modification Date: lnit.; SRF Sheet Revisions Cily ond County of Denver As Constructed |FEDERAL BLVD. RECON. - STH AVE. TO HOWARD PLACE| Project No./Code

Drowing File Norme: 1102188-Gi1-Typ Roudway Details.dgn

Horizonlal Scale: 1:2

Vert. Scole: As Noted

P:\1102188D ~ Federal 5th to Howard\CAD\Sheets\CO—GENERALY\

0000

Date: Comments

Init.
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Joint hot required if curb & quiter
poured monolithically with adjacent
lene, and lane width to back of
curh width does not exceed i4 intersection to be isclated

with Exponsion Joint (typ.)

/-Curb & Gutter

Principal
- 5 Traffic Direction

22

Circular Blackout ot new Manhole

1Place 0.5" min. exponsion [~ &
joint fifter in full section =
of pevement and curb & =5

Eutter, including the top 05
" of curb jolnt at =
intersecticn return radius
points. May require extra =
cut in curb heed when
not at expansion joint

Inlet or .
Mdnhale 8" thick Thicker

or less , oo than B”
8" min 8 (min.)
127 max 15' (max.)

¢ & Permissible alternate @
joints with small
min. ! | radii < 18
P * +

ENCIEREI NN =
t _1 @. i

EN

Curb Irdet nla 3
A&
, Boxout wE Integral —P
Rounding angle May be dligred Curb |
f by forming o with front of Curb Inlet or Manhole
slipform. paving  for better transition
HMA Pavement

lane definitien

Trangverse Contraction Joint spacing should not exceed 150% of the Longitudingl Joint
gpucitr]g. Transverse Joints are acress traffic direction, Longitudinal Joints are with troffic
irection,

GENERAL _NOTES FOR CONCRETE PAVEMENT AND PAVEMENT JOINTS

For new construction, all transverse joints (g\),, @A, and ) shell be continuous
across the pavement and curb and gutter. CBnstfUct Yransverse joinfs perpendicular to the
centerline of pavement and extend the sawed joint through the curb and gutter. Gutter sections
do ;10It reqtua're dowels, Curb and gutter section should be designed to match the intended panel
joint layout.

If the contracter proposes variations from this standord or the project has unusual or irregular
ﬁlrongitions not discevered herein, @ pavement joint layout sholl be prepored for approval by Public
orks.

Longitudinal joints shall coincide with edge of lane markings, if possible, and have g maximum
spacing of 13' ar 14" to back of curb if monolithic without extra joint. All longitudinal joints shall
be tied. Lane widths sver 13 require special designh.

Immedictely ofter sawing, joints shall be cleaned bﬁ pressurized water jet or other approved
mathed. Joints shall alsa be cleaned and dried witn sandblasting and compressed air just ahead
(100" or less) of plucin% backer rod material and jeint sealant.” Joint cleaning methods shall be
contained or vacudmed ‘to Frevent fugitive dust and runoff. Public Works may reguire other
methods of joint cleoning it necessary.

The controctor shall use a circular blockeut af new manholes and other soadway appurtenances of
similar or larger sizes. Small oppurtenances, such as velves, monument boxes, und existing
manhales do not require a bleckout, but de require @ bond breaker and flexible expansion’ jeint
material. Unless otherwise directed, the blockout may be eliminated at new manholes if Removable
CLSM is used for bockfill of the marhole from manheole bose to paving subgrade where scil
compaction equipment cannot reach.

Tie bars shall conform fo AASHTO M284 grode 40, epoxy coated, and deformed. Dowel bars shall
conform to AASHTO M255 grade 60 for core muteriaE and AASHTC M254 for epoxy caoating the
smooth bars. Dowel bors s?mll be wiped with form eil, but not dripping, just prier to concrete
placement to prevent concreie bonding.

Jie and dowe| bars shall be normally started half the required spacing from a ponel edge. Tie
bars shall be kept at least 6" clear’ of any dowel bor. Tie bars may be slightly bent to follow this
rule. Dowel bers shall be spaced the full width ccross intersections ‘and merged troffic lanes,
Straight troffic lane sections shall have @ minimum of 4 dowels in each wheel path, and 5 in the
wheel path odjacent to any shoulder or gutter.

REINFORCING SIZE TABLE

2. Construction Joint locations are dependent on manhele locations, traffic control
constraints, and contractor's plocement sequence.

3. A final jointing plan rmust be approved by the Project Manager.

4. See Std. Dwg. MNo. 5.0 for jeint line type legend and summary of usage. See Std Dwg.
No. 11.1 to "11.6b for addifienal joint  details.

5. New panels shall have no more then 2 sides with an € joint.

City and County of Denver Date:
7 Department of Public Works
B DENVER PC 05/15
B puniicwonks Typical Concrete Paverment Std. Dwg. No.
Joint Lavout 11.0

Favement Thickness Tie Bar Size Dowet Bar Dia (in%
T (im) Grade 40 (deformed) | Grade 8C (smaoth
T<8 No, 4 £.00
B<T< 10 No. § 1.25
76 <71 < 15 No. 6 1.50
TIE BAR AND DOWEL BAR SPACING
Tie Bars [ ODowel Bars |
Joint Type deformed, 30" long smooth, 18" long
on center | from edge | on center | from edge
DA N/A N/A 12" 127
(S N/A N/A 12" 12"
E 30" 157 NS4 N/A
L 30" 15 N/A N/A
% [Fi iz N/A N/A
Centinued on 11.16...
City and County of Denver Date:

% DENVER Department of Public Works 05/15

General Motes for Concrete Pavernent | Std. Dwg. No.
and Pavement Joints 11.1a

B¥ runuc works

GENERAL NOTES FOR CONCRETE PAVEMENT AND PAVEMENT JOINTS

.confinued from 11.1a
B. Any concrete road that carries heavy fraffic loads (1,000,000 ESALS or greater) shall have

Doweled Transverse Contraction Joints per Std. Owg. No. 11.20.

9. Full panel replacement may be required at new_curb_cuis to concrete streets if the gZ)joints of
the driveway surfaces do not lige up with the © or joints of sirget pavement. Refer to Std.
Dwg, No. 6.0 & 6.1, Selecied@jnint tie bars may be eliminated between drive pon and pavernent.
Use (D joints on longitudinal tie—ins dlong street direction.

0. When within 100" of Rofiroad Track Centerline, concrete pavement for the entire roadway width
shall be required for @ minimum of 100" on either side of the Railrood Track centerline or 2
beyond Seporator Medions, if ony. Panels adjocent to tracks, bearing on beflast and/or aggregate
base with separator geotextile, shall be reinforced with minimum 3 each full leagth rebar {use tie
bar size ard spacing” in table above) fongitudinally, with one iransverse bar ot egch end and
middle, 2 clear, placed at depth T/2. Also use dowels per joints to adjacent panels.

11. Minimum width of concrete lane widening is 18" using@joint. Special jeinting _and reinforcin%l
plans are required when transverse to longitudinal spacing is >1.5 or <0.70. Full panel lengt
rebar s required when these panel size ratios ere exceeded. Use minimum 2 each epoxy coated
rebor, spaced and sized per above ioble for tie bars, 2° clear at ends, placed ot depth T/2.

12. All sawn joints shall be to a minimum depth of T/4 when no reinforcing steel is used, and not
less than 7/3 when tie bars or dowel bars are used.

13. Dowel placement tolerances to be inspected ond odjusted before concrete placement (refer to
CPOT M-412—1 for graphical definition of terms and CDOT Specification 412.13(b)2) shall be:
o) Vertical Translation <1.0", Horizontol Translation <2.0" when spacing bers from edge of panels.
b) Longitudinai {End) Shift (equal bar length in each panel} <2.1 .
¢c) Horizental and Vertical Rotational Alignment (ends not parallel with pavement surface) <0.5

14. All concrete pevement and associoted curb & gqutter shall be placed on CDOT Cless 6 aggregate
base caurse, unless the existing subgrode materials are similar. Base shall be meisture
conditioned, compacted, proof—rolled,” final shaped, and re—compacted to cllow the required
thicknesses to be placed.

15. [f ¢ sowed appearance joint is desired, inside regulur panels, it shall be no more than 0.5" deep.
This appearance joint is designated (GA). See Std. Dwg. No. 11.2a,

16. Notes for Panel Replscermnents of rework for Trench Patches when ideal situations do not apply:

a) Full panel replacement to normal joint Fines is required.

b) For establishing transverse jeints, maintain the existing joint Fup on existing adjoining panels ot
the time of panel replacement. Remove any gap fillin% material in the new joint before new
joints are gecled. Use expansion caps the same as the gop widih on the poured end of dowels
{o aliow future movement of the entire length of joint across all lanes.

¢) Longitudinal joints should line up with existing adjacent joints. Transverse joints shall be made
continuous aeross the street.

d} Consult Construction Engineering for advice on specie! situations. Use of bond breakers,
climinating selected tie bars for offset joints or norrow panels, use of predicled crack mitigation
techniques, added panel replacements, ot special reinforcing for narrow or skinny panels may be
advised or required.

e) The Contractor's warranty obligation shell not be woived i CCD conveys any advice or directive
for nen—stondard situetions.

17. Concrete street paving shall require fibermesh reinforcement ot 1 to 1.5 pounds per cubic yord.

18, Take reasonoble measures during sow cutting and joint cleaning to prevent poriculete matter from
becoming airborne and to prevent the dischdrge of particulate motter beyond the property from
which the emissions originate. The measures must be effective in the control of fugitive particulate
ernissions at alf times on the project site, including pericds of inactivity.

City and County of Denver Date:
Department of Public Works 05/15

E%’% DENVER

B runuc womss

CGeneral Notes for Concrete Pavement} Std. Dwg. No.

and Pavement Joints 11.1b
NOTE: 2015 TRANSPORTATION STANDARDS AND DETAILS WERE
USED FOR DESIGN ON THIS PROJECT. WHERE FEASIBLE, THE
2017 TRANSPORTATION STANDARDS AND DETAILS SHALL BE e p]

USED.

TO BE USED ARISES, THE CITY'S PROJECT MANAGER SHALL
DETERMINE WHICH DETAIL TO USE.

IF A QUESTION ABCUT WHICH STANDARD OR DETAIL

TSIOUVARAS SIS HOLDERNESS

CoHSULTIRG INGINEERS
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0.75" Prefermed Joint Material

unless otherwise specified

/-

0
x
a

~
=

—

®

SE

>

| 3

XPANSION JOINT (WITH THICKENED EDG

Far pavements requiring smooth dowel bars in_transverse joints
(Any@domt may be replaced with a (DA)Joint)

0.75" Prefermed Joint Material

unless otherwise specified

ad -
SR

-

I
4 -
& e _% —
« "

(B) EXPANSION JOINT (WITHOUT THICKENED EDGE)

For lower troffic situations or when new concrete is cbutting existing concrete

Epoxy coated smooth dowel, 12" spacin
127 from edge, using dowel basket per@)
joint, or dritfed into cne side of existing. /_
!

0.75" Prefermed Joint Material
unless otherwise specified

f

&
. 4
. N -

o ST

L

¥
Provide expansion cap 0.75", same as
expansion jeint meterial thickness, both ends

—/

g"

s

©A DOWELED EXPANSION JOINT

T/4 Final
Saw Cui
]: N
- + M -
- 4 4
P

©§AWED TRANSVERSE
CONTRACTION JOINT

For use in applications where
ESALS are less than 1,000,000

l

1/2

0.5 or less than T/15—\

* L]
b= b d
« a8

(GA) SAWED APPEARANCE JOINT

Rigid welded basket —" | g» | g~

assembly~new plocement

W

TRANSVER

For use n applications where ESALS equal to
Apply per Std. Dwg. Ne.

1

.

4

T/3 Fincl
Saw Cut

on plans.

Eggxy codted smooth dowel bar at
12" spacing {min. 12" from
intersectingD joint} within travel lones
owel bar dia. per table on
Std. Dwg. Ho. 11.ta. Dril end epoxy
individuel dowels (basket not used)
inte existing transverse joint as
needed when replacing panels {See
Note 15 on Std. Dwg. No, 11.1b)

NTRACTION N
10{ 1gl:ec:ter than 1,000,0060.

City and County of Denver Date:

E%;;% DENVER Department of Public Works 05/15
B rusucworis Concrete Expansion and Sawed Std. Dwg. No.

Transverse Contraction Pavement Joint 11.2a

Tie Bars 30" o.c. size per
toble on Std. Dwg. Noo 11.1

combine

*Tie bars i:lo_ced mid—~depth
and the 157 insertion
starts at keyway vertical
face, when used.

O MID PAN

.
4
- > 2
D)

/—QT/B Final Saw Cut

-

ot

T

<
put

NGITUDINA

*Keywu Qptional
d with tie burs—\

NTRACTI

Joint may be replaced with an

INT
Jeint}

table on Std. Dwg. MNo. 11.1a

Tie Bars ©12" Q.C. (drilled and
/epoxied if required). Size per

| 3

o™
=

5" ! 15"
TRANSVERSE CONSTRUCTION. JOIN

*Keyway Opticnal
combined "with tie bars-\

(More steel than CDOT's T joint)

Tie bars
/—@ 0" 0.C.

Y Ve

q

¢
1
4L

~adt a -’:'.}i
- [

15 | 15"
T

© LONGITUDINAL
CONSTRUCTION _JOINT

(Equivalant to CDOT's L joint}

PTIONAL_AD

KEYWAY
DETAIL TO (X) OR (L

Only when T 2 97 Form
only female keyway

g‘%ig DENVER

B ruptic wors

City and County of Denver Date:
Department of Public Works 05/15
Sawed Longitudinal Contraction and | Std. Dwg. No.

Construction Joints 11.2b

375" (See Note 1)

v
% 0
Nl
OL !/»Join% Sealant {See Nole 4)

Bottom Edge of Concrete

<

E 0.375" (See Note 1)
[

Backer Rod, open or closed —/
polyethylene (See Note 3)

SEAL AT SAWED JOINT

4

G

* -

I\v‘
;—r ;I'\' -
4 4 iy .
Preformed Jaoint Material l Width Varies

per joint

Notes:
1

3/87) maximumn when matching existing appearance.

b

Bresent (tie or dowel bars) is T/3.

acker rod diameter shall be twice the saw and seal width,

Joint seafant thickness should be equal to saw width. Joint sealant sholl
sealant, rated for sireets or highways.

hall

..! | /-»Jcint Sedlant (See Note 4)

Bucker Rod, open ot cloged
polyethylene (See Note 3)

SEAL AT CONSTRUCTION Jon\lT@]

Jeint Sealant (See Note 4)

SEAL_AT_EXPANSION J |NT@I

Saw _and seal width may be 0.tB7S" (3/16") maximum for new paving areas. Wigth may be 0.375"

The final saw cut depth when no steel is present is T/4. The final saw cut depth when steel is

be approved silicone

City and County of Denver Date:
DENVER Department of Public Works - 03/15 -
PURLC WORKS
Concrete Pavement Joint Sealant : 11“%' e
NOTE: 2015 TRANSPORTATION STANDARDS AND DETAILS WERE
USED FOR DESIGN ON THIS PROJECT. WHERE FEASIBLE, THE
2017 TRANSPORTATION STANDARDS AND DETAILS SHALL BE 1

USED. iF A QUESTION ABCUT WHICH STANDARD OR DEFAIL
T0 BE USED ARISES, THE CITY'S PROJECT MANAGER SHALL

TSIOUVARAS SiRiNOHS HOLDERNESS

DETERMINE WHICH DETAIL TO USE.
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Exponsion joint required when

Bord Breaker. constructing attached wolk

6 mil. clear plastic

» +
@ol‘

Existing curb & gutter
Any existing curb & qutter that is undermined

shall require removal and replacement \] Direction of
f Fully tapered section may be aflawed NCor @D rave
@ Transverse Joint at
@B MATCH EXISTING _CURB_AND GUTTER Both Boxout, Comers f i
(No tie—bars required for short sections. Extro precautions are ger. ¥ é
needed to oblein suitable compaction due to hand work} CIRCULAR BLOCKOUT AT BOXOUT AT INLET B or o Bond o Breaker
NEW MANHOLE* S 3 breaker  ©0F
e - . . If existing manhale to {E}er (D) I¥ existing manhole to E)or{D
' ¥ Unless otherwise directed, the boxout may be eliminated if Removable CLSM is used for the o ) it i d
2 ,N entire bockiill of the manhole. joint is at least gE) joint is less thun(?
} # Jaints must line up with other Joints and not dead—end or tee at panel sides. Transverse joint Nete: Adjust ©) or @C) to hit on diameter of manhole or pass at least 4 from the blockeut.
spacing shall be odjusted to ali%n at the diameter, or puss at IzmslJ 4" from the blackout. Use
- —I' skewed longitudinal joints whern the joinis ars within 2’ of the blockout. EXISTING MANHOLE EXISTING MANHOLE
Circular reber rings may be When distance to nearest longitudinal When distence to nearest longitudinal
& required around lorge manholes joint is greater thon or equdl to 2° joint is less thon 2'

with min. 2' wide boxeut frame

Bond 0.25" to 0.5" Recess
Bracker frame below pavement

Manhofe or inlet
laced per CCD Place 0.5" preformed expeasion joint Set ring or flange
astewoter Standards material on vertical surface af ring.\ /0.25" to 0.5" below

(]

Apply Jongitudinal construction joint if curb &
?u ter poured separately, ar if dimepsjor
ram nearest longitudinal pavement joint to
back of curb is grecter thon 14 0.5" Preformed—\

Tie Bars drilled and
epoxied (typ.} & 30" 0.C.

©

Expansion Joint Material
finish pavement grade

AD SUBMITTAL - JANUARY 2 2018
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amy.horr

@(Clt C&G) CONCR PAVEMENT CURB AND GUTTER
Bond Breuker7\
10" min, o T = TE e / 4 1L
g Tronsiton Existing Manhofe . T M\u_‘\;
ar Inlet Wall Concrete _7\ o Menhole or Inlet
| Compact {oper section of Pavement 4:] Taper to )
SJ /uspholt in separate lift Thickness meet structure L
|_-i——w = | TR . } 1 SECTION B—B
il I Notes:
SECTION A—A BLOCKOUT fﬁOXOUT 1. Bond Breaker shall be composed of plastic sheet, building paper, or other dpproved material to
Asphalt thickness, to match 2. A expansion int material shall be in preformed sheels, shall meet ARSHTO M213 or ASTW 1751,
Taper 9 asp asphrt sautgtm{ed f;heﬁ Mu]tegal shall be full depih, width, and iength in joints, and punched to
ONCR PAVEMENT_TO ASPHALT PAVEMENT TRANSITION Note: 3. The sides of all vale g::es. a;ﬁ:;es. and abjects penetrating a placement shall be wrapped full
1. Reference Sid. Dwg. No. 11.5b for additional details, depth with seolant backer material (Type 2 compressible foom sheets) meeting ASTM B 5249,
City and County of Denver Date: City and County of Denver Date: City and County of Denver Date:
Eg% DENVER Department of Public Works 05/15 % DENVER Department of Public \f’\lolrks 05/15 DENVER Department of Public \f\/orks 05/15
B runuicwons Concrete Pavement Std. Dwg. No. B romsc wionks Concrete Pavement Jointing Std. Dwg. No. AR suste vonks Concrete Pavement Jointing Std. Dwg. No.
Miscellaneous Details 11.4 at New Manholes and All Inlets 11.5a at Existing Manholes 11.5b
NOTE: 2015 TRANSPORTATION STANDARDS AND DETAILS WERE
USED FOR DESIGN ON THIS PROJECT. WHERE FEASIBLE, THE
2017 TRANSPORTATION STANDARDS AWD DETAILS SHALL BE TEE
USED. IF A QUESTION ABOUT WHICH STANDARD OR DETAIL
TO BE USED ARISES, THE CITY'S PROJECT MANAGER SHALL | J9IDUVARAS SHEMONS HOLDERNESS
DETERMINE WHICH DETAIL TO USE. CONSULTING ENGINEERS
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) Denver, C0. 50202 Void: Sheet Subset: TYPDET | Subsel Sheets: 12 of 15 | Sneet Number 63




See Note 4

Dawel bars into existin
pavement (See Note 93

Tie bars into existin
pavement (See Note 9)

" 6" min,
27 (p) (See Note 7)
{See Note 8) 15" (typ.

(See Note 5

Rt

(See Note B}

Direction
ravel

O

Tie bars into existing
pavement (See Note %)

Dowel bars into existin
pavement (See Note 8

See Note 4

Notes:
1.

. Repeat layout on the |

See Std. Dwg, No, 11.0 to 11.5b for
joint and seolant details.
All saw guts shall be straight and
follow existing panel joint lines.
Contractor should use full slot cut to
relieve pressure and minimize damage
to surrounding paneis during panel
removals. Contractor shall replace any
panels damaged during their activities,
Consult City Inspector “for alternate
instruction ‘when existing joints do not
line up.
Subgrade preporation shall be
completed to meet compastion ard
proofroll specifications. The surface
shall be smooth and flat includin%
areas under tie and dowel bors, Add
4" Class § Aggregate Base Course
meeting moisture and compaction
specifications if subgrade is not sand
or gravel,
Rewestablish any existing exponsion
Joints or® in fransverse joints
with full—depth exponsien jeint
material. Meteh existing saw cut width
of surroundinﬁ panels.
All steel is_placed at mid—depth of
thickness (T/2}. See Std. Dwg. No.
it.1a and 11.1b for sizing, spacing,
and aglignment.
Use joints even if dowels did not
ﬂrevious[y exist in transverse joints.
inimum clearance between tie bors
ond dowel bars is 67, Tie bars may
be bent horizontally to achieve
clearance.
Tie bar spacing ray be adjusted to
keep 15" cleer from any nan-idec
panel lines and gquiter pan lings. Do
net drill in tie bars if ponel is <307
Ion? or near aay existing cracks.
Drill farger than dowel or tie bor aad
epoxy bars into existing concrete per
supplier instructions. Eliminate tie bars
in the shortest section of adjcining
anels when joint lines do not galign,

X Ensed end of dowel bars shali be
Iigl

tly oiled or greased. Tie bars
used and exgosed shall be ciean, rust
free, and not ciled or %reased.
eft far muitiple
lane replacement.

2% desired
2" (min.) Slope x = 1.5% min.
Saw Cut —\ 4% max.
1] o+
\i T T Lt s
- Existing Asphalt EE . .
Nl
it Tt \_
TL-%IL‘L K Curb ond Gutter,

Mateh existing surreunding povement thickness (9" =

min(.‘? or follow pavement design thickness when
subgru e condition is improved (See Sid. Dwg. Ne.
12.5a} (s required by Public Works). To achieve
this depth, at least four (4) compacted lifts of
asphalt are required. Refer to 5td. Dwg. No. 12.5b

Notes:
1.

pavement work.

Ramp, etc.

Compacted Subgrade
below asphalt patch

ASPHALT PATCH

a minimum of 6" to avoid stacked edges.

2,
the past 3 years).
3. f’atcﬁ e
4.
5,
6. Lane edges (joints between pavin
7.

Lorger potch section may be required on new streets or streets thot have undergone recent
Curb to Curb replacement is required on @ Moratorium Street, (those paved or resurfaced within

es rore than 10' wide, or more then one lone wide, may trigger reconstruction of more of
the existing street. When required, sireet reconstruction shaff be per Std. Dwg. No. 12.5a.
Refer to Std. Dwg. Ne. 12.5a, 12.5b, and 12.6 for lift thickness ond material usage.
Avoid saw cuts in the existing or future ptanned wheet paths.

. ? passes) shall follow the traffic striped lones as much as
practicable. Lane edge joints shall not be in a wheel path. They should stegger previous edge by

Where exisling cress—slope is steeper than 4%, patch cross—slope may be allowed to match, with
approval of Fublic Works.

Driveway, Alley
Approach, Curb

City and County of Denver Date:

g\;z% DENVER Department of Public Works 05/15
BF rusuicworks Concrete Panel Replacement Std. Dwag. No.

at Trench or Street 11.8

City and County of Denver Date:
) ancrgng Department of Public Works 05/15
B Asphalt Patch Std. PZW% No.

Notes:

g

Cravel, Grass or Landscaping
w'gth ;f PGECh ’(.‘replace to match existing per
ee Note W stondards}

17_,,:3,_35 Min. 4" Cravel or
ooy v 4" Topsoif for Gross

8l

alg Pateh B min. post

s[° trench wall, eoch side
Subgrade = §

Slg Replace with excavated

BlE material to same density

‘:&‘: g as surrounding material

Note:
24" min. depth for Traffic Conduit
36" min. depth for All Others

Conduit or Pipe in the
4" Bedding Zone
Tt

TRENCH PATCH (GRAVEL OR | ANDSCAPING)

Wheraver possible, conduit or cable shall be installed by boring, driving, or any other acceptable
means under concrete units. Open cutting shall be used omly under special circumstances and
only with appraval of Public Werks.

2. Minimum width and type of restoration to be determined by PW Inspector, based on contractor's
pra~activity photos, to match pre—axisting conditions.
3. Sod replacemeni shall be @ minimum of "$B” in width.
4. Any hardscape {concrete or pavers) should be replaced in full panels or pavers of the same type,
color, and size as before.
5. Restoration in Denver Parks shall be per the Porks Operations Supervisor. Contact Denver Parks at
720-865=0368 for details and any permiis required.
City and County of Denver Date:
, Depariment of Public Works
[ DENVER partme ! 05/15
B rusticwanns Trench Patch Std. Dwg. No.
(Gravel or Landscape Materials) 12,1

NOTE: 2013 TRANSPORTATION STANDARDS AND DETAILS WERE
USED FOR DESIGN ON THIS PROJECT. WHERE FEASIBLE, THE

2017 TRANSPORTATION STANDARDS AND DETAILS SHALL BE
USED. IF A QUESTION ABOUT WHICH STANDARD OR DETAIL
TO BE USED ARISES, THE CITY'S PROJECT MANAGER SHALL
DETERMINE WHICH DETAIL TO USE.
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TS

Verticel trench cut through
asphalt shall be patehed full
depth, then rotowmill off top

2" past trench walls, then

paved with grading Sx asphalt New Asphalt in appropriate lifts

(See Std. Dwg. No. 12.5a and i2.5b
Saw cut {(typ.} —

Top lift, grading Sx
Lower kft{s), grading S
A\

24" mirimum Match existing surrounding
pavement thickness (9"

A mir.) or follow povemeant

design thickness when

subgrade condition is

A improved (See Std. Dwg. No.
$2.50) (as required by PW)

Patch 10" min. past
PR trench wall, ecch side

: \—Cluss 1 Trenches will require use of

* Removable CLSM. Class 2 ond 3

. Trenches may use either Removable
CLSM or cpproved excavated
material. See Std, Dwg. No. 12.4 for
more information on required backfill
materials

EE)
;1} li

T
T il -

T
Existin i
Asphul? |

]
.'::ii Iin

b
=

;

Subgrade -/

Traftic Conduit
All Others

30" min. depth for %
367 min. depth for

Conduit or Pipe in the Bedding Zone.
Conduit or utilty bedding to be per
specific Utility or Agency requirement

TRENCH PATCH (ASPHALT)

Utility Excavatien or Bore Access Hole

52
Wherever possible, conduit or coble shall be installed by boring, driving, or any other acceptable
means under cencrete units. Open cutting shall be used only under special circumstances and
only with approval of Pubfic Works, ,

Removable CLSM Iu{yer thickness not to axceed 3’ at a time, and bleed water shall be pushed off
surface before another loyer can be added.

Pipe or conduit shall be protected from floating when using CLSM. Use plastic wrapping te avoid
Flash Fill from udhering.

See Std, Dwg. No. 12.4 for Trench Materiol Requirements.

This T-Patch detail is required for residentiol streets in Morotorium situations, and may be allowed
for collector and artetial streets by PW in specific Moratorium situations involving ene cut per
street. A Moratoriumn street is one that has been resurfaced in the lest 3 yeors.

Nate!
1.

Tie Bors {30" 0.C,) for
G- gitudinel goints.

Smoath dowel bars
2" 0.C.) for transverse

Width of joints. Both drilled and
Saw cut (typ.) TR epoxied into existing
A, - A
Exisfing b fee Existing
Concrete [RUSPS F— . Concrete
F‘uvt‘z\r’nent . Pavement

for longitudinal joints or
@@5 for_transverse joints. 2g Bl
See Std. Dwg. No. 2EE
1120 & 11.26 o |8
&

Note:
30" min. depth for Traffic Conduit
36" min. depth for All Others

Class | Trenches
Removable CL3M
Class 2 and 3 Trenches may use either
Remaovcble CLSM or approved excavated
material, See Std. Dwg. No. 12.4

will require use of

Conduit or pipe in the Bedding Zona.

Conduit or ulility bedding to he per
specific Utility or Agency requirement

TRENCH_PATCH NCR

51

Wherever possible condui or cable shall be installed by bering, driving, or any other acceptable
means under congreie units. Opsn cutting shall be used only under special circumstances and

only with approval of Public Warks.

This Standard Drawing applies to all concrete streets, alfleys, sidewolks, curb, gutters, and

driveways,

Full panel replacerment is required for concrete pavement including potholes for utilities and

investigations.

A construciion {oint@shall be used to tie thaoncrete patch to both existing concrete

lengitudinal join

joints as

5. A doweled contraction joint (BC) shall be used at the copnection into existing

transverse_ioints. Continue existing transverse joint fines across pavement, duplicate fransverse

e limits o
Skewed panel replacement over trenches s not permitted,
Remaovable CLSM layer thickness not to exceed 3'
surfoce before another layer can be added,
See Sid. Dwg. No. 12.4 for Trench Material Requirements.

joints. See Std. Dwg. No. 11.20 ond 3%.2b for details,
concrete patching shall be perpendicular or parallel to the centerline of the street,

at a time, and bleed weter shall be pushed off

Backfill Materials Required per Trench Class

(Apply to Standard Drawings 12.2, 12.3q, ond 12.3b)
Reference the FPublic Works Rules end Regulaticns Governing Sireet Cuts ond Readway Excavclion

specifications, August 1, 1893.

Trench Class

Trench Size or Structure

Beck{ill Materials ond Methed
Before Test

Less than 150 square feet
of surface cut

Method A=> use Removecble CLSM

4 inch wide to 24 inch wide.
Ne minimum length

Method A=> use Removeable CLSM

Within 4 feet of structure,
manhele or vault

Method A=> use Removeable CLSM

2&3

Greater than 150 squere feet of
surface cut, AND Greater than 24
inches wide

Methad A=> useogemoveuble CLSH

Methad B=> approved excavated soil or
import moisture adjusted and compacted?

t*Before test refer to the specific Utility or Agency Specifications or Stondards for pipe bedding
ond beckiill moterial and construction requirements for lift thickness, moisture, and compaction.

Requirements for Removable CLSM

(Apply to Standard Drowings 12.2, 12.3a, and 12.3b)

28 day o
Air Entrainment corzllprestsgve Slﬂggagﬂ'tép?gud Construction Criteria
streng
6.0% min. to - .
Flow—Fill PR Limit 3 feet thick
(o | 2507 fist by | 50 g o | sy cresy | ity pin
Removeable ar umit weight moximum 7" to 10 push watesr OFF surfuce
CLSM} method) before adding mare.
Flash-Fill " P Slump (C143, one Limit 3 feet thick,

" (fast o (gcsssyfaymlmﬂ 50 tgs'_-iga'";}“m Iitft, 1n§x“ rcddisng) ’.';" Bettwettenf pluc%meglts.
emoveable ' : ] . .or_Sprea protect from bonding
CLSM) weight method) meximur (D6103) 8" min. to conduits, pipes.

Notes:

1. CLSM (Controlled Low Strength Material) that shall be ecsily removable and air entrained is required
for Class 1 trenches, and optional for Closs 2 trenches. CLSM shalt congist of an approved mix
design using either flow—fil (cg[nent ond aggregote based) of flash—fill (f‘ligqsh based). Both types
are required to meet Rermovabifity Modulus of less than 1.5, and require different ranges of air

entrainment, per MGPEC item 9 Specifications. Refer {o www.mgpec.org.

2. Requirements for Reuse of Excovoled Materials in Trench Sackfilll' materials shell be free of
or?unics, trash, hozardeus moterials, rock or bedrock more than 3" diometer, high clay content
(Plasticity Index (P]} sheli be no mere than 20}, and seft or wel materidls.

City and County of Denver Date: City and County of Denver Date: City and County of Denver Date:
*g% DENVER Pepqrtm?nf of Public Works 05/15 EZ% DENVER Department of "Pubhc Works 05/15 ég% DENVER Department of Public Works 05/15
HBF Fusucworks Trench {1°) Patch {Asphalt) Std. Dwg. No. B runuc vorss Trench (1) Patch Std. Dwg. No. PIRLIC WORKS Trench Material Requirements Sid. Dwg. No.
Moratorium /Residential 12.2 (Concrete) 12.3 ren ri quiremen 12.4
NOTE: 2015 TRANSPORTATION STANDARDS AND DETAILS WERE
USED FOR DESIGN ON THIS PROJECT. WHERE FEASIBLE, THE
2017 TRANSPORYATION STANDARDS AND DETAILS SHALL BE T
IF A QUESTION ABOUT WHICH STANDARD OR DETAIL
10 BE USED ARISES, THE CITY'S PROJECT MANAGER SHaLL | JOIOUVARAS SIAAORS HOLDERNESS
DETERMINE WHICH DETAIL TC USE. COWSULTING EXGINEEAS
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