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ESTIMATE OF QUANTITIES

231 N-452 - PCN i7ER
231 S-452 PCN i7ET

SPECIFICATIONS

Standard Specifications for Roads and Bridges, 2015 Edition and Required 
Provisions, Supplemental Specifications, and Special Provisions as included 
in the Proposal.

UTILITIES

The Contractor will contact the involved utility companies through South 
Dakota One Call (1-800-781-7474) prior to starting work.  It will be the 
responsibility of the Contractor to coordinate work with the utility owners to 
avoid damage to existing facilities.

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 will contact the Engineer to determine 
modifications that will be necessary to avoid utility impacts.

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 B:  FEDERALLY THREATENED, ENDANGERED, AND 
PROTECTED SPECIES

COMMITMENT B2:  WHOOPING CRANE

The Whooping Crane is a spring and fall migratory bird in South Dakota that 
is about 5 feet tall and typically stops on wetlands, rivers, and agricultural 
lands along their migration route. An adult Whooping Crane is white with a red 
crown and a long, dark, pointed bill. Immature Whooping Cranes are 
cinnamon brown. While in flight, their long necks are kept straight and their 
long dark legs trail behind. Adult Whooping Cranes' black wing tips are visible 
during flight.

Action Taken/Required:

Harassment or other measures to cause the Whooping Crane to leave the site 
is a violation of the Endangered Species Act. If a Whooping Crane is sighted 
roosting in the vicinity of the project, borrow pits, or staging areas associated 
with the project, cease construction activities in the affected area until the 
Whooping Crane departs and immediately contact the Project Engineer. The 
Project Engineer will contact the Environmental Office so that the sighting can 
be reported to USFWS.
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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 AIS; 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.

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.

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 not designated within the plans 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. 

SHPO/THPO review does not relieve the Contractor of the responsibility 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.

CONTRACTOR FURNISHED BORROW EXCAVATION

Contractor Furnished Borrow, Excavation will be used as pipe cover as 
needed.

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.

DROP INLETS

Where drop inlets are constructed within areas of curb and gutter, the 
Contractor will construct weep holes of at least 3 inches in diameter in the 
drop inlet walls. The weep holes will be constructed at the same elevation as 
the adjacent top of the earthen subgrade and will be maintained clean and 
open at all times until the permanent surfacing is placed. The drop inlets will 
be covered throughout construction operations as necessary with an Engineer 
approved cover to provide safe travel for motorists and to prevent materials 
from entering the storm sewer system. After the permanent surfacing has 
been placed, the Contractor will seal the weep holes with grout and remove 
all debris from the drop inlet. All costs involved with the coverings, weep holes, 
and removing debris from the drop inlets will be incidental to the contract unit 
prices for the components of the drop inlets.

The plan shown quantities of the drop inlet components such as Class M6 
Concrete, Reinforcing Steel, and Type E Frame and Grate will be the basis of 
payment for these items.

SURFACING THICKNESS DIMENSIONS

At those locations where material must be placed to achieve a required 
elevation, the depth/quantity may be varied to achieve the required elevation 
as directed by the Engineer.
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WATER FOR COMPACTION

The cost of water for compaction of the granular material will be incidental to 
the various other contract items. A minimum of 4% moisture will be required 
at the time of compaction unless otherwise directed by the Engineer.

COLD MILLING ASPHALT CONCRETE

Cold milling asphalt concrete will be done according to the typical section(s).  
In areas where maintenance patches have raised and/or widened the road, 
additional asphalt concrete will be milled to provide a uniform typical section 
from centerline to the edge of the finished shoulder.  These areas also include 
farm, residential, field entrances and intersecting roads.  Milling will be 
daylighted to the outside edge of the roadway.  Any additional costs 
associated with this additional cold milling will be incidental to the contract unit 
price per square yard for Cold Milling Asphalt Concrete.

At locations where cold milling is specified, the Contractor may elect to 
perform the cold milling with micro-milling equipment. If the Contractor elects 
to use micro-milling equipment, the Contractor will meet the requirements of 
Section 332 except the transverse pattern center to center of each strike area 
and the difference between the ridge and valley of the mat may conform to the 
requirements of the Special Provision for Micro-Milling Asphalt Concrete. The 
milling operation will be paid for at the contract unit price for cold milling and 
no additional payment will be made if the Contractor elects to micro-mill the 
cold milling locations.

The cold milled asphalt concrete material will become the property of the 
Contractor for disposal.

EXISTING PCC PAVEMENT

The existing pavement for: SD 231 is 9” Nonreinforced PCC Pavement with 
limestone aggregate. Longitudinal joints are reinforced with No. 5x30” 
deformed tie bars spaced 30” to 48” center to center. The transverse joints 
are spaced at 20’ apart. Transverse joints are reinforced with 1 ¼” plain round 
dowel bars spaced 12” center to center.

NONREINFORCED PCC PAVEMENT REPAIR

Concrete will meet the requirements stated in Section 380 of the 
Specifications, except as modified by the following notes:

The fine aggregate will be screened over a one-inch square-opening screen 
just prior to introduction into the concrete paving mix if required by the 
Engineer.

The slump requirement will be limited to 3" maximum after water reducer is 
added and the concrete will contain 4.5% to 7.0% entrained air.  The concrete 
will contain a minimum of 50% coarse aggregate by weight.  Coarse aggregate 
will be crushed ledge rock, Size No. 1 unless an alternative gradation is 
approved by the Concrete Engineer as part of the mix design submittal.  The 
mix design will contain at least 650 lbs of Type I or II cement or 600 lbs of 
Type III cement per cubic yard.  The minimum 28-day compressive strength 
will be 4,000 psi.  The Contractor is responsible for the mix design used.  The 
Contractor will submit a mix design and supporting documentation for 
approval at least 2 weeks prior to use.
 
The use of a water reducer at manufacturer's recommended dosage will be 
required.

Concrete will be cured with white pigmented curing compound (ASTM C309, 
Type 2) applied as soon as practical at a rate of 125 square feet per gallon.  
Concrete will be cured for a minimum of 48 hours before opening to traffic.  
The 48 hours is based upon a concrete surface temperature of 60ºF or higher 
throughout the cure period.  If the concrete surface temperature falls below 
60ºF, the cure time will be extended, or other measures taken, at no additional 
cost to the State.  A strength of 3,500 psi must be attained prior to opening to 
traffic.

Upon placement of the concrete, repair areas will be straight edged to ensure 
a smooth riding surface and will be textured longitudinally with the pavement 
by finishing with a stiff broom.  Repair areas will then be checked with a 10’ 
foot straight edge.  The permissible longitudinal and transverse surface 
deviation will be 1/8” in 10’.

Concrete will be covered with suitable insulation blanket consisting of a layer 
of closed cell polystyrene foam protected by at least one layer of plastic.  
Insulation blanket will have an R-value of at least 0.5, as rated by the 
manufacturer.  Insulation blanket will be left in place, except for joint sawing 
operations, until the 3,500 psi is attained.  Insulation blanket will be overlapped 
on to the existing concrete by 4’.  This requirement for covering repair areas 
with insulation blankets may be waived during periods of hot weather upon 
approval of the Engineer.

Cost for performing the aforementioned work including sawing and removing 
concrete, furnishing and placing concrete, sawing and sealing joints, repairing 
gravel and asphalt concrete shoulders, labor, tools and equipment will be 
included in the contract unit price per square yard for Nonreinforced PCC 
Pavement Repair.

STEEL BAR INSERTION

The Contractor will insert the Steel Bars (No. 9 x 18 inch epoxy coated 
deformed tie bars transverse, No. 5 x 30 inch epoxy coated deformed tie bars 
longitudinally and 1 ¼" Bars transverse) into drilled holes in the existing 
concrete pavement. An epoxy resin adhesive must be used to anchor the steel 
bar in the drilled hole.

The steel bars will be cut to the specified length by sawing or shearing and 
will be free from burring or other deformations.

Epoxy coated plain round steel bars will be inserted on 12-inch centers in the 
transverse joint. The first steel bar will be placed a minimum of 3 inches and 
a maximum of 6 inches from the outside edge of the slab.

Epoxy coated deformed steel bars will be inserted on 18-inch centers in the 
transverse joint. The first steel bar will be placed a minimum of 3 inches and 
a maximum of 9 inches from the outside edge of the slab.

Epoxy coated deformed steel bars will be inserted on 30-inch centers in the 
longitudinal joint and will be placed a minimum of 15 inches from the existing 
transverse contraction joint.

JOINTS IN CONCRETE MEDIAN PAVEMENT

Transverse contraction joints will be formed at intervals of approximately 10 
feet by means of a grooving tool, to a depth of at least 1/4 the thickness of the 
median pavement.  Expansions joints will be formed at planned contraction 
joint locations.

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 temporary speed limit signs will have a minimum mounting height of 5 feet 
in rural locations, even when mounted on portable supports.

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.

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.

Construction vehicles will exit or enter the construction work zone at locations 
identified by the Engineer.
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BUMP MARKERS

Orange bump markers will be placed adjacent to the bump location. The bump 
marker details are shown in the following drawing. The steel delineator post 
will be a 1.12 lb/ft flanged channel steel post for ground mounted installation. 
If the duration is less than 3 days, the Type 1 Object Marker can be installed 
on temporary supports.

BUMP (W8-1) signs with appropriate ADVISORY SPEED (W13-1P) plaques 
will be placed 500 feet in advance of the bump or as approved by the Engineer 
for adequate sight distance.

All costs for bump markers, bump signs, and advisory speed plaques will be 
incidental to the contract unit price per square foot for Traffic Control Signs.

ITEMIZED LISTS FOR TRAFFIC CONTROL

231 N-452 - PCN i7ER

231 S-452 PCN i7ET

PERMANENT PAVEMENT MARKING

The Contractor will be required to repaint all existing pavement markings 
including centerline, edge line, lane lines.  This list is approximate. The 
Contractor will be required to document and be able to relocate the  
replacement of the existing pavement marking before the markings are 
obliterated. The cost to duplicate the existing marking locations will be 
incidental to the contract unit prices for the various contract items.

COLD APPLIED PLASTIC PAVEMENT MARKING

All materials will be applied as per the manufacturer’s recommendations.

Cold Applied Plastic Pavement Markings will be 3M Series 380 ies or an 
approved equal.

HIGH BUILD WATERBORNE PAVEMENT MARKING PAINT

All materials will be applied as per manufacturer’s recommendations. High 
build waterborne pavement marking paint will conform to the supplemental 
specifications for Section 980.1 B.

Reflective media will consist of glass beads.

RATES OF MATERIALS FOR HIGH BUILD WATERBORNE PAVEMENT 
MARKING PAINT

Solid 4” line = 22.5 Gals/Mile
Dashed 4” line = 6.2 Gal/Mile
Glass Beads = 8 Lbs/Gal.

All cost for materials, labor and equipment necessary to furnish and install the 
pavement markings will be incidental to the contract unit price for the 
respective High Build Waterborne Pavement Marking Paint items.

GROOVING FOR COLD APPLIED PLASTIC PAVEMENT MARKING

The Contractor will establish a positive means for the removal of the grinding 
and/or grooving residue. Residue from dry grooving will be vacuumed. Solid 
residue will be removed from the pavement surfaces before being blown by 
traffic action or wind. The Contractor will conduct this work to control and 
minimize airborne dust and similar debris that may become a hazard to motor 
vehicle operation or nuisance to property owners. Residue from wet grooving 
will not be permitted to flow across lanes being used by public traffic or into 
gutter or drainage facilities. Residue, whether in solid or slurry form, will be 
disposed of in a manner that will prevent it from reaching any waterway in a 
concentrated state. The cleaning of the residue for grooving will be to the 
satisfaction of the Engineer and may require more than one pass to 
adequately remove material. All costs for removal of grinding and/or grooving 
residue will be included in the contract unit price per foot, for Grooving for Cold 
Applied Plastic Pavement Marking contract item.

CONVENTIONAL ROAD
SIGN 
CODE

 SIGN DESCRIPTION NUMBER SIGN SIZE  SQFT  
PER SIGN

SQFT
0.000001

W4-2 LEFT or RIGHT LANE ENDS (symbol) 2 48'' x 48'' 16.0 32.0
W8-1 BUMP 1 48'' x 48'' 16.0 16.0
W8-15 GROOVED PAVEMENT 1 48'' x 48'' 16.0 16.0
W13-1P ADVISORY SPEED (plaque) 1 30'' x 30'' 6.3 6.3
W20-1 ROAD WORK AHEAD 1 48'' x 48'' 16.0 16.0
W20-5 LEFT or RIGHT LANE CLOSED AHEAD 1 48'' x 48'' 16.0 16.0
W20-7 FLAGGER (symbol) 1 48'' x 48'' 16.0 16.0
W21-5 SHOULDER WORK 1 48'' x 48'' 16.0 16.0
G20-2 END ROAD WORK 1 36'' x 18'' 4.5 4.5

0.000001

CONVENTIONAL ROAD                    
TRAFFIC CONTROL SIGNS SQFT 138.8

CONVENTIONAL ROAD
SIGN 
CODE

 SIGN DESCRIPTION NUMBER SIGN SIZE  SQFT  
PER SIGN

SQFT
0.000001

W4-2 LEFT or RIGHT LANE ENDS (symbol) 1 48'' x 48'' 16.0 16.0
W20-1 ROAD WORK AHEAD 1 48'' x 48'' 16.0 16.0
W20-5 LEFT or RIGHT LANE CLOSED AHEAD 1 48'' x 48'' 16.0 16.0
W20-7 FLAGGER (symbol) 1 48'' x 48'' 16.0 16.0
G20-2 END ROAD WORK 1 36'' x 18'' 4.5 4.5

0.000001

CONVENTIONAL ROAD                    
TRAFFIC CONTROL SIGNS SQFT 68.5
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GROOVING FOR HIGH BUILD WATERBORNE PAVEMENT MARKING 
PAINT

The Contractor will establish a positive means for the removal of the grinding 
and/or grooving residue. Residue from dry grooving will be vacuumed. Solid 
residue will be removed from the pavement surfaces before being blown by 
traffic action or wind. The Contractor will conduct this work to control and 
minimize airborne dust and similar debris that may become a hazard to motor 
vehicle operation or nuisance to property owners. Residue from wet grooving 
will not be permitted to flow across lanes being used by public traffic or into 
gutter or drainage facilities. Residue, whether in solid or slurry form, will be 
disposed of in a manner that will prevent it from reaching any waterway in a 
concentrated state. All costs for removal of grinding and/or grooving residue 
will be included in the contract unit price per foot, for Grooving for Durable 
Pavement Marking contract item.

Unless otherwise specified in the plans, the Contractor will groove the surface 
for High Build Waterborne Pavement Marking Paint as specified in these plans 
and as per the manufacturer’s instructions.

The grooving will be completed within the following tolerances:

Description Specification Tolerance

Depth of Groove Marking Thickness1 + 15 mils + 5 mils
Width of Groove 5 to 6 inches
Length of Skip Lines2 10 foot 6 inches ± 3 inch
Tapers at ends of lines 6 to 9 inches
Between Double Lines 4 inches ± 1/2 inch

1 Marking thickness will include the thickness of marking material and 
reflective media.

2 Additional length may be required as specified in the plans.

The equipment will be capable of the following:

 Grooving the total width of the groove in one pass or uniform depths 
with multiple passes.

 Grooving without causing damage to the pavement joints or joint sealant 
material.

 Provide uniform alignment and depth.
 Moving continuously to permit a mobile traffic work operation.

If damage occurs, including, but not limited to, joints, joint sealant material, 
and backer rod, the grooving operation will be stopped, and modifications will 
be made to the grooving operation to prevent further damage. The Contractor 
will be required to use specially prepared circular diamond blade cutting heads 
to prevent damage at the joints. Damage caused will be repaired or replaced 
by the Contractor, as directed by the Engineer. No additional payment will be 
made for the repair work or any reapplication of the pavement marking in the 
area of the repair.

REMOVE AND REPLACE TOPSOIL

Prior to beginning project operations, a 4” depth of topsoil will be removed or 
bladed to the edges of the work area and left in a windrow a maximum of 10’ 
from the edge of the existing shoulder. Following completion of construction, 
topsoil will be spread evenly over the disturbed areas.

All costs associated with removing and replacing the topsoil along areas to be 
resurfaced will be incidental to the contract lump sum price for Remove and 
Replace Topsoil.
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EROSION CONTROL

All costs for the erosion control work for furnishing, placing, and maintaining 
erosion control including equipment, labor, seeding, fertilizing, 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.

MYCORRHIZAL INOCULUM

Mycorrhizal inoculum will consist of mycorrhizal fungi spores and mycorrhizal 
fungi-infected root fragments in a solid carrier. The carrier may include organic 
materials, calcinated clay, or other materials consistent with application and 
good plant growth. The supplier will provide certification of the fungal species 
claimed and the live propagule count. The inoculum will include a minimum 
25% the fungal species Rhizophagus intraradices. The remaining 75% may 
include other endomycorrhizal fungal species.

All seed will be inoculated by the seed supplier with a minimum of 100,000 
live propagules of mycorrhizal fungi per acre. All costs of inoculating the seed 
will be incidental to the contract lump sum price for Erosion Control.

The mycorrhizal inoculum will be as shown below or an approved equal:

Product Manufacturer

MycoApply Mycorrhizal Applications, Inc.
Grants Pass, OR
Phone: 1-866-476-7800
www.mycorrhizae.com

AM 120 Multi Species Blend Reforestation Technologies Int.
Gilroy, CA
Phone: 1-800-784-4769
www.reforest.com

LALRISE Prime and Max WP Lallemand Specialties Inc.
Milwaukee, WI
Phone: 1-844-590-7781
www.lallemandplantcare.com

FERTILIZING

The Contractor will apply an all-natural slow release fertilizer prior to seeding 
or placing sod. The all-natural fertilizer will have a minimum guaranteed 
analysis of 4-4-4 and be USDA Certified BioBased. It should provide a 
minimum of 4% (N) nitrogen with a minimum water insoluble nitrogen (WIN) 
fraction of 2.07%, a minimum of 4% (P2O5) available phosphate, a minimum 
of 4% (K2O) soluble potash, and a maximum carbon to nitrogen ratio (C:N 
ratio) of 5:1. The all-natural fertilizer will be free of weed-seed and pathogens 
accomplished through thermophilic composting, and not mechanical or 
chemical sterilization, to assure presence of beneficial soil microbiology. The 
fertilizer will have a near neutral pH, a low salt index, a low biological oxygen 
demand, contain organic humic and fulvic acids, and have high aerobic 
organism counts. The fertilizer will also be stable, free of bad odors, and be 

unattractive as a food source for animals. It should also be in a granular form 
that is easily spread.

The fertilizer will be applied at a rate of 1,500 pounds per acre in accordance 
with the manufacturer’s recommended method of application.

The all-natural slow release fertilizer will be as shown below or an approved 
equal:

Product Manufacturer

Sustane Sustane Corporate Headquarters
Cannon Falls, Minnesota
Phone: 1-800-352-9245
www.sustane.com

Perfect Blend Perfect Blend, LLC
Bellevue, WA
Phone: 1-866-456-8890
www.perfect-blend.com

Nature Safe

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,

Type F Permanent Seed Mixture will consist of the following:

Grass Species Variety
Pure Live Seed 

(PLS) 
(Pounds/Acre)

Western Wheatgrass Arriba, Flintlock, Rodan, 
Rosana, Walsh

7

Green Needlegrass Lodorm, AC Mallard Ecovar 4
Sideoats Grama Butte, Pierre 3
Blue Grama Bad River 2
Oats or Spring Wheat: 
April through May;
Winter Wheat: August 
through November

10

Total: 26

FIBER MULCHING

Fiber mulch will be applied in a separate operation following permanent 
seeding.

An additional 2% by weight of tackifier will be added to the fiber mulch product 
selected from the approved product list. If the product selected has guar gum 
tackifier included, then the additional 2% of tackifier will be guar gum. If the 
product selected has synthetic tackifier included, then the additional 2% of 
tackifier will be synthetic.

Fiber mulch will be applied at the rate of 2,000 pounds per acre.

The Contractor will allow the fiber mulch to cure a minimum of 18 hours prior 
to watering or any storm event to ensure proper cohesion between the soil 
and fiber particles.

All costs for the additional tackifier added to the fiber mulch including labor, 
equipment, and materials will be incidental to the contract unit  lump sum price 
for Erosion Control

The fiber mulch provided will be from the approved product list. The approved 
product list for fiber mulch may be viewed at the following internet site:

http://apps.sd.gov/HC60ApprovedProducts/main.aspx
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Table of Asphalt Removal, Cold Milling and Asphalt Concrete Composite

Length Width

Remove 
Asphalt 

Concrete 
Pavement

Asphalt 
Concrete 

Composite Length Width

Cold Milling 
Asphalt 

Concrete

Asphalt 
Concrete 

Composite
PCN Route Direction PCN (Ft) SqYd Ton (Ft) (Ft) SqYd Ton
i7ER 231 N 28 34 105.8 18.1 200 28 622.2 72.4
i7ET 231 S 28 12 37.3 6.4 200 12 266.7 31

Table of PCCP Repair Table of Asphalt Removal, Cold Milling and Asphalt Concrete Composite

Length Width

Remove 
Concrete 

Curb and/or 
Gutter

Remove 
Concrete 

Pavement

Remove 
Concrete 
Median 

Pavement

Nonreinforced 
PCC Pavement 

Repair
Gravel 

Cushion

No. 9 
Deformed       

Tie Bar

No. 5 
Deformed       

Tie Bar
1 ¼" 
Bar

Insert 
Steel Bar 

in PCC 
Pavement

Dowel 
Bar

4" Barrier 
Type 

Median 
PCC 

Pavement
PCN Route Direction (Ft) (Ft) Ft SqYd SqYd (SqYd) Ton (Each) (Each) (Each) (Each) (Each) SqYd
i7ER 231 N 28 24 74 74.7 12.3 74.7 75 16 14 16 46 24 10.3
i7ET 231 S 28 12 74 37.3 12.3 37.3 25 8 14 8 30 12 10.3

Table of Drop Inlets and Pipe Culverts Table of PCCP Repair

PCN Route Direction

Remove 
Drop 
Inlet

Remove 
Drop Inlet 
Frame and 

Grate 
Assembly

Remove 
Pipe 

Culvert

Remove 
Pipe End 
Section

24" RCP 
Class 2, 
Furnish

24" RCP, 
Install

24" RCP 
Flared 
End, 

Furnish

24" RCP 
Flared 
End, 

Install H

Type F69 
Concrete 
Curb and 

Gutter

Modified 
Type P9 

Concrete 
Gutter

Type E 
Frame 

and 
Grate

Class 
M6

Reinforcing 
Steel

Contractor 
Furnished 

Borrow 
Excavation

Each Each Ft Each Ft Ft Each Each Ft Ft Ft Each CuYd Lbs CuYd
i7ER SD 231 NB 1 1 38 1 82 82 1 1 4.437 60 14 1 1.056 211.6 60
 i7ET SD 231 SB 1 1 4.437 60 14 1 1.056 211.6
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Table of Pavement Marking Table of Drop Inlets and Pipe Culverts

PCN Route Direction

Cold 
Applied 
Plastic 

Pavement 
Marking, 
4" White

High Build 
Waterborne 

Pavement 
Marking 
Paint, 4" 

White

Grooving 
for Cold 
Applied 
Plastic 

Pavement 
Marking, 

4"

Grooving 
for 

Durable 
Pavement 
Marking, 

4"
Ft Ft Ft Ft

i7ER SD 231 NB 50 200 50 200
 i7ET SD 231 SB 50 50
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CL

Existing Inslope
4" Subbase In Place

Sand Cushion In Place
9" PCCP In Place

Base In Place

1.25" Modified Class S Asphalt Concrete In Place

1/8"/ft
2"

2.8"
1.7"

2"

0.015'/ft

1.25" Modified Class S Asphalt Concrete In Place

2.5" to 2" Class E Asphalt Concrete In Place

2.5"

Asphalt Concrete In Place

12'

2'

6' 2'12'

2'

2.67'

C&G In Place

2'

2.5" to 2" Class E Asphalt Concrete In Place

28'

Cold Milling Asphalt Comcrete - 2"
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CL

Exist
ing In

slope 4" Subbase In Place
Sand Cushion In Place
9" PCCP In Place

Base In Place
Base In Place

1.25" Modified Class S Asphalt Concrete In Place

1/8"/ft
2"

2.8"
1.7"

2"

0.015'/ft

1.25" Modified Class S Asphalt Concrete In Place

2.5" to 2" Class E Asphalt Concrete In Place

2.5"

Asphalt Concrete In PlaceAsphalt Concrete In Place

12'

2'

6'2' 12'

2'

2.67'

C&G In Place

2'

2.5" to 2" Class E Asphalt Concrete In Place

'

12'

Cold Milling Asphalt Comcrete - 2"

2.5

SD 231 SB
In Place Section & Cold Milling Section

SD 231 NB
In Place Section & Cold Milling Section

TYPICAL SECTIONS
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CL

Existing Inslope
4" Subbase In Place

Sand Cushion In Place
9" PCCP In Place

Base In Place

1/8"/ft
2.8"

2"

0.015'/ft

Asphalt Concrete In Place

12'

2'

6' 2'12'

2'

2.67'

C&G In Place

2'

28'

Cold Milling Asphalt Comcrete - 2"

1.75" Class E Asphalt Concrete In Place

2" Asphalt Concrete Composite

CL

Exist
ing In

slope 4" Subbase In Place
Sand Cushion In Place
9" PCCP In Place

Base In Place
Base In Place

1.25" Modified Class S Asphalt Concrete In Place

1/8"/ft
2"

2.8"
1.7"

2"

0.015'/ft

Asphalt Concrete In PlaceAsphalt Concrete In Place

12'

2'

6'2' 12'

2'

2.67'

C&G In Place

2'

2.5" to 2" Class E Asphalt Concrete In Place

'

12'

Cold Milling Asphalt Comcrete - 2"

2" Asphalt Concrete Composite

1.75" Class E Asphalt Concrete In Place

2.5

SD 231 NB
Resurfacing Section

SD 231 SB
Resurfacing Section
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Remove 1 pipe end section
Remove  38' - 18" RCP
NB
MRM 86.16+0.040

Remove  2 Drop Inlets
Remove 2 Frame & Grate
NB & SB
MRM 86.16+0.040

SITE LAYOUT
See Special Detail Sheets

Remove Concrete Median Pavement 20.6 SqYd
Remove Concrete Curb and/or Gutter - 74' SB
MRM 86.16+0.040Remove Concrete Curb and/or Gutter - 74' NB
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0 160-160

3470

3475

3480

3485

3490

3495

3500

3505

FL Elevation = 3485.49

& Type E Frame & Grate - 2
Install 2'x3' Type B Drop Inlet - 2

Flared End Section
and  24" RCP

Install 24" - 78' RCP

'78

Slope = 1.56%

and place topsoil
Cover with borrow

FL Elevation = 3484.38

Install Special Type P Gutter
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SD 231 SB Passing Lane

SD 231 NB Lanes and Shoulder
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SD 231 MRM86.16+0.040

2" Cold Milling and Place 2" Asphalt Concrete Composite

'
1
2

'14

Remove Asphalt Concrete, Place 3" Asphhalt Concrete Composite

Concrete Removal and Replacement
Special Detail

9" PCC Pavement and Place 2-2" Lifts Asphhalt Concrete Composite

'14

'100 '100

'
2
4

'
1
2

'
2
8

'
1
0

231 N-452 & 231 S-452 Non    14/30



SD 231 MRM86.16+0.040

Per Direction and 2.5' wide Median Pavement
NB & SB, Install 30' Type F Curb & Gutter 

Per Direction and 2.5' wide Median Pavement
NB & SB, Install 30' Type F Curb & Gutter 

and 2.5' wide Median Pavement
NB & SB, Install 6' Type F Curb & Gutter Taper

and 2.5' wide Median Pavement
NB & SB, Install 6' Type F Curb & Gutter Taper

and 2.5' wide Median Pavement
NB & SB, Install 14' Soecial Type P Gutter and  Type E Frame & Grate

Install 2' x 3' Type B Drop Inlet 

and  Type E Frame & Grate
Install 2' x 3' Type B Drop Inlet 

Between Drop Inlets
Install 24" - 4' RCP

& 24" Flared End
Install 24" - 78" RCP

Drop Inlet, and Pipe Installation
Curb and Gutter, Median Pavement,

Special Detail
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LC

D
B

A

D
B

A

D
B

A

REPAIR AREAS LESS THAN LANE WIDTH

D
B

A
D

B
A

D
B

A

JOINTS

TRANSVERSE

EXISTING

BETWEEN

D
B

Asphalt Concrete Shoulder Shoulder

ALL LANES

ACROSS

LENGTH &

UNIFORM

(Typical)

for removal.

Saw full depthR

R R

RR

W B

B

BT
T T

KEY:

                    PCC Pavement Repair Area

W

T

R

B

      Dowel Bar Assembly

      Two Tied Joints with Original Joint Restored with

      One Working & One Tied Joint

      Two Tied Joints

      roadway width and uniform length (across all lanes))

      Two Working Joints (Use only if repair is full 

PCC PAVEMENT REPAIR AREA TYPES:

1 Typical

2 Typical

    Drilled In - spaced 30" center to center.

    No. 5 x 24" epoxy coated deformed tie bars.

    Construction Joint - spaced 48" center to center.

    Sawed Joint - spaced 48" center to center.

    No. 5 x 30" epoxy coated deformed tie bars.

Steel Bars for Longitudinal Joints

 TYPICAL REPAIR AREAS

UP TO TWO LANE ROADWAY OR UP TO FOUR LANE DIVIDED ROADWAY

Slab
12' to 15'

Slab
12' to 15'

D
B

A

    Dowel Bar Assembly

         tie bars spaced 18" center to center.
         Drilled in No. 8 x 18" epoxy coated deformed

         dowel bars spaced 18" center to center.
         Drilled in 1" x 18" epoxy coated plain round
    Pavement Thickness < 8.5"

         tie bars spaced 18" center to center.
         Drilled in No. 9 x 18" epoxy coated deformed

         dowel bars spaced 18" center to center.
         Drilled in 1¼" x 18" epoxy coated plain round
    Pavement Thickness >= 8.5" and < 10.5"

         tie bars spaced 18" center to center.
         Drilled in No. 11 x 18" epoxy coated deformed

         dowel bars spaced 18" center to center.
         Drilled in 1½" x 18" epoxy coated plain round
    Pavement Thickness >= 10.5"

Steel Bars for Transverse Joints

Existing Joint Spacing Existing Joint Spacing Existing Joint Spacing Existing Joint SpacingExisting Joint Spacing

RESTORED

JOINT

ORIGINAL

RESTORED

ORIGINAL JOINT

C & G

GUTTER

CURB &
SHOULDERAND SHOULDER

CURB & GUTTER

GUTTER

CURB &

ORIGINAL JOINTS RESTORED

       the width of the existing concrete pavement.

  2   Edges of repair areas will be formed to match

       constructed/maintained full roadway width.

  1   Where possible, transverse joints will be

 Saw around repair areas full depth for removal.NOTES:

9" NONREINFORCED PCC PAVEMENT
PROJECT SECTION SHEET
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9D49

Type

Lin. Ft.

Per 

Cu. Yd.

Cu. Yd.

Per 

Lin. Ft.

 (Inches)

1T

(Inches)

2T

2% Slope

2
T

and payment.

linear foot measurement

the basis for horizontal

this line and it will also be

and cross sections refer to

The stated radii on the plans

32"

1
T

" Radius (Typ.)2
1" to 4

1

Sheet  1  of 1

5% Slope

TYPE P CONCRETE  GUTTER

0.075 13.3

GENERAL NOTES:

mainline PCC pavement transverse contraction joint location
mainline PCC pavement, a transverse contraction joint will be constructed in the concrete gutter at each
gutter is constructed adjacent to mainline PCC pavement. When concrete gutter is constructed adjacent to
Transverse contraction joints will be constructed at 10-foot intervals in the concrete gutter except when concrete

4
19

the thickness of the concrete.
joints, then the depth of the joint will be at least 1/4
inches deep if formed in the fresh concrete using a suitable grooving tool. If a saw is used to cut the contraction
mainline surfacing is not PCC concrete, the transverse contraction joints in the concrete gutter will be 1 1/2
When concrete gutter is not placed monolithically with the mainline PCC pavement and when the adjacent

SPECIAL TYPE P CONCRETE GUTTER

class M6 concrete.
The concrete for the type P concrete gutter will comply with the requirements of the specifications for

the methods shown on standard plate 380.21.
When concrete gutter longitudinally adjoins new concrete pavement, the method of attachment will be by one of

PCC pavement.
in the concrete gutter will be sawed and sealed the same as the transverse contraction joints in the mainline
When concrete gutter is placed monolithically with mainline PCC pavement, the transverse contraction joints

Special Type P Concrete Gutter Limits

and Gutter

Concrete Curb

Patment Limits for

and Gutter

Concrete Curb

Patment Limits forWidth of Special Type P Concrete Gutter

2
2
"

Gutter Line

(See Standard Plate 650.35)

Concrete Curb Taper

TRANSVERSE SECTION

PLAN VIEW

Expansion Joint Filler

" Preformed2
1*

Expansion Joint Filler

" Preformed2
1*

standard plate 650.90.
If the 1/2" preformed expansion joint filler is provided, then the joint will be sealed in accordance with
*Joint will not be needed if concrete curb and gutter and type P concrete gutter is placed at the same time.

3
2
"

PROJECT SECTION SHEET
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