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ESTIMATE OF QUANTITIES

A ITEM QUANTITY UNIT
009E0010 | Mobilization Lump Sum LS
110E1010 | Remove Asphalt Concrete Pavement 521.3 SqYd
110E1690 |Remove Sediment 2.0 CuYd
120E0600 | Contractor Furnished Borrow Excavation 40 CuYd
230E0020 | Contractor Furnished Topsoil 80 Cuyd
250E0020 | Incidental Work, Grading Lump Sum LS
260E1010 |Base Course 564.5 Ton
320E1200 |Asphalt Concrete Composite 141.8 Ton
421E0100 | Pipe Culvert Undercut 44 CuYd
450E0142 | 24" RCP Class 2, Furnish 88 Ft
450E0150 | 24" RCP, Install 88 Ft
450E0162 | 30" RCP Class 2, Furnish 88 Ft
450E0170 | 30" RCP, Install 88 Ft
450E2200 |24" RCP Sloped End, Furnish 2 Each
450E2201 | 24" RCP Sloped End, Install 2 Each
450E2204 | 30" RCP Sloped End, Furnish 2 Each
450E2205 | 30" RCP Sloped End, Install 2 Each
600E0200 | Type Il Field Laboratory 1 Each
634E0010 |Flagging 168.0 Hour
634E0110 | Traffic Control Signs 443.4 SqFt
634E0120 | Traffic Control, Miscellaneous Lump Sum LS
734E0010 | Erosion Control Lump Sum LS
734E0154 | 12" Diameter Erosion Control Wattle 200 Ft
734E0630 | Floating Silt Curtain 400 Ft
831E1010 | Geogrid Reinforcement 530 SqYd

SPECIFICATIONS

Standard Specifications for Roads and Bridges, 2015 Edition and Required
Provisions, Supplemental Specifications, and Special Provisions as included

in the Proposal.

ENVIRONMENTAL COMMITMENTS

The SDDOT is committed to protecting the environment and uses
Environmental Commitments as a communication tool for the Engineer and
Contractor to ensure that attention is given to avoid, minimize, and/or
mitigate an environmental impact. Environmental commitments to various
agencies and the public have been made to secure approval of this project.
An agency with permitting authority can delay a project if identified
environmental impacts have not been adequately addressed. Unless
otherwise designated, the Contractor's primary contact regarding matters
associated with these commitments will be the Project Engineer. During
construction, the Project Engineer will verify that the Contractor has met
Environmental Commitment  requirements. These  environmental
commitments are not subject to change without prior written approval from
the SDDOT Environmental Office.

Additional guidance on SDDOT’s Environmental Commitments can be
accessed through the Environmental Procedures Manual found at:
<https://dot.sd.gov/media/documents/EnvironmentalProceduresManual.pdf >

For questions regarding change orders in the field that may have an effect
on an Environmental Commitment, the Project Engineer will contact the
Environmental Engineer at 605-773-3180 or 605-773-4336 to determine
whether an environmental analysis and/or resource agency coordination is
necessary.

Once construction is complete, the Project Engineer will review all
environmental commitments for the project and document their completion.

COMMITMENT C: WATER SOURCE

The Contractor will not withdraw water with equipment previously used
outside the State of South Dakota or previously used in aquatic invasive
species (AIS) positive waters within South Dakota without prior approval
from the SDDOT Environmental Office. To prevent and control the
introduction and spread of invasive species into the project vicinity, all
equipment will be power washed with hot water (=140 °F) and completely
dried for a minimum of 7 days prior to subsequent use. South Dakota
administrative rule 41:10:04:02 forbids the possession and transport of AlS;
therefore, all attached dirt, mud, debris and vegetation must be removed and
all compartments and tanks capable of holding standing water must be
drained. This includes, but is not limited to, all equipment, pumps, lines,
hoses and holding tanks.

The Contractor will not withdraw water directly from streams of the James,
Big Sioux, and Vermillion watersheds without prior approval from the
SDDOT Environmental Office.

Action Taken/Required:

The Contractor will obtain the necessary permits from the regulatory
agencies such as the South Dakota Department of Agriculture and Natural
Resources (DANR) and the United States Army Corps of Engineers
(USACE) prior to water extraction activities.

Additional information and mapping of water sources impacted by Aquatic
Invasive Species in South Dakota can be accessed at:
< https://sdleastwanted.sd.gov/maps/default.aspx>

< South Dakota Administrative Rule 41:10:04 Aquatic Invasive Species:
https://sdlegislature.gov/rules/DisplayRule.aspx?Rule=41:10:04 >

COMMITMENT E: STORM WATER

Construction activities constitute less than 1 acre of disturbance.

Action Taken/Required:

At a minimum and regardless of project size, appropriate erosion and
sediment control measures must be installed to control the discharge of
pollutants from the construction site.
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COMMITMENT H: WASTE DISPOSAL SITE

The Contractor will furnish a site(s) for the disposal of construction and/or
demolition debris generated by this project.

Action Taken/Required:

Construction and/or demolition debris may not be disposed of within the
Public ROW.

The waste disposal site(s) will be managed and reclaimed in accordance
with the following from the General Permit for Construction/Demolition
Debris Disposal Under the South Dakota Waste Management Program
issued by the Department of Agriculture and Natural Resources.

The waste disposal site(s) will not be located in a wetland, within 200 feet of
surface water, or in an area that adversely affects wildlife, recreation,
aesthetic value of an area, or any threatened or endangered species, as
approved by the Environmental Office and the Project Engineer.

If the waste disposal site(s) is located such that it is within view of any ROW,
the following additional requirements will apply:

1. Construction and/or demolition debris consisting of concrete, asphalt
concrete, or other similar materials will be buried in a trench separate from
wood debris. The final cover over the construction and/or demolition debris
will consist of a minimum of 1 foot of soil capable of supporting vegetation.
Waste disposal sites provided outside of the Public ROW will be seeded in
accordance with Natural Resources Conservation Service
recommendations. The seeding recommendations may be obtained through
the appropriate County NRCS Office. The Contractor will control the access
to waste disposal sites not within the Public ROW with fences, gates, and
placement of a sign or signs at the entrance to the site stating, “No Dumping
Allowed”.

2. Concrete and asphalt concrete debris may be stockpiled within view
of the ROW for a period not to exceed the duration of the project. Prior to
project completion, the waste will be removed from view of the ROW or
buried, and the waste disposal site reclaimed as noted above.

The above requirements will not apply to waste disposal sites that are
covered by an individual solid waste permit as specified in SDCL 34A-6-58,
SDCL 34A-6-1.13, and ARSD 74:27:10:06.

Failure to comply with the requirements stated above may result in civil
penalties in accordance with South Dakota Solid Waste Law, SDCL 34A-6-
1.31.

All costs associated with furnishing waste disposal site(s), disposing of
waste, maintaining control of access (fence, gates, and signs), and
reclamation of the waste disposal site(s) will be incidental to the various
contract items.




COMMITMENT I: HISTORIC PRESERVATION OFFICE CLEARANCES

State Historic Preservation Office (SHPO or THPO) concurrence has not
been obtained for this project.

Action Taken/Required:

All earth disturbing activities require a cultural resource review prior to
scheduling the pre-construction meeting. This work includes but is not
limited to: Contractor furnished material sources, material processing sites,
stockpile sites, storage areas, plant sites, and waste areas.

The Contractor will arrange and pay for a record search and when
necessary, a cultural resource survey. The Contractor has the option to
contact the state Archaeological Research Center (ARC) at 605-394-1936 or
another qualified archaeologist, to obtain either a records search or a
cultural resources survey. A record search might be sufficient for review if
the site was previously surveyed; however, a cultural resources survey may
need to be conducted by a qualified archaeologist.

The Contractor will provide ARC with the following: a topographical map or
aerial view in which the site is clearly outlined, site dimensions, project
number, and PCN. If applicable, provide evidence that the site has been
previously disturbed by farming, mining, or construction activities with a
landowner statement that artifacts have not been found on the site.

The Contractor will submit the cultural resources survey report to SDDOT
Environmental Office, 700 East Broadway Avenue, Pierre, SD 57501-2586.
SDDOT will submit the information to the appropriate SHPO/THPO. Allow 30
Days from the date this information is submitted to the Environmental
Engineer for SHPO/THPO review.

In the event of an inadvertent discovery of human remains, funerary objects,
or if evidence of cultural resources is identified during project construction
activities, then such activities within 100 feet of the inadvertent discovery will
immediately cease and the Project Engineer will be immediately notified.
The Project Engineer will contact the SDDOT Environmental Office, who will
contact the appropriate SHPO/THPO within 48 hours of the discovery to
determine an appropriate course of action.

The Contractor is responsible for obtaining any additional permits and
clearances for Contractor furnished material sources, material processing
sites, stockpile sites, storage areas, plant sites, and waste areas that affect
wetlands, threatened and endangered species, or waterways. The
Contractor will not utilize a site known or suspected of having contaminated
soil or water. The Contractor will provide the required permits and
clearances to the Project Engineer at the preconstruction meeting.

COMMITMENT N: SECTION 404 PERMIT

The SDDOT has obtained a Section 404 Permit from the USACE for the
permanent actions associated with this project.

Action Taken/Required:

The Contractor will comply with all requirements contained in the Section
404 Permit.

The Contractor will also be responsible for obtaining a Section 404 Permit
for any dredge, excavation, or fill activities associated with material sources,
storage areas, waste sites, and Contractor work sites outside the plan work
limits that affect wetlands, floodplains, or waters of the United States.

SCOPE OF WORK

Work on this project involves removal of pipe culverts, placement of pipe
culverts, erosion control and pavement markings.

SEQUENCE OF OPERATIONS
1. Install Traffic Control
2. Complete Sediment Control
3. Complete Pipe Work
4. Complete Erosion Control

UTILITIES

The Contractor will be aware that the existing utilities shown in the plans
were surveyed prior to the design of this project and might have been
relocated or replaced by a new utility facility prior to construction of this
project, might be relocated or replaced by a new utility facility during the
construction of this project, or might not require adjustment and may remain
in its current location. The Contractor shall contact each utility owner and
confirm the status of all existing and new utility facilities. The utility contact
information is provided elsewhere in the plans or bidding documents.

If utilities are identified near the improvement area through the SD One Call
Process as required by South Dakota Codified Law 49-7A and Administrative
Rule Article 20:25, the Contractor shall contact the Project Engineer to
determine modifications that will be necessary to avoid utility impacts.

GENERAL TRAFFIC CONTROL

Existing guide, route, informational logo, regulatory, and warning signs will
be temporarily reset and maintained during construction. Removing,
relocating, covering, salvaging, and resetting of existing traffic control
devices, including delineation, will be the responsibility of the Contractor.
Cost for this work will be incidental to the contract unit prices for the various
items unless otherwise specified in the plans. Any delineators and signs
damaged or lost will be replaced by the Contractor at no cost to the State.

All temporary traffic control sign locations will be set in the field by the
Contractor and verified by the Engineer prior to installation.

All construction operations will be conducted in the general direction of traffic
movement.

If there is a discrepancy between the traffic control plans, standard plates,
and the MUTCD, whichever is more stringent will be used, as determined by
the Engineer.

Unless otherwise stated in these plans, work will not be allowed during hours
of darkness.
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Fixed location signing placed more than 4 calendar days prior to the start of
construction will be covered or laid down until the time of construction. The
covers must be approved by the Engineer prior to installation. The cost of
materials, labor, and equipment necessary to complete this work will be
incidental to other contract items. No separate payment will be made.

All fixed location signs, sign posts, and breakaway bases will be removed
within 7 calendar days following pavement marking.

All haul trucks will be equipped with an additional flashing amber light that is
visible from the backside of the haul truck. The costs for the flashing amber
lights will be incidental to the various related contract items.

At no time will a vertical drop-off of greater than 3 inches be left overnight
adjacent to the traveled way. The Contractor will utilize embankment
material to ensure a 3-inch vertical drop-off is not exceeded. The slope of
the embankment material will not be steeper than a 4:1 within 30 feet of the
traveled way.

TRAFFIC CONTROL FOR HALF WIDTH PIPE REPLACEMENT

Pipe replacement work will be performed one half of the roadway at a time.
One lane of traffic will be maintained with flaggers until the work is
completed. The intent would be to remove and replace one half of each pipe
in a single day, backfilling with Base Coarse each evening and opening the
roadway to two way traffic overnight. The site will require 24 hour flagging
until the pipe is backfilled up to the same elevation as the lane that is open
to traffic. Traffic will be maintained overnight with flaggers. The road may not
be opened to traffic prior to having backfill placed up to the same elevation
as the lane that is open to traffic.

The Contractor will need to place base course on the shoulder to widen the
roadway and accommodate traffic during half roadway installation. The lane
carrying traffic shall be maintained at a minimum of 12’ at all times. The cost
for widening and maintaining the roadway shall be incidental to the various
contract items. Traffic will be delineated through the site with traffic control
barrels to the satisfaction of the Engineer.

At no time will the Contractor leave an open excavation on SD Highway 25

unless the Contractor furnishes and places moveable concrete barriers at no
cost to the State.

TYPE Il FIELD LABORATORY

The lab will be equipped with an internet connection such as DSL, cable
modem, or other approved service. The internet connection shall be
provided with a multi-port wireless router. The internet connection shall be a
minimum speed of 512 Kb unless limited by job location and approved by
the DOT. Prior to installing the wireless router the Contractor shall submit
the wireless router’s technical data to the Area Office to check for
compatibility with the state’s computer equipment. The internet connection is
intended for state personnel usage only. The Contractor’s personnel are
prohibited from using the internet connection unless pre-approved by the
Project Engineer. These items shall be incidental to the contract unit price
per each for TYPE Il FIELD LABORATORY.




CONTRACTOR FURNISHED BORROW EXCAVATION

The Contractor will provide a suitable site for Contractor furnished borrow
excavation material. The Contractor is responsible for obtaining all required
permits and clearances for the borrow site. The borrow material will be
approved by the Engineer. The plans quantity for “Contractor Furnished
Borrow Excavation” as shown in the Estimate of Quantities will be the basis
of payment for this item.

Restoration of the Contractor furnished borrow excavation site will be the
responsibility of the Contractor.

MAINLINE CROSS PIPE REPLACEMENT

Pipe culverts will be installed in accordance with the following notes and as
shown on the Culvert Replacement Detail.

The Contractor will excavate existing pipes in a manor that allows for the
Engineer to determine the existing pipes flowline elevation. Flow line
elevations shown in the plans may need to be adjusted as unable to
determine flowline elevations at the time of the survey.

After the existing pipe has been removed, the new pipe culvert will be
undercut to a minimum depth of 1 foot. The depth of undercut is an estimate
and the actual depth necessary will be determined during construction. The
Engineer will determine how much undercut will be done in accordance with
Section 421 of the specifications but will not reduce the undercut to less than
1 foot in depth.

Select fill material for backfilling the undercut area will conform to the
gradation requirements of Base Course in Section 882. If groundwater is
encountered during construction, the select fill material for backfilling the
undercut area and Class B Bedding will conform to the gradation
requirements of Section 421.2 A. until backfill placement is above the
groundwater level. The Engineer will process a CCO to provide for
compensation to the Contractor for the added cost of the changed material.
All other requirements of Section 421 will apply.

Pipe culverts will be bedded in accordance with Section 450.3 F.2, Class B
Bedding with the following exceptions. The excavated area will extend 2 feet
from the outermost diameter on both sides of the pipe with the back of the
excavated area being sloped 3:1 upward to the top of the roadway surface.
Select fill material for Class B Bedding will conform to the gradation
requirements of Base Course in Section 882.

After the minimum testing requirements of M.S.T.R Section 4.1.F.3.a.1
(SDDOT Materials Manual) have been met, the minimum density testing
requirements will be one test per zone. Each zone from the top of the pipe to
the top of the subgrade will be 2 feet in depth. Moisture testing will remain as
per M.S.T.R.

The remainder of the pipe culvert excavation will be backfilled with soils
taken from the pipe removal excavation or other suitable material as
approved by the Engineer. The backfill will be benched into 3:1 excavation
slope. Compaction of the backfill material will be governed by the Specified
Density Method.

After the new pipe has been backfilled to the top of the subgrade, a 12”
depth of Base Course and 5" (2-2.5” lifts) depth of asphalt concrete
composite will be placed as a patch matching the existing asphalt concrete.

All costs to excavate and remove the existing pipe at each site, will be
incidental to the contract unit price per each for INCIDENTAL WORK,
GRADING.

All costs to remove and dispose of asphalt concrete pavement, including full
depth saw cutting of the asphalt concrete pavement, will be incidental to the
contract unit price per square yard to REMOVE ASPHALT CONCRETE
PAVEMENT.

All excavation necessary for Class B Bedding and the pipe installation will be
incidental to the contract unit price per foot for the corresponding pipe
installation contract items. The excavation of material for pipe culvert
undercut will be paid for at the contract unit price per cubic yard for PIPE
CULVERT UNDERCUT.

The select fill material used for backfilling the pipe culvert undercut and
Class B Bedding will be paid for at the contract unit price per ton for BASE
COURSE. The 3” layer of bedding material to form the cradle in the pipe
foundation will be incidental to the corresponding pipe installation contract
items. The cost for asphalt concrete composite installed over the pipe
replacement will be paid for at the contract unit price per ton for ASPHALT
CONCRETE COMPOSITE.

GEOGRID REINFORCEMENT

The base course portion of the surfacing section will be reinforced with
geogrid as shown on the respective Culvert Replacement Detail to minimize
differential settlement and subsequent distortion of the surfacing. After the
subgrade has been rebuilt to grade, 4 inches of base course will be placed
and compacted in preparation for geogrid placement. Place biaxial geogrid
followed by 8 inches of base course.

Geogrid Specification:

The geogrid will be a biaxial grid of single layer construction. Vibratory
welded, integrally formed, or woven and coated geogrids will be acceptable.
Grids with laser welded grid junctions will not be allowed. The geogrid will be
certified by the supplier to meet the following specification prior to
installation:

Property Test MARV

Wide Width Strip ASTM D6637 850 Ib/ft MD and XD
Tensile Strength  Method B

(Ultimate)

Approximately 530 square yards (138’ x 30’) of Geogrid will be required.
Geogrid will be paid for at the contract unit price per square yard. Payment
quantities will be based on area covered plus 15%. Overlaps are accounted
for by the additional 15%. Payment will be full compensation for furnishing
and installing the geogrid only. Granular backfill materials will be paid for
under a different bid item.

Geogrid Installation Procedure
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Place the geogrid on as level and smooth surface of surface as possible.
Any protrusions that might damage the geogrid will be removed prior to
placing the geogrid. No equipment will be allowed on the geogrid until the
granular material is in place. The geogrid should be kept as taut as possible
prior to backfilling.

The geogrid will be rolled out parallel to the centerline. The geogrid may be
cut and realigned to prevent the propagation of wrinkles as the geogrid is
unrolled. All seams in the geogrid will be overlapped at least 2 feet and
shingled as to prevent granular material being forced between the geogrid
layers. Damaged areas may be repaired by placing additional geogrid over
the damaged area. The geogrid patch will cover the damaged area plus 2
feet minimum in all directions as directed by the Engineer.

Granular material will be dumped at least 20 feet behind the leading edge of
the fill and pushed into place with a loader or dozer. Granular material will be
placed in 4-inch max. lifts and compacted as per the Specified Density
Method.

PIPE CULVERT UNDERCUT

Pipe culvert undercut may be required for this project. The Engineer will
determine which pipe will be undercut in accordance with Section 421 of the
Specifications.

If pipe culvert undercut is required, the table below contains the rate for one-
foot depth of pipe culvert undercut per foot of pipe length. When calculating
pipe culvert undercut, the length of pipe ends should be included in the
overall pipe length.

Storm sewer and approach pipes do not require undercutting unless
specified otherwise in these plans.

Pipe Round Pipe Arch Pipe
Diameter  Undercut Rate  Undercut Rate

for 1’ Depth for 1’ Depth
(In) (CuYd/Ft) (CuYd/Ft)
24 0.2407 0.2577
30 0.2623 0.2847

2' Pipe 2'
Diameter

Pipe Culvert Undercut B




TABLE OF PIPE CULVERT UNDERCUT

. Undercut Quantity
Station Depth(f)y  (Cu Yd)
134+00 1 23
154+00 1 21

TABLE OF MAINLINE CROSS PIPE, BACKFILL AND SURFACING
Distance From

Ciisr':e C'A(;?g::tl; Road Surfaceto  Centerline of
Station (Backfill)  Composite Pipe Flowline Pipe to_ _
(ton) (ton) measurgd at Removal Limit
Centerline (Feet) Ah & Bk
134+00 288.6 70.2 8 34
154+00 275.9 71.6 8.1 35
BASE COURSE

Base Course will be used during pipe replacement.

WATER FOR COMPACTION OF GRANULAR MATERIALS

Cost of water for compaction of the granular material shall be incidental to the
contract unit price for the various contract items. Six percent, plus or minus,
moisture will be required at the time of compaction unless otherwise directed by
the Engineer.

ASPHALT CONCRETE COMPOSITE

Asphalt Concrete Composite will be used as resurfacing for pipe
replacement sections. Quantities are based on 5” of Asphalt Concrete
Composite placed in 2 Lifts with 34’ top width and full length of each site
removal area.

CONTRACTOR FURNISHED TOPSOIL

It is anticipated that a larger volume of topsoil will be needed for the new
grade than can be salvaged from the existing grade. The Contractor will be
required to furnish and place 4 inches of topsoil on roadway inslopes and
areas as determined by the Engineer during construction.

Contractor furnished topsoil will be free from stones, coarse gravel, or similar
objects larger than 3/4 inch in diameter. Brush, stumps, roots, wood,
objectionable weeds, liter, or any other material which may be harmful to
plant growth will not be allowed. Organic material will be decomposed.

All costs to furnish and place the Contractor furnished topsoil will be
incidental to the contract unit price per cubic yard for “Contractor Furnished
Topsoil”.

Distance from

EROSION CONTROL

The estimated area requiring erosion control is 20,908 square feet. All costs
for the erosion control work for furnishing, placing, and maintaining erosion
control including equipment, labor, seeding and mulching will be incidental to
the contract lump sum price for “Erosion Control”.

The limits of erosion control work will be determined by the Engineer during
construction.

Permanent Seeding

The areas to be seeded consist of all newly graded areas within the project
limits except for the top of roadways, temporary easements under
cultivation, and areas designated to be sod.

Type C Permanent Seed Mixture will consist of the following:

Pure Live Seed
Grass Species Variety (PLS)
(Pounds/Acre)
Arriba, Flintlock, Rodan, 16
Western Wheatgrass Rosana, Walsh
Canada Wildrye Mandan 2
Total: 18

Mulching (Grass Hay or Straw)

If the Contractor uses a no-till drill, mulch may be applied prior to seeding
and the mulch can then be punched into the soil by the no-till drill. If the
Contractor uses this process, the no-till drill seeding will be completed
immediately following the mulch application and the mulch will be punched
into the soil at a 3-inch depth.

EROSION CONTROL WATTLE

Erosion control wattles for restraining the flow of runoff and sediment will be
installed at locations noted in the table and at locations determined by the
Engineer during construction. Refer to Standard Plate 734.06 for details.

The Contractor will provide certification that the erosion control wattles do
not contain noxious weed seeds.

Erosion control wattles will remain on the project to decompose.

An additional quantity of 12" Diameter Erosion Control Wattles has been
added to the Estimate of Quantities for temporary erosion and sediment
control in highway ditch channels and as an alternative to low flow or high
flow silt fence at wetland areas adjacent to the highway.

The erosion control wattle provided will be from the approved product list.
The approved product list for erosion control wattle may be viewed at the
following internet site:

http://apps.sd.gov/HC60ApprovedProducts/main.aspx
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FLOATING SILT CURTAIN

Floating silt curtains may be installed at locations determined by the
Engineer during construction. The Contractor will work with the Engineer on
site to determine the need for Floating Silt Curtain depending on actual site
conditions at the time of the work. Some or all the Floating Silt Curtain may
be removed from the project by CCO.

The Contractor will determine the water depth and other waterway
characteristics such as stream flow velocity and seek technical advice from
the manufacturer before ordering the floating silt curtain so that the floating
silt curtain installed is the correct type for the individual sites.

The Contractor will install the floating silt curtain in accordance with the
manufacturer’s installation instructions or as directed by the Engineer.

The Contractor will maintain the floating silt curtains for the duration of the
project to ensure continuous protection of the waterway.

A list of known manufacturers of floating silt curtain is shown below for
informational purpose. Contractors may also use Engineer approved floating
silt curtain from manufacturers that are not included in the list.

Aer-Flo, Inc.

Bradenton, FL

Phone: 1-800-823-7356
www.aerflo.com

ABASCO, LLC

Humble, TX

Phone: 1-281-466-1500
www.abasco.net

ACME Environmental
Tulsa, OK

Phone: 1-855-563-2666
www.acmeboom.com

ENVIRO-USA, LLC
Cap Canaveral, FL
Phone: 1-321-222-9551
WWW.enviro-usa.com

Elastec/American Marine, Inc.
Carmi, IL

Phone: 1-618-382-2525
www.turbiditycurtains.com

Geo-Synthetics, LLC (GSI)
Waukesha, WI

Phone: 1-800-444-5523
www.geosynthetics.com

Parker Systems, Inc.
Chesapeake, VA

Phone: 1-866-472-7537
www.parkersystemsinc.com
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SUMMARY TABLE OF CULVERT WORK

Furnish and Install | Furnish and Install
Remove Incidental 24" RCP | 30" RCP Pipe Contractor Asphalt
Asphalt Work, Sloped Sloped Culvert Furnished Concrete
Concrete Grading | 24" RCP | 30" RCP End End Geogrid Undercut Base Course Topsoil Composite
Station (Sq Yd) (Each) (Ft) (Ft) (Ft) (Ft) (Sq Yd) (Cuyd) (Ton) (CuYd) (Ton)
134+00 256.9 0.5 - 88 - 2 261 23 288.6 40 70.2
154+00 264.4 0.5 88 - 2 - 269 21 275.9 40 71.6
TOTAL 521.3 1 88 88 2 2 530 44 564.5 80 141.8
ITEMIZED LIST FOR TRAFFIC CONTROL SIGNS
CONVENTIONAL ROAD
SIGN SQFT
cope | S'GN DESCRIPTION NUMBER | SIGN SIZE | . o'c.on|  SQFT
ws-1 [BUMP 4 48" x 48" 16.0 64.0
W8-7 [LOOSE GRAVEL 4 48" x 48" 16.0 64.0
W13-1P [ADVISORY SPEED (plaque) 8 30" x 30" 6.3 50.4
W20-1 |ROAD WORK AHEAD 4 48" x 48" 16.0 64.0
W20-4 |ONE LANE ROAD AHEAD 4 48" x 48" 16.0 64.0
W20-7 |FLAGGER (symbol) 4 48" x 48" 16.0 64.0
W21-5 |SHOULDER WORK 4 48" x 48" 16.0 64.0
G20-2 |END ROAD WORK 2 36" x 18" 45 9.0
CONVENTIONAL ROAD
TRAFFIC CONTROL SIGNS SQFT 443.4
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TYPICAL CULVERT REPLACEMENT DETAIL

10'

Variable

A

2-2.5" Asphalt Concrete Composite Lifts

Typical In Place Surfacing

B oo ereria | e / +/ LA / A (A A 7 AR = XY (A (A A (A Y Ay Sy

Flow Line of Culvert

\\

N

\3:1

at Centerline of Roadway

Ft.

N

N

Soi |l Backfill

Typical In Place Surfacing

6.5" Asphalt &

12" Granular Material

J/ Geogrid Reinforcement

\_\

RCP
Culvert
3" sand

R\ s

30% of Pipe Dia

/7/&

‘ Pipe /
| Diameter | 2

15% of Pipe Dia

Select Fill Material




Anchor Highway R.O.W. Marker Shrub Tree State and National Line
Antenna Interstate Close Gate Sidewalk County Line
Approach Iron Pin Sign Face Section Line
Assumed Corner Irrigation Ditch -~ ----- Sign Post Quarter Line
Azimuth Marker Lake Edge — - Slough Or Marsh Sixteenth Line
BBQ Girill/ Fireplace Lawn Sprinkler s Spring Property Line
Bearing Tree Mailbox Stream Gauge Construction Line
Bench Mark Manhole Electric © Street Marker R. O. W. Line
Box Culvert Manhole Gas Subsurface Utility Exploration Test Hole New R.O.W. Line
Bridge Manhole Misc Telephone Fiber Optics Cut and Fill Limits -7
Brush Manhole Sanitary Sewer Telephone Junction Box Control of Access oo oo oo
Buildings Manhole Storm Sewer Telephone Pole New Control of Access 0—0—0—0—0—0—0
Bulk Tank Manhole Telephone Television Cable Jct Box Proposed ROW_
Cattle Guard Manhole Water ) Television Tower (After Property Disposal)
Cemetery Merry-Go-Round Test Wells/Bore Holes
Centerline Microwave Radio Tower Traffic Signal ]
Cistern Misc. Line Trash Barrel Drainage Arrow -
Clothes Line Misc. Property Corner Tree Belt
Commercial Sign Double Face Misc. Post Tree Coniferous
Commercial Sign One Post Overhang Or Encroachment Tree Deciduous
Commercial Sign Overhead Overhead Ultility Line — OH— Tree Stumps Remove Concrete Pavement
Commercial Sign Two Post Parking Meter Triangulation Station
Concrete Symbol Pedestrian Push Button Pole o Underground Electric Line Remove Concrete Driveway Pavement
Creek Edge Pipe With End Section < Underground Gas Line
Curb/Gutter Pipe With Headwall — Underground High Pressure Gas Line Remove Asphalt Concrete Pavement RN
Curb Pipe Without End Section — Underground Sanitary Sewer LN
Dam Grade/Dike/Levee Playground Slide Underground Storm Sewer
Deck Edge Playground Swing Underground Tank Remove Concrete Sidewalk
Ditch Block Power And Light Pole -¢- Underground Telephone Line
Doorway Threshold Power And Telephone Pole ! Underground Television Cable Remove Concrete Median Pavement
Drainage Profile Power Meter ® Underground Water Line w
Drop Inlet Power Pole = Warning Sign One Post b
Edge Of Asphalt Power Pole And Transformer O Warning Sign Two Post B Remove Concrete Curb and/or Gutter - ——
Edge Of Concrete Power Tower Structure A Water Fountain L
Edge Of Gravel Propane Tank Water Hydrant o
Edge Of Other Property Pipe Water Meter ® .
Edge Of Shoulder Property Pipe With Cap Water Tower & Detectaple Warning —
Elec. Trans./Power Jct. Box Property Stone Water Valve o Pedest'l"lan P..USh Button Pole ﬁ
Fence Barbwire Public Telephone Water Well © and 30 x 48" Clear Space
L . phor . . with 1.5% slope d ]
Fence Chainlink Railroad Crossing Signal Weir Rock B—
Fence Electric Railroad Milepost Marker Windmill o
Fence Misc. Railroad Profile Wingwall
Fence Rock Railroad R.O.W. Marker Witness Corner
Fence Snow Railroad Signs
Fence Wood Railroad Switch
Fence Woven Railroad Track
Fire Hydrant Railroad Trestle
Flag Pole Rebar
Flower Bed Rebar With Cap
Gas Valve Or Meter Reference Mark &
Gas Pump Island Regulatory Sign One Post
Grain Bin Regulatory Sign Two Post
Guardrail Retaining Wall —_—
Guide Sign One Post Riprap 000000
Guide Sign Two Post River Edge
Gutter Rock And Wire Baskets iy
Guy Pole Rockpiles
Haystack Satellite Dish
Hedge Septic Tank

LEGEND
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134+00 134+00 (34 Ac 154+00 154+00 (34 Ac
Remove 30” - 80'CMP Install 30" - 88 RCP Remove 24" - 88'CMP Install 24" - 88 RCP
(Incidental Work. Grading) & 2 Sloped Ends (Incidental Work. Grading) & 2 Sloped Ends
Sec 16 - T128N - R52W
Sec 16 - T128N - R52w
SE 174
ROW Line
e EW\
uG6LL = —
T ousekL ——
ROW Line FE:?"” ____
E:£;iEEEE::fE;;;;XEEEEEEEE::Q : 2p+00=156+00
ot = - : 150+00 o pe=ia
?’_—# : S| 140+00 145+00 < ROW Line
131
N < ROW Line
Sec 21 - T128N - R52W
Sec 21 - T128N - RS2W NE 174
NW 1/4
1210 . . 1210
. . 1210 . . 1210
1200 5 5 1200 1 ST RS EREEREE
: : 1200 : : 1200
1190 § Q 1190 1 AR SRRERRRES EAERRALES
: FL 1191.00 1190 E 0 1190
1 e RRRRREREE EEREREREE : ' FL 1190.90
1180 § § 1180 s RRREREEE SEEEREEE SREREEES IRRIEERREE
: : 1180 ; ; 1180
1170 f f 1170 e e R SRR
132+00 135+00 136+00 1170 f f 1170

152+00 ' ' 155+00 156+00
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TOLERANCES IN DIMENSIONS 120°

Diameter: £1.57 for 24"Dia.or less and #|% or 3g"whichever is more for 27"Dia. or greater.
Diameters at joints: + ¥g" for 30"Dia.or less and + /4" for 36" or greater.

Length of joint (j:+ /s"

Wall thickness (T): not less than design T by more than 5% or 3¥g", whichever is greater.

Ton (Inlet) _£
Laying length: shall not underrun by more than 5" o g“grl e _x _____
)

Tie Bolt Hole

Groove (Qutlet

Kl “C]RCUL AR"
T 120°

|
|
>
A
<
V|
N
v
>
A
<
V|
v
,
\
1

in|

J

J_ | B

SIDE VIEW

D3
DI

D2
D4

Diameter

] ~—a -

A R v ey e e Y A A e s ———
I

e |

4‘ Laying Length

J ot
LONGITUDINAL SECTION END VIEW (E?:no> (irTn.) (iﬁ.) (iE.) (iEm.) (ig.) (12.)
ALTERNATE

FOR CIRCULAR PIPE

GENERAL NOTES: "
24 | 3] 6 |12 12 |84] 3 Dia.| T | A | B | C 1 DR
Construction of R.C.P. shall conform to the requirements of (in) | (in.) [ (ina) | (ina) | (ina) | (ina) | (W)
Section 990 of the Specifications. 30 |3V2|7/2] 90 | 12 1023V, FOR CIRCULAR PIPE
Not more than 2 four-foot sections shall be permitted near the ends FOR ARCH PIPE 24 3 9 2 12 | 84
of any culvert. Four-foot lengths shall be used only to secure *24] 3 6 48 12 |60 | 3 30 | 3% 11 ] 90 12 |102| O
the required length of culvert. *30(3Y, 7] 60 | 12 | 72 | 3% FOR ARCH PIPE
*36|4,(8%| 66 | 30 |96 | O x24| 3| 9|48 |12 |60
* | | 3 * |
Diom. vAv?rp;'c:): T J o) D2 03 b4 42|14 | 10 [77Y4)|18% | 96 0 30| 3% | Il 60 12 | 72 0
(in.) (I'D.) 1 (in.) (in.) (in.) (in.) (in.) (in.) * Equivalent Diameter of Circular R.C.P.
12 92 2 1%, 134 135 13% 14Y/, ** Acceptable Flat Bottom Alternate.
15 127 2"/, 2 6, | 16% | 17/ | 7%
I8 168 2> 2V, 9% | 20 20% | 207,
21 214 29, 2 | 22% | 2375 | 23%4 | 24V Tie Bolt (Typ.)
24 265 3 2?/4 26 26% 27 27% See Standard Plate 450.18
27 322 3/, 3 29/, | 29% | 307, | 30%
30 384 3/, 3/, | 32% | 329 | 33/ | 33%
36 524 4 3Ya 384 39/ 40 40Y5 Intercept Point
42 685 4/, 4 455 | 45% | 46/, 47 —
48 867 5 4/, 51/, 52 53 53, T T 4
54 1070 | 5% | 4% | 571% | 58% | 59% | 59% M M | Typical Inslope
60 1296 [ 5 64'/4 64, 66 66'/> | | 7
66 1542 6> 5/, 0% | 11V | 72Y% 73 ; ; -t
12 1810 7 6 17 77'/2 79 79'/2 . _, S s 3 T ; , ’ TP ." % ’ < ’( & ’(( 5 ’(-"/ R
78 2098 7|/2 6'/2 833/8 837/8 855/8 86'/8 § AN AN AN AN AN NN AN AN AN N N AN AN AN AN A A AN AN AN N A N N AN AN AN AN AN AN NS
84 2410 8 7 897 | 90Y4 | 92/s | 92% SECTION
90 2740 8'/2 7 953/4 96!/, 98'/3 98% (Along Centerline of Pipe)
96 2950 9 1 1025 | 102% 104/, 105
102 | 3075 | 9% 7, | 109 109, | (15| 112 GENERAL NOTE:
108 3870 10 7V 15| 116 18 118", The length of concrete pipe shown in the construction plans is between sloped ends.

June 26, 20I5 September 22, 2006

Published Date: 1st Otr. 2023

NQURG

REINFORCED CONCRETE PIPE

PLATE NUMBER
450.0/

Sheet | of |

Published Date: 1st Otr. 2023

NQURG

R. C. P. SLOPED ENDS

PLATE NUMBER
450.13

Sheet | of |




Wall "t" | Rod Dia. |[Pipe Sleeve Dia.
(in.) (in.) (nominal)

< 3 % Ya
3l/5-6Y; Ya I
2 7 I 1'/a

Outside Edge

of Joint

GENERAL NOTES:

Tie bolts shall conform to ASTM FI1554
Grade 36 or ASTM A36. Nuts shall be
heavy hex conforming to ASTM A563.
Washers shall conform to ASTM F436.

Pipe Sleeve shall conform to ASTM A500
or AS53, Grade B.

Galvanize adjustible eye bolt tie
assembly in accordance with ASTM AI53.

Hole Hole

l | 6" | 6"

Pipe Sleeve or
Welded Eye

ASTM FI1554 Grade 36 or
ASTM A36 Tie Bolt
with 2 Heavy Hex

Nuts and 2 Washers

ASTM F1554 Grade
36 or ASTM A36
Rod with Heavy

32" (115"

Hex Nut and Washer

ADJUSTABLE EYE BOLT TIE

Pipe Dia. "Lt Bolt Dia.
(in.) (in.) (in.)
< 48 4 Y
> 48 6 |

/6" x 4"x Yp"x L

Nut and

9--

ASTM A307 Bolt

with Heavy Hex s conform to ASTM F436.

GENERAL NOTES:
Angles shall conform to ASTM A36.

Bolts shall conform to ASTM A30T7.
Nuts shall be heavy hex conforming
to ASTM A563. Washers shall

Galvanize angles, bolts, nuts, and
washers in accordance with ASTM
Al 53,

i | Bolts may be

reversed

ANGLE AND BOLT TIE

ol

END VIEW END VIEW
"CIRCULAR" "ARCH"

GENERAL NOTES:

In lieu of the tie bolts detailed above other
types of tie bolt connections may be installed
as approved by the Office of Bridge Design.

All pipe sections of R.C.P.and R.C.P. Arch shall

be tied with tie bolts except for pipe located
between drop inlets, manholes, and junction boxes.
All pipe sections of pipes that only enter or
exit drop inlets, manhole, and junction boxes

shall be tied with tie bolts.

There will be no separate measurement or
payment for the tie bolts. The cost for
furnishing and installing the fie bolts shall

be incidental tfo the confract unit price per
foot for the corresponding bid item for R.C.P.
or R.C.P. Arch.

February 28, 2013

NQURG

Published Date: 1st Otr. 2023
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TIF BOLTS FOR R.C.P.AND R.C.P.ARCH 450.18
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*

The signs illustrated are not required T Posted Spacing of
if the work space is behind a barrier, Speed |Advance Warning
more than 2 feet behind the curb, or 15 Prior to Signs
feet or more from the edge of any Work (Feet)
roadway. l T (M.P.H.) (A)
The signs illustrated will be used where 305-_3400 ggg
there are distracting situations; such as: 45-50 500
vehicles parked on shoulder, vehicles 55 750
accessing the work site via the highway, 60- 80 1000
and equipment traveling on or crossing ~
the roadway to perform work operations.
The ROAD WORK AHEAD sign may be replaced
with other appropriate signs, such as
the SHOULDER WORK sign. The SHOULDER
WORK sign may be used for work adjacent to
the shoulder.
* If the work space is on a divided WORK

highway, an advance warning sign SPACE

should also be placed on the left side

of the directional roadway.
For short term, short duration, or mobile
operations, all signs and channelizing
devices may be eliminated if a vehicle with
an activated flashing or revolving yellow
light is used.

<
*

January 22, 202/

Sheet | of |

NQURG

Published Date: 1st Otr. 2023

PLATE NUMBER

WORK BEYOND THE SHOULDER 634.0/

Sheet | of |
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AHOM
4307TNOHS

AHOM
430TNOHS

NHOM
4307NOHS

WORK SPACE—/

029
NIOM OVOd
ON3

Posted Spacing of Taper | Spacing of
Speed |Advance Warning|Length|Channelizing
Prior to Signs Devices
Work (Feet) (Feet) (Feet)
(M.P.H.) (A) (L) (G)
0-30 200 180 25
35-40 350 320 25
45 500 600 25
50 500 600 50
55 750 660 50
60 - 65 1000 780 50

® Channelizing Device

END

ROAD WORK
G20-2

The channelizing devices will be drums or 42"
cones if traffic control must remain overnight.

For short duration operations (1 hour or less) all
channelizing devices may be eliminated if a vehicle
with an activated flashing or revolving yellow light is
used.

Worker signs (W21-1 or W21-1a) may be used
instead of SHOULDER WORK signs.

A SHOULDER WORK sign should be placed on the
left side of a divided or one-way roadway only if the
left shoulder is affected.

The SHOULDER WORK sign on an intersecting
roadway is not required if drivers emerging from that
roadway will encounter another advance warning
sign before they reach a work activity area.

WORK SPACE

SHOULDER

January 22, 202/

Posted Spacing of Spacing of
Speed |Advance Warning|Channelizing
Prior to Signs Devices
Work (Feet) (Feet)
(M.P.H.) (A) (G)
0-30 200 25
35-40 350 25
45 500 25
50 500 50
55 750 50
60 - 65 1000 50
g——* Flagger

B Channelizing Device

For low-volume traffic situations

with short work zones on straight
roadways where the flagger is visible

to road users approaching from both
directions, a single flagger may be used.

The ROAD WORK AHEAD and the END ROAD
WORK signs may be omitted for short
duration operations (1 hour or less).

For tack and/or flush seal operations,
when flaggers are not being used, the
FRESH OIL sign (W21-2) will be displayed
in advance of the liquid asphalt areas.

Flashing warning lights and/or flags
may be used to call attention to the
advance warning signs.

The channelizing devices will be drums
or 42" cones.

Channelizing devices are not required
along the centerline adjacent to work
area when pilot cars are utilized for
escorting traffic through the work

area. 2-029

MIOM QVOd
ON3

Channelizing devices and flaggers will
be used at intersecting roads to
control intersecting road traffic as
required.

The buffer space should be extended
so that the two-way traffic taper is
placed before a horizontal or vertical
curve to provide adequate sight
distance for the flagger and queue

of stopped vehicles.

The length of A may be adjusted to
fit field conditions.

Warning sign sequence —/

in opposite direction same
as below.

>

©
25
1 g8
T | o|XFHF
- [ ] OI8 o o
8 ™ F§CE
L IR S &
L | o+

c

o

XXX
FEET
W16-2P
(Optional)

A

January 22, 202/

NQURG

Published Date: 1st Otr. 2023

IWORK ON SHOULDERS

PLATE NUMBER
634.03

Sheet | of |
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Published Date: 1st Otr. 2023

LANE CLOSURE WITH FLAGGER PROVIDED

PLATE NUMBER
634.23

Sheet | of |




6'to 12

T

6'to 12

b|E E A‘bé K E
S S IS ="
EREERRE 4
‘\_\—_ L] _ |1
T \\\u—PavedShomagF\\\\\\\\\\
RURAL DISTRICT RURAL DISTRICT WITH
SUPPLEMENTAL PLATE
2!
(Min.)
6' . .
(Min.) Sign will
be level.

r
(Min.)

£
bz RWalkway

VNN s

URBAN DISTRICT

* If the bottom of supplemental plate is
mounted lower than 7 feet above a
pedestrian walkway, the supplemental
plate should not project more than 4"
into the pedestrian facility.

RURAL DISTRICT
3 DAY MAXIMUM
(Not applicable to regulatory signs)

January 22, 202/
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Examples of
60" Chord Line
Clearance Checks

\ %” /l
\‘\ L ';) /
\ /
. /
N .
o~ 7 \
NG Phid 120" Diameter
TS - (Perimeter of stub height
clearance checks)
PLAN VIEW

(Examples of stub height clearance checks)

Top of Anchor Post or Slip Base

_ 411 ‘

Chord Line/

Ground Line

ELEVATION VIEW

GENERAL NOTES:

The top of anchor posts and slip bases WILL NOT extend above a 60" chord line within a 120" diameter
circle around the post with ends 4" above the ground.

At locations where there is curb and gutter adjacent to the breakaway sign support, the stub height will be
a maximum of 4" above the ground line at the localized area adjacent to the breakaway support stub.

The 4" stub height clearance is not necessary for U-channel lap splices where the support is designed to
yield (bend) at the base.

January 22, 202/

NQURG

Published Date: 1st Otr. 2023

CRASHWORTHY SIGN SUPPORTS 634.85
(Typical Construction Signing)

PLATE NUMBER

Sheet | of |

Published Date: 1st Otr. 2023

PLATE NUMBER

BREAKAWAY SUPPORT STUB CLEARANCE 634.99

Sheet | of |
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See Detail B

ELEVATION VIEW
(Cut or Fill Slope Installation)

2” tO 3::

Excavated Material
from Trench

ISOMETRIC VIEW
(Ditch Installation)

DITCH INSTALLATION
Grade Srzle__utz'l)n 9
2% 150
3% 100
4% 75
5% 50

CUT ORFILL SLOPE
INSTALLATION
Spacing

Slope (Ft)

1:1 10

2:1 20

3:1 30

4:1 40

o

Ends of Erosion
Control Wattles

Point A 3| Poin
L

PLAN VIEW
(Ditch Installation)

Point A
Point B

Point B

Wood Stake
DETAIL C

(See General Notes)

tA

Wood Stake (Typ.)

SECTION A-A

February 14, 2020

GENERAL NOTES:

At cut or fill slope installations, wattles will be installed along the contour and perpendicular to the water flow.

At ditch installations, point A must be higher than point B to ensure that water flows over the wattle and not

around the ends.

The Contractor will dig a 3" to 5" trench, install the wattle tightly in the trench so that daylight can not be seen
under the wattle, and then compact the soil excavated from the trench against the wattle on the uphill side.

See Detail B.

The stakes will be 1"x2" or 2"x2" wood stakes, however, other types of stakes such as rebar may be used
only if approved by the Engineer. The stakes will be placed 6" from the ends of the wattles and the spacing
of the stakes along the wattles will be 3' to 4'.

Where installing running lengths of wattles, the Contractor will butt the second wattle tightly against the first
and will not overlap the ends. See Detail C.

The Contractor and Engineer will inspect the erosion control wattles in accordance with the storm water
permit. The Contractor will remove, dispose, or reshape the accumulated sediment when necessary as
determined by the Engineer.

Sediment removal, disposal, or necessary shaping will be as directed by the Engineer. All costs for
removing accumulated sediment, disposal of sediment, and necessary shaping will be incidental to the

contract unit price per cubic yard for "Remove Sediment".

All costs for furnishing and installing the erosion control wattles including labor, equipment, and materials will
be incidental to the contract unit price per foot for the corresponding erosion control wattle contract item.

All costs for removing the erosion control wattle from the project including labor, equipment, and materials will
be incidental to the contract unit price per foot for "Remove Erosion Control Wattle".

February 14, 2020

NQURG

Published Date: 1st Otr. 2023

EROSION CONTROL WATTLE

PLATE NUMBER
734.06

Sheet | of 2

Published Date: 1st Otr. 2023
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EROSION CONTROL WATTLE

PLATE NUMBER
734.06

Sheet 2 of 2
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