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Technical Specifications and Notes

Item No. 700S
Mobilization

700S Mobilization
700S.1 Description
This item shall govern the mobilization of personnel, equipment and materials at the work site for other
contract items that will be performed by the Contractor. Mobilization shall include, but not be limited
to the movement of equipment, personnel, material, supplies, etc. to the Work site; the installation of
temporary facilities (when not paid for separately) and the establishment of office and other necessary
facilities prior to the initiation of the Work. The cost of the Payment Bond and Performance Bond on
the Work that is delayed due to circumstances beyond Contractor’s control, a closed construction
season or for the convenience of the Town will be considered part of the mobilization item under this
Contract.
700S.2 Work Limits and Laydown
Work limits, access, staging, laydown, and stockpile areas shall be located where shown on the
construction drawings or otherwise as approved by the engineer or owner.
All construction activities shall occur within currently disturbed areas to the extent possible.
Disturbed/ exposed riverbanks and staging and project access areas shall be properly stabilized
(seeded, mulched, or otherwise) with native vegetation immediately after grading to prevent erosion
and establishment of invasive plant species.
Contractor shall be held responsible for any damage to vegetation or property outside the work limits
resulting from construction operations.
All areas temporarily disturbed during construction shall be restored to their original condition, slopes,
and elevations, unless otherwise noted in the construction drawings.
700S.3 Measurement
Measurement of the Specification Item, “Mobilization”, as specified herein as "Total Mobilization
Payment", will be by the “Lump Sum”, as the Work progresses.
700S.4 Payment
The adjusted contract amount as used below is defined as the original contract amount less the lump
sum bid for Mobilization and any payments for materials or equipment not yet incorporated in the
Work. The Contractor shall submit a lump sum amount for Payment Item No. 700S-TM, "Total
Mobilization Payment".
"Initial Mobilization Payout" as used below is defined as:
1.
8% of the original contract amount for projects with an original contract amount of $ 0.5 million
or less; or
2. 4% of the original contract amount for projects with an original contract amount greater than $
0.5 million.
In those instances where the "Initial Mobilization Payout", as defined above, exceeds the "Total
Mobilization Payment" lump sum bid item (i.e. Payment Item No. 700S- TM), the "Total Mobilization
Payment" shall be used as the "Initial Mobilization Payout". In no instance shall the "Initial
Mobilization Payout" exceed the "Total Mobilization Payment" bid item.
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Item No. 700S
Mobilization
Partial payments of the "Initial Mobilization Payout" shall be as follows:
A. Upon presentation of a paid invoice for the Payment Bond, Performance Bond and/or required
insurance, the Contractor will be paid that cost from the amount bid for "Total Mobilization Payment".
B. The Mobilization of tunnel boring machines, batch plants or other similar facilities, along with
supporting materials and equipment, to the work site or to the vicinity of the Work site will be
considered as partial Mobilization under this contract. The Contractor shall provide a certified
statement of the Contractor’s expenditure for the Mobilization and setup of the facility and supporting
equipment. Upon approval by the Engineer or designated representative, the certified expenditure will
be paid from the amount bid for the Specification Item, “Total Mobilization Payment”. In no case shall
the combined amount for all of these facilities be more than 10 percent of the Mobilization “Total
Mobilization Payment" lump sum bid or one (1) percent of the total contract amount, whichever
is less.
C. When one (1) percent of the adjusted contract amount is earned, 50 percent of the "Initial
Mobilization Payout” will be paid. Previous payments under this item will be deducted from this amount.
D. When five (5) percent of the adjusted contract amount is earned, seventy-five (75) of the "Initial
Mobilization Payout” will be paid. Previous payments under this item will be deducted from this amount.
E. When ten (10) percent of the adjusted contract amount is earned, one hundred (100) percent of
the "Initial Mobilization Payout” will be paid. Previous payments under this item will be deducted from
this amount.
F. Payment for the remainder of Pay Item No. 700S-TM, “Total Mobilization Payment” will be made
upon receipt of the final pay estimate.
Payment will be made under:
Pay Item No. 700S-TM: "Total Mobilization Payment"

Lump Sum

-End of Specification-
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Item No. SP1

SP1 Water Control and Dewatering
SP1.1 Description
This item shall govern furnishing all engineering design, materials, equipment and labor necessary to
construct, maintain and subsequently remove Temporary Cofferdams, and Care of Water System
(Temporary Cofferdam and Dewatering System) required for diversion and protection of the Arkansas
River and the dewatering of the work area by pumping during construction, in accordance with the
details in the Drawings and as required by permit conditions.
The Contractor is fully responsible for the design of the cofferdam and the diversion system and is not
limited to the specific cofferdam system or diversion methods shown on the Drawings and may
propose other systems provided such systems satisfy permit requirements and laws or regulations.
The Contractor shall assume all risk of damages to his equipment and the work caused by flooding of
its selected cofferdam system. The Contractor is responsible for the safety of its personnel and cost
of remediation and cofferdam restoration in the case of cofferdam overtopping and failure.
SP1.2 Submittals
A. The Contractor shall submit to Engineer for review and authorization, prior to installation, drawings
(to include but not limited to showing locations, sizing information, and dimensions) and design
calculations for the following elements:
1. Temporary cofferdam system showing the proposed design, method of construction,
removal, as well as other details left open to the Contractor’s choice and not fully detailed
on the Drawings.
2. Dewatering and Care of Water System. Identify method and type of dewatering system
including arrangement, location, and depths of system components. In addition, provide
complete description of equipment and instrumentation to be used, with installation,
operation and maintenance procedures as well as types and sizes of filters, method of
water quality monitoring, method for establishing and monitoring construction site
groundwater levels, size and limits of settling ponds, size and specifications for geotextile
bag option, layout of dewatering area, and specification of turbidity curtain.
SP1.3 Construction Methods
Contractor shall follow dewatering sequence outlined in the Plans and install measures at locations
identified in the plans and as directed by the Engineer or designated representative and as shown in
the authorized plan. The Contractor shall install adequate measures to maintain the level of ground
and nuisance water adequate for the placement of stone river structures, anchoring, riprap and grout.
These areas are to be kept dewatered and stable until the structures or other types of work are
complete. Such measures may include, but are not limited to, installation of perimeter subdrains,
pumping from drilled holes or by pumping from sumps excavated below the sub grade elevation. The
discharge of the removed water may require care to control turbidity prior to discharge back into the
River and shall meet the approval of the Engineer and applicable state and federal regulations. The
Care of Water Area, if required, shall be duly maintained and cleaned of sediment deposits as
necessary to control turbidity in the river. The Contractor shall also conform to all applicable state
requirements for the interception of water at all areas outside the cofferdams before entering the
construction area and for minimizing erosion and sedimentation.
The height of the cofferdam systems shall be sufficient to prevent overtopping by a flood with a return
period selected by the Contractor.
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Item No. SP1
All cofferdams or other temporary diversion and protective works upstream and downstream of the
dam, shall be completely removed in a manner approved by the Engineer. After having served their
purpose, all materials placed for temporary diversion and protection shall remain the property of the
Contractor and shall be removed from the site.
All requirements of the applicable permits shall be met by the Contractor, including but not limited to
notifications required prior to and during the execution of the Work, relocation of any species required
by Permit, and all other actions.
SP1.4 Measurement
Water Control and Dewatering will be measured by lump sum.
SP1.5 Payment
The work performed and material furnished as prescribed by this item, measured as provided under
"Measurement" will be paid for at the unit bid price for "Water Control and Dewatering". The unit bid
price shall include full compensation for all labor, equipment, materials, installation, maintenance,
cleanup and restoration in the event of cofferdam failure or overtopping, dewatering basins or other
approved turbidity control devices, water control, removal and disposal of materials and structures
placed for diversion, engineering costs, and all other items necessary to complete the work as
specified herein.
Payments will be issued in three equal payments. The Contractor is eligible to receive one-third of this
lump sum payment upon initial dewatering of the site. Contractor is eligible for another one-third of this
lump sum payment upon 15% project completion. Contractor is eligible for the final one-third of this
lump sum payment upon substantial project completion.

-End of Specification-
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Item No. SP2

Demolition and Removal
SP2.1 Description
This item shall govern the demolition and removal of the existing instream reinforced concrete slab.
The existing slab is 1’ thick and approximately 20’ wide by 20’ long. This work includes all labor and
equipment required to remove the existing concrete to the extent necessary to construct the proposed
feature as shown on the plans or as directed by the Engineer or designated representative. This item
also includes removing the demolished material and hauling off-site.
SP2.2 Construction Methods
The existing concrete slab shall be demolished by machine and hauled off-site. The demolition shall
take place after the work area has been dewatered. Existing large boulders adjacent to the existing
concrete slab shall be moved but shall remain on-site for replacement.
SP2.3 Measurement

Demolition and Removal will be measured by Lump Sum (LS).
SP2.4 Payment
The work performed as prescribed by this item, measured as provided under "Measurement" will be
paid for at the unit bid price for "Demolition and Removal". The unit bid price shall include full
compensation for construction including labor, tools, equipment and incidentals necessary to
complete the work.
-End of Specification-
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Item No. SP3

Ungrouted Riprap (18”)
SP3.1 Description
This item shall govern the furnishing and installing of riprap pool armoring, bank terracing toe armoring,
and grade control mattress. This work includes all labor, materials, and equipment required to place
riprap as shown on the plans or directed by the Engineer or designated representative. This item also
includes Miscellaneous Earthwork as necessary to construct the project including temporary access
ramps, haul roads, sumps, site preparation for stone, etc. Riprap shall be in accordance with CDOT
Standard Specifications (Item 506) for Stone Riprap except as modified herein. Riprap shall be
consolidated by the bucket of the excavator or other means that will cause interlocking of the material.
SP3.2 Submittals
Contractor shall provide submittal that includes the type, size, gradation, physical properties and
source of stone riprap material; test data for specific gravity, absorption, soundness; and field
verification of the stone riprap gradation including a size distribution plot and a list of the measured
D8, D50, D90, and Dmax.
SP3.3 Materials
Materials shall be in accordance with CDOT Standard Specification Item 506. Stone Riprap shall be
utilized, and sizing shall conform with CDOT riprap gradation specified in Table 1 listed below for
reference. The stone shall be suitable in all respects for the purpose intended. Stone sources shall be
selected well in advance of the time the stone will be required and shall be pre-approved by the
Engineer. Stone used for riprap shall be hard, durable, and angular in shape and consist of clean field
stone or rough unhewn quarry stone as nearly uniform in section as practicable. The stones shall be
dense, resistant to weathering and water action, and free of overburden, spoils, shale, and organic
material. Shale, chalk, and limestone with shale or chalk seams shall not be acceptable. Rounded
stone (river stone) shall not be acceptable. Filter fabric shall not be used.
Table 1

SP3.4 Construction Methods
SP3
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Item No. SP3
The mass of stone riprap shall be placed as to be in conformance with the required gradation mixtures,
to the lines, grades and layers thickness that is shown on the drawings.
Stone riprap shall be machine placed and distributed such that there will be no large accumulations of
either larger or smaller sizes. Placing stone riprap by dumping into chutes or similar methods shall not
be permitted. The stones shall be placed in a single layer with close joints. The stone riprap layer
thickness shall be no less than 2.0 times the D50. Open joints shall be filled with spalls. Stones shall
be arranged to present a uniform finished top surface such that the variation between tops of adjacent
stones shall not exceed 3 inches (75 mm). Stones that project more than the allowable amount in the
finished work shall be replaced, embedded deeper or chipped. Excavated riverbed material may be
placed on top of finished stone riprap to fill voids. Filter fabric is not required.
Material Reference:
18 Inch Riprap – Scour protection at drop structure
SP3.5 Measurement

Ungrouted Riprap (18”) will be measured by cubic yards (CYS) accepted and measured complete in
place.
SP3.6 Payment
The work performed and material furnished as prescribed by this item, measured as provided under
"Measurement" will be paid for at the unit bid price for " Ungrouted Riprap (18”)". The unit bid
price shall include full compensation for furnishing and installing riprap including labor, tools,
equipment and incidentals necessary to complete the work such as Miscellaneous Earthwork as
necessary to construct the project including temporary access ramps, haul roads, sumps, site
preparation for stone, etc. and the placement of excavated riverbed material on top of finished stone
riprap to fill voids.
-End of Specification-
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Item No. SP4

SP4 Stone Subgrade (6”)
SP4.1 Description
This item shall govern the furnishing and installing 6” stone as subgrade for concrete and stone river
structures. This work includes all labor, materials, and equipment required to place stone subgrade as
shown on the plans or directed by the Engineer or designated representative.
SP4.2 Submittals
Contractor shall provide submittal that includes the type, size, gradation, physical properties and
source of stone subgrade material; test data for specific gravity, absorption, soundness; and field
verification of the stone subgrade gradation including a size distribution plot and a list of the measured
D8, D50, D90, and Dmax.
SP4.3 Materials
Materials shall be in accordance with CDOT Standard Specification Item 506. Stone Riprap shall be
utilized, and sizing shall conform with CDOT riprap gradation specified in Table 1 listed below for
reference. The stone shall be suitable in all respects for the purpose intended. Stone sources shall be
selected well in advance of the time the stone will be required and shall be pre-approved by the
Engineer. Stone used for riprap shall be hard, durable, and angular in shape and consist of clean field
stone or rough unhewn quarry stone as nearly uniform in section as practicable. The stones shall be
dense, resistant to weathering and water action, and free of overburden, spoils, shale, and organic
material. Shale, chalk, and limestone with shale or chalk seams shall not be acceptable. Rounded
stone (river stone) shall not be acceptable. Filter fabric shall not be used.
Table 1

SP4.4 Construction Methods
The mass of stone riprap shall be placed as to be in conformance with the required gradation mixtures,
to the lines, grades and layers thickness that is shown on the drawings.
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Stone riprap shall be machine placed and distributed such that there will be no large accumulations of
either larger or smaller sizes. Placing stone riprap by dumping into chutes or similar methods shall not
be permitted. The stones shall be placed in a single layer with close joints. The stone riprap layer
thickness shall be no less than 2.0 times the D50. Open joints shall be filled with spalls. Stones shall
be arranged to present a uniform finished top surface such that the variation between tops of adjacent
stones shall not exceed 3 inches (75 mm). Stones that project more than the allowable amount in the
finished work shall be replaced, embedded deeper or chipped. Excavated riverbed material may be
placed on top of finished stone riprap to fill voids. Filter fabric is not required.
SP4.5 Measurement

Stone Subgrade will be measured by cubic yards (CYS) accepted and measured complete in place.
SP4.6 Payment
The work performed and material furnished as prescribed by this item, measured as provided under
"Measurement" will be paid for at the unit bid price for “Stone Subgrade (6”)”. The unit bid price shall
include full compensation for furnishing and installing stone subgrade including labor, tools,
equipment and incidentals necessary to complete the work.
-End of Specification-

SP4

5/3/2022

Page 2

Stone Subgrade (6”)

Item No. SP5

SP5 Grouted Stone Boulders
SP5.1 Description
This item shall govern the furnishing and placement of stone and grout for stone river structures,
terracing, wings, etc. This work includes all labor, materials, and equipment required to construct stone
river structures, terracing, wings, current deflectors, bank toe, etc. as shown on the plans. This item
also includes Miscellaneous Earthwork as necessary to construct the project including temporary
access ramps, haul roads, sumps, site preparation for stone, excavation, fill, etc.
SP5.2 Submittals
A. Quarried Stone: The contractor shall provide a physical sample to the owner’s representative for
review and approval prior to mobilization. The contractor shall also supply contact information from
the supplier from which the sample was obtained. The Engineer retains right of refusal for any rock
brought to the site which is not suitable and does not meet the above criteria and/or shows
excessive weathering, cracking or deformation.
B. Grout: Contractor shall provide submittal that includes the identification of grout mixture including
aggregate types, gradations and physical characteristics for the Portland cement concrete mix,
water-cement ratio, type and amount of air-entrainment and admixtures, amount of fly ash, GGBFS
content, minimum slump, maximum slump, and grout strength.
SP5.3 Materials
A. Quarried Stone: Individual stone boulders shall be dense, sound and free from cracks, seams and
other defects conducive to accelerated weathering. At a minimum exposed rock should have at
least one flat surface and may require two or more adjacent flat surfaces in terraced areas. Flat
stone surfaces should be the primary exposed surface. Natural irregularities or irregularities from
rock production will be acceptable. Boulders with rounded edges are also acceptable. Stone shall
have minimal to no vesicles or sharp protrusions that could create a safety hazard. Rock shall be
of generally consistent color. Quarried Stone shall have the following minimum dimensions:
• Thickness: 24”
• Width: 36”
• Length: 36”
The rock shall have the following properties:
• Bulk specific gravity (saturated surface-dry basis) not less than 2.5.
• Absorption not more than 2% by weight.
The bulk specific gravity and absorption shall be determined by ASTM method C-127.
Rock may be accepted if similar rock from the same source has been demonstrated to be sound
after five years or more of service under conditions of weather, wetting and drying, and erosive
forces similar to those anticipated. Alternatively, native or imported stone, already at the site and
meeting the standards outlined above, may be used.
Quarried stone for placement at Buena Vista Pocket Wave shall be natural, uncut and of similar
type to the existing stones that currently exist on-site.
B. Grout: The mixture will use portland cement: type I/type II and shall conform to the requirements
of ASTM specification C150.
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1. Fly ash: Class for C and shall conform to the requirements of ASTM C618. Ground
granulated blast furnace slag (GGBFS): shall conform to the requirements of ASTM
C989.
2. Coarse aggregate: normal-weight aggregate that shall conform to the requirements of
ASTM C33. Maximum aggregate size: 1-inch diameter. Coarse aggregate may be
reduced to 3/8-inch diameter peastone to promote pumpability, provided the required
compressive strength can be achieved.
3. Fine aggregate: normal-weight aggregate that shall conform to the requirements of
ASTM C33. Fine aggregate shall be non-reactive to alkalinity from the cement-based
grout.
4. Water: shall be potable and conform to the requirements of ASTM C94.
5. Air-entrainment: shall conform to the requirements of ASTM C260.
6. Admixtures: shall be used for adjusting flow and workability, as required, and could
consist of water-reducers, retarders, plasticizers, superplasticizers, or nonchloride
accelerators. All admixtures shall conform to the requirements of ASTM C494 and
ASTM C1017 as applicable
Grout mix: Design mixture for grout shall be proportioned on the basis of laboratory trial mixture
or field test data in accordance with ACI 301.
1.
2.
3.
4.
5.
6.
7.
8.

Maximum fly ash content: 25 percent.
Maximum GGBFS content: 25 percent.
Grout shall have a minimum compressive strength of 4,000 psi at 28 days.
Maximum water-cement ratio: 0.55.
Minimum cement content: 517 pounds per cubic yard.
Minimum slump: 5 inches.
Maximum slump: 9 inches.
Entrained air-content: 3 to 5 percent.

SP5.4 Construction Methods
A. Subgrade for Grouted Stone Boulders shall conform to SP4 Stone Subgrade.
B. Stone Placement: Stone shall be placed as shown on the drawings without any gaps, so that each
boulder touches the next one. Each stone shall be placed to the final position by suitable
equipment for handling material and, if necessary; the stone shall be picked up and repositioned.
It should be anticipated that re-handling of individual stones, after initial placement will be required
to achieve required slopes, grades, elevations and position. All placed stones shall be placed on
suitable subgrade as shown on the plans or as approved by the Engineer. All placed stones shall
be keyed vertically a minimum of 6” to the adjacent stone or as shown on the plans. The Engineer
shall observe and approve contractor's method for stone placement in a representative area for
each project component. Engineer will reject placed boulders that do not conform to this section.
No rock placement shall occur in channel until appropriate water control measures are in place.
C. Grout Mixing and Placement: Grout shall not be placed until the stonework has been inspected
and approved by the designer for the placement of grout.
Measure, batch, mix, and deliver grout according to ASTM C94. Use admixtures according to the
manufacturers' written instructions.
1. The contractor may submit mix adjustments to the designer for their review and
approval when circumstances such as changed project conditions, unfavorable weather,
or unfavorable results occur. Include necessary supporting documents (laboratory and/or
SP5
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field test data) with any mix adjustment requests. Mix adjustments, if acceptable to the
designer, shall be performed at no additional expense to the owner.
2. The mixer, when operating at capacity, shall be capable of combining the ingredients
of the grout mix into a thoroughly mixed and uniform mass, and of discharging the mix with
a satisfactory degree of uniformity. The mixer shall be operated within the limits of the
manufacturer's guaranteed capacity and speed of rotation.
3. If required to promote pump-ability, up to 20 gallons of potable water per full (10cy)
load (or proportioned accordingly) may be added (and thoroughly mixed) onsite. Adding
water to the mix on-site (if required) must occur within 60 minutes of the time of batching.
All requirements for the grout mix, as stated in this specification, apply regardless of
whether or not water is added on-site.
4. The time interval between grout batching and placement shall be 90 minutes. Or, this
requirement may be waived if, after 90 minutes, the grout can still be placed without adding
water (to reduce slump) to the batch. Field packs of water reducing admixtures may be
added to the batch to increase slump/workability. Maximum time interval, regardless of
slump, shall be 180 minutes. For air temperature greater than 80 degrees, maximum time
interval shall be reduced to 120 minutes. For air temperature greater than 90 degrees,
maximum time interval shall be reduced to 90 minutes.
5. In any case, grout shall be conveyed from the mixer to the final placement as rapidly
as practicable by methods that will prevent segregation of the aggregates and/or loss of
cementitious materials.
6. Grout mix shall not be allowed to free fall more than five (5) feet unless suitable
equipment is used to prevent segregation.
7. The grout mix shall not be placed until the area has been inspected and approved by
the designer for the placement of grout.
8. Grout mix shall not be placed when the daily average temperature is less than 40 F
unless facilities are provided to ensure that the temperature of the materials is maintained
at a minimum temperature of 50 F and not more than 90 F during placement and the curing
period.
9. Grout mix shall not be placed on frozen surfaces. At a minimum, grout mix shall not
be allowed to freeze for the initial 24 hours after placement.
10. For hot weather placement, comply with ACI 305.1 (specification for hot weather
concreting).
11. Follow designer specifications for subgrade preparation, grout placement and
finishing, curing, and clean-up. Specifically, fill voids along upstream and downstream toe
with grout. All rock to be clean and swept after grouting.
12. The contractor is required to finish all grout within the instream structures and terracing
using the following technique: 1) following initial placement of grout, a trowel will be used
to remove all spilled, splattered, and dumped material from rock faces and exposed
surfaces. 2) once the material has been removed by a trowel, all surfaces are to be trowel
finished and smoothed. 3) following trowel work, wet brooms and brushes are to be used
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in combination with buckets of water to clean all exposed surfaces and transitions from
rock to grout with the intention of making the grout blend with the environment.
13. After completion of any grout placement, no individuals or equipment shall be
permitted on the grouted surface for a period of twenty-four (24) hours. The grouted
surface shall be protected from injurious action by the sun, rain, flowing water, mechanical
injury, or other potential damaging activity.
14. Grout shall be pumped into voids and vibrated as directed by the engineer or owner.
15. All exposed visible grout shall be smoothed with trowel or brushed finish, even in void
spaces.
16. At completion of grout placement all rock should be cleaned of grout and grout residue.
Small brushes have been proven to be the most effective technique for removing concrete
grout residue.
17. Grout shall not be placed unless appropriate water control measures are in place.
18. The contractor shall notify the owner's representative a minimum of 48 hours prior to
the placement of concrete or grout. The owner's representative must approve the form
work and reinforcement prior to placement of concrete or grout.
Inspecting and testing fresh grout: The grout material shall be checked and tested throughout the
grouting operation by the owner at the owner’s expense. Sampling of fresh grout shall be
conducted in conformance with ASTM C172. Field testing will be determined by methods
prescribed in ASTM C138. At a minimum, field testing shall include slump, air content, unit weight,
temperature, and compressive strength cylinders (1 7d, 2 28d, and 1 hold cylinder). A minimum
of one set of test cylinders shall be cast for every 50 cubic yards of grout placed.
The owner or owner’s representative shall have free access to all parts of the contractor's plant
and equipment utilized for mixing and placing grout during the period of the contract. Proper
facilities shall be provided for the owner’s representative to sample materials and view processes
implemented in the mixing and placing of grout as well as for securing grout test samples. All tests
and inspections shall be so conducted as a minimum of interference to the contractor's operation
occurs.
For ready-mixed grout, the contractor shall furnish to the engineer a statement of delivery ticket
for each batch delivered to the site. The ticket shall provide as a minimum: weights in pounds of
cement, aggregates (fine and coarse), water; weight in ounces of air-entraining agent; time of
loading; and, the revolution counter reading at the time batching was started.
SP5.5 Measurement

Grouted Stone Boulders will be measured by cubic yards (CYS) accepted and measured complete
in place.
SP5.6 Payment
The work performed and material furnished as prescribed by this item, measured as provided under
"Measurement" will be paid for at the unit bid price for " Grouted Stone Boulders”. The unit bid
price shall include full compensation for furnishing and installing Grouted Stone Boulders including
all labor, materials, and equipment required to construct stone river structures, terracing, wings,
current deflectors, bank toe, etc. as shown on the plans. This item also includes Miscellaneous
SP5
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Earthwork as necessary to construct the project including temporary access ramps, haul roads,
sumps, site preparation for stone, excavation, fill, etc.
-End of Specification-
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Item No. SP10

SP10 Reinforced Concrete Slab
SP10.1 Description
This item shall govern the placement of non-vertical reinforced concrete.
SP10.2 Submittals
Concrete testing shall be performed in accordance with CDOT Standard Specifications Section 601.05
Proportioning.
SP10.3 Materials and Construction
Subgrade
Subgrade for Reinforced Concrete Slab shall conform to SP4 Stone Subgrade.
Concrete Formwork
A. Forms: Exterior grade Standard Douglas Fir (or equal plywood), minimum three ply, one
smooth side sufficiently thick to sustain loads, or steel forms.
B. Construct forms in accordance with ACI 347. Build forms to shapes, lines and dimensions of
detailed members of concrete construction. Set to line and grade, brace and secure to
withstand placing of concrete and maintain their shape and position.
Concrete Reinforcement
A. Steel Reinforcement: Conforming to ASTM A615, Grade 60, clean and free of rust, dirt, grease
or oils.
B. Comply with Concrete Reinforcing Steel Institute’s recommended practice for “Placing
Reinforcing Bars” for placing and supporting reinforcement.
Concrete materials
A. Portland Cement: ASTM C150, Type I or II. Type III cement may be used for cold weather
placement.
B. Normal Weight Aggregates: ASTM C33 and as herein specified. Aggregate shall comply with
gradation No. 2 as shown in ACI 506R Table 2.1. If CONTRACTOR can show satisfactory
performance of an alternate grading under similar conditions of use, the ENGINEER may
waive the requirement for gradation No. 2.
Combined gradation of coarse and fine aggregate as follows:
Sieve Size
U.S. Standard
Square Mesh
3/8 in
No. 4
No. 8
No. 16
No. 30
No. 50
No. 100

Percent by Weight
Passing Individual Sieves
90-100
70-85
50-70
35-55
20-35
8-20
2-10

Accessories
SP10
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A. Water: Fresh, clean, potable, and free of deletious acids, mixing, and curing water
B. Admixtures: Use only accepted admixtures meeting the following requirements:
a. Chemical Admixtures: ASTM C494
b. Water reducing, retarding or accelerating admixtures shall conform to ASTMC.
c. Air-entraining Admixtures: ASTM C1141. Air entraining prior to shooting shall be 7%
with a +/- 1-1/2% tolerance.
d. The use of Calcium Chloride shall not be permitted. Non-chloride accelerators may be
used. The CONTRACTOR shall submit details of proposed admixtures with the
concrete mix design.
Proportioning and Design of Concrete Mixes
A. Mix: Prepare design mix to achieve an in-place 28 day compressive strength of 4,000 pounds
per square inch and an air content of 4% at 28 days. Maximum aggregate size shall not exceed
3/8 inch. Unit weight of in-place shotcrete shall be 494 pounds per cubic yard.
B. Slump shall be the minimum to produce workable mix.
Concrete placement
A. The contractor shall notify the owner's representative or engineer a minimum of 48 hours prior
to the placement of concrete. The owner's representative or engineer must approve the form
work and reinforcement prior to placement of concrete.
B. Control thickness, method of support, and/or water content of concrete to preclude sagging or
sloughing off.
C. Protect installed concrete as necessary. Repair areas damaged by construction using
authorized repair materials and methods.
Concrete Finish
A. Finish-General: Smooth form finish shall consist of a smooth, hard, uniform texture with a
minimum of seams. Trowel finish. Do not float.
Concrete Curing
A. Curing Compound: ASTM C 309, non-staining, all resin type, white-pigmented. Acceptable
Product: Burke Spartan-Cote Cure or Evercrete Deep Penetrating Sealer (DPS). Curing
Compound Application Rate: 350 sq. ft./U.S. Gallon (12.5m sq./L)
B. Curing
a. Protect concrete surfaces against rapid drying. Keep sealed with cure agent for
necessary amount of time to reach concrete strength and inhibit moisture loss after
placing per manufacturer's recommendation.
b. Apply to exposed surface of concrete as soon as manufacturer recommends with an
airless sprayer. Apply to sides of concrete paving upon removal of form boards.
c. Uniformly apply 2 coats and apply the second coat at right angle to first coat. Apply
compound to form a continuous, uniform, coherent film that will not check, crack, or
peel.
d. Do not apply to concrete that is still bleeding, or has visible water sheen on the surface.
e. Immediately re-coat damaged areas of curing compound. Protect surface from water,
adjacent shotcrete work and debris.
C. Cleanup: CONTRACTOR to remove all cure agent from concrete surface with power washing
equipment and soft brush not causing abrasion to finish work surface. No Cure Agent shall be
present on any surfaces upon completion.
SP10
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Reinforced Concrete Slab

Item No. SP10
Cold weather placement
A. Cold-weather concreting is defined as a period when for more than three successive days the
average daily air temperature drops below 40 degrees Fahrenheit and stays below 50 degrees
Fahrenheit for more than one-half of any 24 hour period.
B. Contractor must follow recommendations set in the American Concrete Institute Committee
306.
C. Concrete temperatures must be maintained at 50 degrees Fahrenheit for at least two days if
using high-early-strength or approved accelerated concrete. Depending on the adequacy of
thermal protection provided, this protection period may need to be extended.
D. Concreting not recommended for temperatures below 20 deg f. Methods of protection
acceptable for temperatures 20 deg to 40 deg f:
a. Insulated blankets – double R-5.1 blankets
b. Insulation forms – insulation value equal to the blanket requirements.
E. Use warm water and heat aggretates to get concrete temperature high.
F. Methods to accelerate strength gain can include:
c. Use of Type III (ASTM C 150) cement
d. Additional Portland cement, 100 – 200 lb/cy
e. Use of Type C & E (ASTM C 494) chemical admixtures
G. Surfaces in contact with the concrete should be above freezing and free from snow, ice, and
frost prior to placement. Cover the subgrade with insulated blankets a few days prior to
concrete placement
SP10.4 Measurement
Reinforced Concrete Slab will be measured by cubic yards (CY) accepted and measured complete in
place.
SP10.5 Payment
The work performed and material furnished as prescribed by this item, measured as provided under
"Measurement" will be paid for at the unit bid price for "Reinforced Concrete Slab”. The unit bid price
shall include full compensation for furnishing and installing structural concrete structures and stone
bedding including labor, tools, equipment and incidentals necessary to complete the work.
-End of Specification-
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Reinforced Concrete Slab

Item No. SP11

SP11 Reinforced Concrete Walls
SP11.1 Description
This item shall govern the concrete placement for reinforced vertical concrete walls.
SP11.2 Submittals
Concrete testing shall be performed in accordance with CDOT Standard Specifications Section 601.05
Proportioning.
SP11.3 Materials and Construction
Subgrade
Subgrade for Reinforced Concrete Walls shall conform to SP4 Stone Subgrade.
Concrete Formwork
A. Forms: Exterior grade Standard Douglas Fir (or equal plywood), minimum three ply, one
smooth side sufficiently thick to sustain loads, or steel forms.
B. Construct forms in accordance with ACI 347. Build forms to shapes, lines and dimensions of
detailed members of concrete construction. Set to line and grade, brace and secure to
withstand placing of concrete and maintain their shape and position.
Concrete Reinforcement
A. Steel Reinforcement: Conforming to ASTM A615, Grade 60, clean and free of rust, dirt, grease
or oils.
B. Comply with Concrete Reinforcing Steel Institute’s recommended practice for “Placing
Reinforcing Bars” for placing and supporting reinforcement.
Concrete materials
A. Portland Cement: ASTM C150, Type I or II. Type III cement may be used for cold weather
placement.
B. Normal Weight Aggregates: ASTM C33 and as herein specified. Aggregate shall comply with
gradation No. 2 as shown in ACI 506R Table 2.1. If CONTRACTOR can show satisfactory
performance of an alternate grading under similar conditions of use, the ENGINEER may
waive the requirement for gradation No. 2.
Combined gradation of coarse and fine aggregate as follows:
Sieve Size
U.S. Standard
Square Mesh
3/8 in
No. 4
No. 8
No. 16
No. 30
No. 50
No. 100

Percent by Weight
Passing Individual Sieves
90-100
70-85
50-70
35-55
20-35
8-20
2-10

Accessories
SP11
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Reinforced Concrete Walls

Item No. SP11
A. Water: Fresh, clean, potable, and free of deletious acids, mixing, and curing water
B. Admixtures: Use only accepted admixtures meeting the following requirements:
a. Chemical Admixtures: ASTM C494
b. Water reducing, retarding or accelerating admixtures shall conform to ASTMC.
c. Air-entraining Admixtures: ASTM C1141. Air entraining prior to shooting shall be 7%
with a +/- 1-1/2% tolerance.
d. The use of Calcium Chloride shall not be permitted. Non-chloride accelerators may be
used. The CONTRACTOR shall submit details of proposed admixtures with the
concrete mix design.
Proportioning and Design of Concrete Mixes
A. Mix: Prepare design mix to achieve an in-place 28 day compressive strength of 4,000 pounds
per square inch and an air content of 4% at 28 days. Maximum aggregate size shall not exceed
3/8 inch. Unit weight of in-place shotcrete shall be 494 pounds per cubic yard.
B. Slump shall be the minimum to produce workable mix.
Concrete placement
A. The contractor shall notify the owner's representative or engineer a minimum of 48 hours prior
to the placement of concrete. The owner's representative or engineer must approve the form
work and reinforcement prior to placement of concrete.
B. Control thickness, method of support, and/or water content of concrete to preclude sagging or
sloughing off.
C. Protect installed concrete as necessary. Repair areas damaged by construction using
authorized repair materials and methods.
Concrete Finish
A. Finish-General: Smooth form finish shall consist of a smooth, hard, uniform texture with a
minimum of seams. Trowel finish. Do not float.
B. Exposed top 1-foot of edge walls to be trowel formed and finished as shown on the plans.
Concrete Curing
A. Curing Compound: ASTM C 309, non-staining, all resin type, white-pigmented. Acceptable
Product: Burke Spartan-Cote Cure or Evercrete Deep Penetrating Sealer (DPS). Curing
Compound Application Rate: 350 sq. ft./U.S. Gallon (12.5m sq./L)
B. Curing
a. Protect concrete surfaces against rapid drying. Keep sealed with cure agent for
necessary amount of time to reach concrete strength and inhibit moisture loss after
placing per manufacturer's recommendation.
b. Apply to exposed surface of concrete as soon as manufacturer recommends with an
airless sprayer. Apply to sides of concrete paving upon removal of form boards.
c. Uniformly apply 2 coats and apply the second coat at right angle to first coat. Apply
compound to form a continuous, uniform, coherent film that will not check, crack, or
peel.
d. Do not apply to concrete that is still bleeding, or has visible water sheen on the surface.
e. Immediately re-coat damaged areas of curing compound. Protect surface from water,
adjacent shotcrete work and debris.
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Reinforced Concrete Walls

Item No. SP11
C. Cleanup: CONTRACTOR to remove all cure agent from concrete surface with power washing
equipment and soft brush not causing abrasion to finish work surface. No Cure Agent shall be
present on any surfaces upon completion.
Cold weather placement
A. Cold-weather concreting is defined as a period when for more than three successive days the
average daily air temperature drops below 40 degrees Fahrenheit and stays below 50 degrees
Fahrenheit for more than one-half of any 24 hour period.
B. Contractor must follow recommendations set in the American Concrete Institute Committee
306.
C. Concrete temperatures must be maintained at 50 degrees Fahrenheit for at least two days if
using high-early-strength or approved accelerated concrete. Depending on the adequacy of
thermal protection provided, this protection period may need to be extended.
D. Concreting not recommended for temperatures below 20 deg f. Methods of protection
acceptable for temperatures 20 deg to 40 deg f:
a. Insulated blankets – double R-5.1 blankets
b. Insulation forms – insulation value equal to the blanket requirements.
E. Use warm water and heat aggretates to get concrete temperature high.
F. Methods to accelerate strength gain can include:
c. Use of Type III (ASTM C 150) cement
d. Additional Portland cement, 100 – 200 lb/cy
e. Use of Type C & E (ASTM C 494) chemical admixtures
G. Surfaces in contact with the concrete should be above freezing and free from snow, ice, and
frost prior to placement. Cover the subgrade with insulated blankets a few days prior to
concrete placement
SP11.4 Measurement
Reinforced Concrete Walls will be measured by cubic yards (CY) accepted and measured complete
in place.
SP11.5 Payment
The work performed and material furnished as prescribed by this item, measured as provided under
"Measurement" will be paid for at the unit bid price for "Reinforced Concrete Walls”. The unit bid price
shall include full compensation for furnishing and installing structural concrete structures and stone
bedding including labor, tools, equipment, and incidentals necessary to complete the work.
-End of Specification-
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Reinforced Concrete Walls

Item No. SP12

Tailout Mattress
SP12.1 Description
This item shall govern the tailout mattress. This work includes all labor and equipment required to
rework existing riverbed material to match elevations as shown on the plans or directed by the
Engineer or designated representative. This item also includes miscellaneous earthwork as necessary
to construct the tailout mattress including temporary access ramps, haul roads, sumps, etc.
SP12.2 Submittals
Contractor shall provide submittal that includes the plan for accessing the tailout mattress location in
the wet after the proposed feature has been constructed.
SP12.3 Materials
Existing instream materials at the location of the tailout mattress shall be used. Smaller material shall
be removed and larger material re-worked and compacted.
SP12.4 Construction Methods
Tailout mattress work to be done following the completion of the proposed structure. The work is to be
done in the wet after all cofferdams have been removed from the river. The tailout mattress work
should be completed under direction of the Engineer or qualified representative. The Contractor should
anticipate removal of small material and re-working of the large material that exists at the mattress
location. Tailout mattress material shall be re-worked by machine and distributed such that there are
no large accumulations of smaller sizes. Material shall be consolidated by the bucket of the excavator
or other means that will cause interlocking of the material.
SP12.5 Measurement

Tailout Mattress will be measured by Lump Sum (LS) accepted and measured complete in place.
SP12.6 Payment
The work performed and material furnished as prescribed by this item, measured as provided under
"Measurement" will be paid for at the unit bid price for "Tailout Mattress". The unit bid price shall
include full compensation for construction including labor, tools, equipment and incidentals
necessary to complete the work such as Miscellaneous Earthwork as necessary to construct the
project including temporary access ramps, haul roads, sumps, site preparation, etc.
-End of Specification-

SP12

5/3/2022

Page 1

Tailout Mattress

Item No. SP13

Miscellaneous Equipment Hours
SP13.1 Description
This item shall govern the furnishing of equipment time explicitly approved by the Engineer for
miscellaneous extra work.
Extra work in addition to, or substantial change of, work associated with other bid items may be
required as site conditions dictate or as determined by the Engineer. Equipment time may be
requested for extra excavating, channel shaping, bank work, stone placement, stone removal,
structure adjustment, or any other work explicitly approved by the Engineer.
SP13.2 Construction Methods
Equipment and operator must be suited for the task, large stone placement will require a larger
hydraulic excavator with a thumb.
SP13.3 Measurement

Miscellaneous Equipment Hours will be measured by hours (HR) as approved by the Engineer.
SP13.4 Payment
The work performed and material furnished as prescribed by this item, measured as provided under
"Measurement" will be paid for at the unit bid price for "Miscellaneous Equipment Hours". The unit
bid price shall include full compensation for furnishing of equipment time explicitly approved by the
Engineer for miscellaneous extra work as described in the description.
-End of Specification-
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Miscellaneous Equipment Hours

Item No. SP17

SP 17 Fish Passage Boulders
SP17.1 Description
This item shall govern the work consisting of the furnishing and placement of stone for fishways
integral to stone river structure wings. This work includes all labor, materials, and equipment required
to construct fishway structures as shown on the Drawings.
Fishway boulders shall be placed as shown on the Drawings with alternating protrusions to create
velocity refuges. The fishway shall blend with the wing of the stone river structure and have a
curvilinear and natural appearing geometry. The invert of the fishway shall be surfaced with riprap
placed in accordance with the drawings. Stone selected from the riprap that is suitable for placement
as velocity refuge boulders may be used as approved by the Engineer.
SP17.2 Construction Methods
Each stone shall be placed to the final position by suitable equipment for handling material and, if
necessary; the stone shall be picked up and repositioned. It should be anticipated that re-handling of
individual stones, after initial placement will be required to achieve required slopes, grades, elevations
and position. All placed stones shall be placed on suitable subgrade as shown on the Drawings or as
approved by the Engineer.
SP17.3 Measurement
Measurement and Payment: Measurement and payment for FISHWAY BOULDER PLACEMENT shall
be CUBIC YARDS (CY) of fishway boulders accepted and measured complete in place.
SP17.4 Payment
The work performed and material furnished as prescribed by this item, measured as provided under
"Measurement" will be paid for at the unit bid price for " FISHWAY BOULDER PLACEMENT”. The
unit bid price shall include full compensation for furnishing and installing fishway boulders including
labor, tools, equipment and incidentals necessary to complete the work.

-End of Specification-
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Fish Passage Boulders

