
DESIGN DATA
Traffic Average Daily Max.Hr.

Current   2023

Forecast  2043

Pass:  <750

Pass:  <750

Trucks:  <750

Trucks:  <750

Total:  <750

Total:  <750

 N/A

 N/A

Design Speed:  65 mph

Bridges:  HL-93

Pavement Design Life 20 (years)

Minimum Sight Dist. for Stopping: 645'

Minimum Sight Dist. for Safe Passing: 1,100'

Clear Zone Distance: 18'

Sight Dist. for No Passing Zone: <1,100'
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DESIGNERS I hereby certify that the attached plans were
prepared by me or under my direct supervision
and that I am a duly registered professional
engineer under the laws of the state of ND.
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FEDERAL AID PROJECT BRP-BRC-2500(022)
STRUCTURE REPLACEMENT

SITE #1 - BRP-BRC-2500(022) 25-110-25.0 0.121 0.121

GOVERNING SPECIFICATIONS
Date Published and Adopted

by the North Dakota
Department of Transportation

Standard Specifications

Supplemental Specifications NONE

4/1/2023

BEGIN SITE #2
STRUCTURE #25-110-21.0
STA. 259+50 =  A POINT 1,597.2 FT
NORTH OF THE SW CORNER OF
SEC. 16, TWP. 156 N, RGE. 79 W.
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SKETCH MAP OF McHENRY COUNTY

SITE #2 - BRP-BRC-2500(022) 25-110-21.0 0.123 0.123

END SITE #2
STRUCTURE #25-110-21.0
STA. 266+00 =  A POINT 2,247.2 FT
NORTH OF THE SW CORNER OF
SEC. 16, TWP. 156 N, RGE. 79 W.

BEGIN SITE #3
STRUCTURE #25-110-20.1

STA. 310+09 =  A POINT 1,386.04 FT
NORTH OF THE SW CORNER OF

SEC. 9, TWP. 156 N, RGE. 79 W.

END SITE #3
STRUCTURE #25-110-20.1

STA. 317+56 =  A POINT 2,133.04 FT
NORTH OF THE SW CORNER OF

SEC. 9, TWP. 156 N, RGE. 79 W.

SITE #1: OLD STRUCTURE #25-110-25.0 / NEW STRUCTURE #25-110-25.1 IS LOCATED
APPROXIMATELY 0.4 MILES NORTH OF GRANVILLE, ND
SITE #2: OLD STRUCTURE #25-110-21.0 / NEW STRUCTURE #25-110-21.1  IS LOCATED
APPROXIMATELY 4 MILES NORTH OF GRANVILLE, ND
SITE #3: OLD STRUCTURE #25-110-20.1 / NEW STRUCTURE #25-110-20.2  IS LOCATED
APPROXIMATELY 5 MILES NORTH OF GRANVILLE, ND

PROJECT CONSISTS OF THREE STRUCTURE REMOVALS, INSTALLATION OF THREE R.C.B.C,
BITUMINOUS PAVEMENT, & INCIDENTALS.

LOCATION MAP

SITE 2 PROJECT
LOCATION

SITE 3 PROJECT
LOCATION

BEGIN SITE #1
STRUCTURE #25-110-25.0
STA. 55+10 =  A POINT 2,377.66 FT
NORTH OF THE SW CORNER OF
SEC. 4, TWP. 155 N, RGE. 79 W.

END SITE #1
STRUCTURE #25-110-25.0
STA. 61+50 =  A POINT 3,017.66 FT
NORTH OF THE SW CORNER OF
SEC. 4, TWP. 155 N, RGE. 79 W.

PROJECT TOTAL 0.386 0.386
SITE #3 - BRP-BRC-2500(022) 25-110-20.1 0.142 0.142

SITE 1 PROJECT
LOCATION
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This document was 
originally issued and 

sealed by Jonathan W. 
Martin, Registration 
Number PE-8415, on 

10/18/23 and the 
original document is 

stored at Wold 
Engineering, Bismarck 

GENERAL NOTES 
 
104-P01 EROSION CONTROL: Bid items Temporary Cover Crop, Fiber Rolls, Silt Fence, and 

Flotation Silt Curtain are included for use in conjunction with the Contractor’s 
SWPPP. These quantities may be eliminated or increased depending on the 
Contractor’s operation. An estimated quantity has been set up for each item.  

 
105-P01 UTILITIES: No utility relocations or adjustments are planned.  All utilities on the 

project need to be protected and remain in existing location.  
 
108-P01 CONTRACT TIME FOR COMPLETION:  Complete all work and open the roadway to 

traffic on or before November 8th, 2024.  The Contractor will be allowed to close the 
corridor as shown in Section 100 for a maximum of 90 calendar days.  Liquidated 
damages will be assessed for each day beyond the greater of 90 calendar day 
closure limit or each day beyond the completion date in accordance with Section 
108.07 B.1. 

 
202-P01 REMOVAL OF BITUMINOUS SURFACING: Remove the existing pavement, 

regardless of the depth encountered.  Include all costs for pavement removal, as well 
as disposal of removed pavement, in the contract unit price for “Removal of 
Bituminous Surfacing”.   

 
203-010 SHRINKAGE: 40 percent additional volume is included for shrinkage in earth 

embankment.  
 
203-385 AVERAGE HAUL: No average haul has been computed for this project. 
 
203-P01 COMPACTION CONTROL: Placement of embankment material shall be in 

accordance with Section 203.04 G3 of the Standard Specifications (Compaction 
Control, Type B). 

 
203-P02 COMMON EXCAVATION-TYPE B:  The suitability of material from on-site 

excavations for use as ordinary backfill will be determined by the engineer.  If the 
excavated material is deemed not suitable for ordinary backfill or not needed to 
construct the project, it shall become property of the contractor and disposed of 
outside of the road right-of-way, not adjacent to the construction site, and at a site 
approved by the engineer. Depending on site conditions, the Contractor may be 
required to haul and place waste excavation from one site to another if required 
embankment is short at one of the sites.  All costs associated with excavation, 
hauling, depositing and leveling the waste material shall be included in the unit price 
bid for “Common Excavation-Type B”. 

 
216-P01 WATER: The application of water for compaction of subgrade and aggregates, and 

for use as a dust palliative, as required, shall be included in the cost for other bid 
items.  

 
430-P01 COMMERCIAL GRADE HOT MIX ASPHALT: The Commercial Grade Hot Mix 

Asphalt shall meet a minimum of Superpave FAA 42 or greater. 

 
430-P02 COMPACTION: Compaction of hot bituminous pavement shall be in accordance with 

NDDOT Standard Specification Section 430.04 I.3 Ordinary Compaction.  The 
compaction equipment used shall include not less than one vibratory roller. 

 
430-P03 PAVEMENT LIFTS: A minimum of 24 hours of cure time is required between lifts. 
 
752-P01 TEMPORARY FENCE: Temporary fencing, if needed, will be provided by the 

Contractor after determining the presence of livestock during construction and in 
consultation with the landowner.  The Contactor shall coordinate with the adjacent 
landowners to determine if livestock will be present during construction.  If a 
temporary fence is needed, the Contractor shall install and maintain an electric fence 
to contain the livestock.  The temporary electric fence shall remain in place until the 
permanent fence is installed.  If no livestock is present during construction this bid 
item will be removed.  Installation, maintenance and removal of the temporary electric 
fence shall be included in the price bid for “Temporary Fence”.  

 
762-P01 PAVEMENT MARKING: If the Engineer and Contractor agree, plan quantity will be 

used as the measurement for payment for pavement marking items. 
 
 
 
 
 
 



 
ENVIRONMENTAL NOTES 
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This document was 
originally issued and 

sealed by Jonathan W. 
Martin, Registration 
Number PE-8415, on 

10/18/23 and the 
original document is 

stored at Wold 
Engineering, Bismarck 

 

ENVIRONMENTAL NOTES (EN): McHenry County, the North Dakota Department of 
Transportation and the Federal Highway Administration have made environmental 
commitments to secure approval of this project. The following environmental notes are 
requirements to comply with these commitments:   

EN-1   SPAWNING RESTRICTION:  Do not work within the Egg Creek, Hay Coulee 
Creek, and South Egg Creek from April 15 to June 1. 
 
EN-2   AQUATIC NUISANCE SPECIES (ANS):  Equipment that was last used outside of 
North Dakota or within a Class I infested waterbody (identified on the North Dakota Game 
and Fish Department (NDGFD) website) requires an inspection by NDGFD.  Notify the 
NDGFD at least 10 business days prior to pumps, watercraft, or any equipment entering a 
public water to allow the NDGFD sufficient time to inspect any and all such equipment for 
ANS. Contact the NDGFD ANS Coordinator, Ben Holen by e-mail - bholen@nd.gov for 
equipment inspections.  Supply one of the following to the engineer as proof of compliance 
prior to work taking place in the water: (1) the NDGFD inspection report, (2) documented 
NDGFD correspondence (email or signed letter).   
 
EN-3   TEMPORARY WETLAND IMPACT:  Temporary impact areas within wetlands and or 
other waters are incorporated into the plans for this project.  Remove temporary fill placed 
and sedimentation in wetlands or other waters.  Restore these wetlands to preconstruction 
contours.   
 
EN-4   WETLAND MITIGATION:  Prior to beginning work on the project, purchase exactly 
0.35 acres of wetland mitigation credits for Site 1, 0.44 acres of wetland mitigation credits for 
Site 2, and 0.62 acres of wetland mitigation credits for Site 3 from Ducks Unlimited to satisfy 
the Environmental Commitments shown in Section 75 of the plans.  No work shall begin on 
the project until a Credit Sales Letter from Ducks Unlimited is submitted and accepted by the 
US Army Corps of Engineers (USACE), North Dakota Regulatory Office.  The wetland 
mitigation credits shall be purchased from the Souris River Basin service area.  The details 
are: 
 
Souris River Basin 1.41 credits @ $90,000/credit = $126,900 
 
The contact information to purchase the wetland mitigation credits from Ducks Unlimited is  
provided below (refer to project number NWO-2009-00990-BIS): 
 
Trenton Hieb 
Biologist in Ecosystem Services – Mitigation 
Ducks Unlimited (Great Plains Region) 
2525 River Road 
Bismarck, ND 58503 
Phone: 701-355-3573 
Email: thieb@ducks.org 
 
 
 
 

 
 
 
Permits Required   
US Army Corps of Engineers – Section 404 Permit 
Status: To be obtained.  
 
ND Department of Health – NDPDES Permit 
Status: To be obtained by contractor prior to construction. Owner to be listed as McHenry 
County on the permit.  
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SHEET
NO.

SECTION 
NO.PROJECT NO.STATE

BRP-BRC-2500(022)

                      
Site 1

                      
Site 2

                      
Site 3 TOTALSPEC UNITITEM DESCRIPTIONCODE

103 0100 CONTRACT BOND L SUM 0.33 0.33 0.34 0 1
202 0108 REMOVAL OF STRUCTURE-SITE 1                       L SUM 1 0 0 0 1
202 0109 REMOVAL OF STRUCTURE-SITE 2                       L SUM 0 1 0 0 1
202 0110 REMOVAL OF STRUCTURE-SITE 3                       L SUM 0 0 1 0 1
202 0132 REMOVAL OF BITUMINOUS SURFACING                   SY   641 647 734 0 2022
202 0312 REMOVE EXISTING FENCE                             LF   250 330 538 0 1118
203 0102 COMMON EXCAVATION-TYPE B                          CY   1404 1866 1995 0 5265
203 0109 TOPSOIL                                           CY   431 575 504 0 1510
210 0051 BOX CULVERT EXCAVATION - SITE 1                   EA   1 0 0 0 1
210 0052 BOX CULVERT EXCAVATION - SITE 2                   EA   0 1 0 0 1
210 0053 BOX CULVERT EXCAVATION - SITE 3                   EA   0 0 1 0 1
210 0210 FOUNDATION FILL                                   CY   904 914 1152 0 2970
210 0405 FOUNDATION PREPARATION-BOX CULVERT                EA   1 1 1 0 3
251 0200 SEEDING CLASS II                                  ACRE 0.8 0.8 0.8 0 2.4
251 2000 TEMPORARY COVER CROP                              ACRE 0.8 0.8 0.8 0 2.4
253 0101 STRAW MULCH                                       ACRE 1.6 1.6 1.6 0 4.8
255 0103 ECB TYPE 3                                        SY   0 0 352 0 352
256 0200 RIPRAP GRADE II                                   CY   160 162 304 0 626
260 0200 SILT FENCE SUPPORTED                              LF   160 200 130 0 490
260 0201 REMOVE SILT FENCE SUPPORTED                       LF   160 200 130 0 490
261 0112 FIBER ROLLS 12IN                                  LF   440 440 660 0 1540
261 0113 REMOVE FIBER ROLLS 12IN                           LF   160 120 280 0 560
262 0100 FLOTATION SILT CURTAIN                            LF   80 0 110 0 190
262 0101 REMOVE FLOTATION SILT CURTAIN                     LF   80 0 110 0 190
302 0120 AGGREGATE BASE COURSE CL 5                        TON  515 515 594 0 1624
411 0105 MILLING PAVEMENT SURFACE                          SY   76 76 76 0 228
430 0500 COMMERCIAL GRADE HOT MIX ASPHALT                  TON  203 203 232 0 638
606 0905 9FT X 5FT PRECAST RCB CULVERT LF 240 0 0 0 240
606 0906 9FT X 6FT PRECAST RCB CULVERT                     LF   0 228 0 0 228
606 1209 12FT X 9FT PRECAST RCB CULVERT                    LF   0 0 288 0 288
606 4905 9FT X 5FT PRECAST RCB END SECTION EA 2 0 0 0 2
606 4906 9FT X 6FT PRECAST RCB END SECTION                 EA   0 2 0 0 2
606 5209 12FT X 9FT PRECAST RCB END SECTION                EA   0 0 2 0 2
702 0100 MOBILIZATION                                      L SUM 0.33 0.33 0.34 0 1
704 1000 TRAFFIC CONTROL SIGNS                             UNIT 0 0 2018 0 2018
704 1052 TYPE III BARRICADE                                EA   0 0 33 0 33
709 0100 GEOSYNTHETIC MATERIAL TYPE G                      SY   338 321 491 0 1150
709 0155 GEOSYNTHETIC MATERIAL TYPE RR                     SY   238 242 454 0 934
752 0320 FENCE BARBED WIRE 4 STRAND-STEEL POST             LF   250 330 435 0 1015
752 0905 TEMPORARY FENCE                                   LF   315 388 400 0 1103
752 2100 VEHICLE GATE                                      EA   0 0 1 0 1
752 3150 CORNER ASSEMBLY BARBED WIRE-WOOD POST             EA   0 0 2 0 2
762 0430 SHORT TERM 4IN LINE-TYPE NR                       LF   160 163 187 0 510
762 1104 PVMT MK PAINTED 4IN LINE                          LF   1440 1463 1681 0 4584
900 1001 TEMPORARY STREAM DIVERSION - SITE 1               EA   1 0 0 0 1
900 1002 TEMPORARY STREAM DIVERSION - SITE 2               EA   0 1 0 0 1
900 1003 TEMPORARY STREAM DIVERSION - SITE 3               EA   0 0 1 0 1
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SHEET
NO.
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NO.PROJECT NO.STATE

BRP-BRC-2500(022)

                      
Site 1

                      
Site 2

                      
Site 3 TOTALSPEC UNITITEM DESCRIPTIONCODE

900 2001 WETLAND MITIGATION SITE 1                         ACRE 0.35 0 0 0 0.35
900 2002 WETLAND MITIGATION SITE 2                         ACRE 0 0.44 0 0 0.44
900 2003 WETLAND MITIGATION SITE 3                         ACRE 0 0 0.62 0 0.62
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Basis of Estimate 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1Topsoil quantities based on 6” stripping and 6” respreading within the grading limits.   

 
 
 
 
 
 
 
 
 
 
 

 
 
Topsoil  
Payment shall be plan quantity 
 
Common Excavation – Type B 
Payment shall be plan quantity 
 
Short Term 4IN Line-Type NR 
Site 1 - Sta. 55+10 to 61+50 (Yellow CL Skips after Top Lift of Asphalt) – 160 LF 
Site 2 - Sta. 259+50 to 266+00 (Yellow CL Skips after Top Lift of Asphalt) – 163 LF  
Site 3 - Sta. 310+09 to 317+56 (Yellow CL Skips after Top Lift of Asphalt) – 187 LF 
 
PVMT MK Painted 4IN Line 
Site 1 - Sta. 55+10 to 61+50 (Yellow CL Skips) – 160 LF 

Sta. 55+10 to 61+50 (White Edge Line) – 1,280 LF 
Site 2 - Sta. 259+50 to 266+00 (Yellow CL Skips) – 163 LF 

Sta. 259+50 to 266+00 (White Edge Line) – 1,300 LF 
Site 3 - Sta. 310+09 to 317+56 (Yellow CL Skips) – 187 LF 

Sta. 310+09 to 317+56 (White Edge Line) – 1,494 LF 
 
 
 
 

 
 
 
 
 
 
 
 
 

   
 
 
 
 
 
 
 
 
  
 
 
 
 

 
 
 

 

BASIS OF ESTIMATE 
Site 1 ~ Typical Section ~ Sta. 57+29 to 59+35 (0.039 Miles) 

Site 2 ~ Typical Section ~ Sta. 261+66 to 263+74 (0.039 Miles) 
Site 3 ~ Typical Section ~ Sta. 312+70 to 315+06 (0.045 Miles) 

Description Unit Width Unit/Mile Site 1 Site 2 Site 3 Total 

Aggregate Base Course CL. 5 @ 1.875 Ton/CY TON 32’  13,200 515 515 594 1,624 

Tack Coat @ 0.05 Gal/SY (2nd Lift) (Not a pay item) GAL 32’ 939 37 37 42 116 

Commercial Grade Hot Mix Asphalt TON 28’ 4,889 191 191 220 602 

PG 58S-28 Asphalt Cement @ 6.5% (Not a pay item) TON 28’ 318 12.4 12.4 14.3 39.1 

Site 1 ~ Typical Section ~ Sta. 57+17 to 57+29 & 59+35 to 59+47 (0.005 Miles) 
Site 2 ~ Typical Section ~ Sta. 261+54 to 261+66 & 263+74 to 263+86 (0.005 Miles) 
Site 3 ~ Typical Section ~ Sta. 312+58 to 312+70 & 315+06 to 315+18 (0.005 Miles) 

Description Unit Width Unit/Mile Site 1 Site 2 Site 3 Total 

Tack Coat @ 0.05 Gal/SY (2nd Lift) (Not a pay item) GAL 32’ 939 5 5 5 15 

Commercial Grade Hot Mix Asphalt TON 28’ 2,363 12 12 12 36 

PG 58S-28 Asphalt Cement @ 6.5% (Not a pay item) TON 28’ 154 0.8 0.8 0.8 2.4 

Earthwork Table 

LOCATION 

Common Excavation 
– Type B Embankment Waste Topsoil1 

(CY) (CY) (CY) (CY) 

A B C = A – B D 

Site 1 Sta. 55+10 to 61+50 1,404 1,207 197 431 

Site 2 Sta. 259+50 to 266+00 1,866 1,640 226 575 

Site 3 Sta. 310+09 to 317+56 1,995 1,067 928 504 

Project Totals 5,265 3,914 1,351 1,510 
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Wetlands Mitigation and Environmental 
Site 1 

Wetland Impact Table 

Wetland 
Number Location 

Wetland 
Feature 

Wetland 
Feature 

USACE 
Jurisdictional 

Wetlands1 

Wetland Impacts 
Acre(s) 

USFWS Easement 
Impacts            
Acre(s) 

Wetland Mitigation 

Mitigation Required USACE/11990 Bank 11990 Bank USFWS Bank 

Temp.  Perm.  Temp. Perm. 
EO 

11990 USACE USFWS Location Acre(s) Location Acre(s) Location Acre(s) 
1c Sec.5, T155N, 

R79W 
Fringe 

Wetland Natural Yes 0.10 0.03  0 0  Y Y N DU  0.03          

1d Sec.5, T155N, 
R79W 

Fringe 
Wetland Natural Yes 0.03 0.06 0  0  Y Y N DU 0.06          

1e Sec.4, T155N, 
R79W 

Fringe 
Wetland Natural Yes 0 0 0   0 N N N             

1f Sec.4, T155N, 
R79W 

Fringe 
Wetland Natural Yes 0.12 0.04 0 0 Y Y N DU 0.04     

1g Sec.4, T155N, 
R79W 

Fringe 
Wetland Natural Yes 0.07 0.02 0 0 Y Y N DU 0.02     

1h Sec.4, T155N, 
R79W 

Fringe 
Wetland Natural Yes 0 0 0   0 N N N             

         0.32 0.15 0 0         0.15   0   0 

 
 
 
 
 

 
 
 
 

 
 
 
 

Impact Summary Table 
  

Mitigation Summary Table 

Permanent              
Impact Summary 

Temporary Impacts and 
additional information 

    Location 
Onsite 
Acre(s) 

11990    
Bank        

Acre(s) 

USACE/11990    
Bank              

Acre(s) 

USFWS    
Bank        

Acre(s) 

Wetland 
Type 

Total 
(Acres) 

Wetland 
Type 

Total 
(Acres/Lf)   

USACE Only         

Natural/JD 0.15 Temporary 
JD 0.32 

  
EO 11990 Only        

Natural/Non-
JD 0 Non-JD 

Temporary 0 
  

USACE/11990 DU 0   0.35    

Artificial/JD 0 Permanent    
JD  > 0.10 0.15 

  
USFWS         

Artificial 
/Non-JD 0 Permanent 

OW 
0.10 ac/122 

ft.    
 Total 0 0 0.35 0 

Total 0.15 Temporary 
OW 

0.36 ac/200 
ft.           

 
 
 

Other Waters Impact Table 
Other Waters Other Water Mitigation 

Number Location Type 

Size 

Feature 
USACE 

Jurisdictional1 

Impacts to Other Waters Mitigation Required 
Mitigation 

Location; ratio Method Acre(s) 
Linear 
Feet 

Acre(s)             
Temp            Perm  

Linear Feet          
Temp        Perm  EO 11990 USACE USFWS 

1a Sec.5, T155N, 
R79W 

South Egg 
Creek 0.52 320 Natural Yes 0.18 0.05 100 61 N Y N DU @ 2:1  

1b Sec.4, T155N, 
R79W 

South Egg 
Creek 0.57 210 Natural Yes 0.18 0.05 100 61 N Y N DU @ 2:1  

    Totals 1.09 530   0.36 0.10 200 122      

1 A wetland Jurisdictional Determination was issued by the USACE on 3/07/2023; NWO-2009-00990-BIS. 
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Wetlands Mitigation and Environmental 
Site 2 

Wetland Impact Table 

Wetland 
Number Location 

Wetland 
Feature 

Wetland 
Feature 

USACE 
Jurisdictional 

Wetlands1 

Wetland Impacts 
Acre(s) 

USFWS Easement 
Impacts            
Acre(s) 

Wetland Mitigation 

Mitigation Required USACE/11990 Bank 11990 Bank USFWS Bank 

Temp.  Perm.  Temp. Perm. 
EO 

11990 USACE USFWS Location Acre(s) Location Acre(s) Location Acre(s) 

2a 
Sec.17, 
T156N, 
R79W 

Fringe 
Wetland Natural Yes 0.12 0.05  0 0  Y Y N DU  0.05         

2b 
Sec.17, 
T156N, 
R79W 

Fringe 
Wetland Natural Yes 0.05 0 0  0  N N N             

2c 
Sec.16, 
T156N, 
R79W 

Fringe 
Wetland Natural Yes 0 0.05 0   0 Y Y N DU   0.05         

2d 
Sec.16, 
T156N, 
R79W 

Fringe 
Wetland Natural Yes 0.03 0.04 0 0 Y Y N DU  0.04     

         0.20 0.14 0 0         0.14   0   0 

 
 

 
1 A wetland Jurisdictional Determination was issued by the USACE on 3/07/2023; NWO-2009-00990-BIS. 

 
Impact Summary Table 

  
Mitigation Summary Table 

Permanent              
Impact Summary 

Temporary Impacts and 
additional information 

    Location 
Onsite 
Acre(s) 

11990    
Bank        

Acre(s) 

USACE/11990    
Bank              

Acre(s) 

USFWS    
Bank        

Acre(s) 

Wetland 
Type 

Total 
(Acres) 

Wetland 
Type 

Total 
(Acres/Lf)   

USACE Only         

Natural/JD 0.14 Temporary 
JD 0.20 

  
EO 11990 Only        

Natural/Non-
JD 0 Non-JD 

Temporary 0 
  

USACE/11990 DU 0   0.44   

Artificial/JD 0 Permanent    
JD  > 0.10 0.14 

  
USFWS         

Artificial 
/Non-JD 0 Permanent 

OW 
0.15 ac/126 

ft.    
 Total 0 0 0.44 0 

Total 0.14 Temporary 
OW 

0.26 ac/150 
ft.           

 
 
 

Other Waters Impact Table 
Other Waters Other Water Mitigation 

Number Location Type 

Size 

Feature 
USACE 

Jurisdictional1 

Impacts to Other Waters (USACE) Impacts to Other Waters (USFWS) Mitigation Required Mitigation 
Location; 

ratio Method Acre(s) 
Linear 
Feet 

Acre(s)          
Temp      Perm  

Linear Feet       
Temp      Perm  

Acre(s)          
Temp      Perm  

Linear Feet        
Temp      Perm EO 11990 USACE USFWS 

2 
Sec.16&17, 

T156N, 
R79W 

Hay 
Coulee 1.06 558 Natural Yes 0.26 0.15 150 126 0 0 0 0 N Y N DU @ 2:1  

    Totals 1.06 558   0.26 0.15 150 126 0 0 0 0      





 
This document was 
originally issued and 

sealed by Jonathan W. 
Martin, Registration 
Number PE-8415, on 

10/18/23 and the 
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Wetlands Mitigation and Environmental 
Site 3 

Wetland Impact Table 

Wetland 
Number Location 

Wetland 
Feature 

Wetland 
Feature 

USACE 
Jurisdictional 

Wetlands1 

Wetland Impacts 
Acre(s) 

USFWS Easement 
Impacts            
Acre(s) 

Wetland Mitigation 

Mitigation Required USACE/11990 Bank 11990 Bank USFWS Bank 

Temp.  Perm.  Temp. Perm. 
EO 

11990 USACE USFWS Location Acre(s) Location Acre(s) Location Acre(s) 

1a 
Sec.8, 
T156N, 
R79W 

Fringe 
Wetland Natural Yes 0 0  0 0  N N N             

1b 
Sec.8, 
T156N, 
R79W 

Fringe 
Wetland Natural Yes 0.04 0.01 0  0  Y Y N DU  0.01          

1c 
Sec.8, 
T156N, 
R79W 

Fringe 
Wetland Natural Yes 0.12 0.03 0   0 Y Y N DU  0.03          

1d 
Sec.9, 
T156N, 
R79W 

Fringe 
Wetland Natural Yes 0.06 0.06 0 0 Y Y N DU  0.06     

1e 
Sec.9, 
T156N, 
R79W 

Fringe 
Wetland Natural Yes 0.26 0.02 0   0 Y Y N DU  0.02          

         0.48 0.12 0 0         0.12   0   0 

 
 

 
1 A wetland Jurisdictional Determination was issued by the USACE on 12/22/2022; NWO-2009-02389-BIS. 

 
Impact Summary Table 

  
Mitigation Summary Table 

Permanent              
Impact Summary 

Temporary Impacts and 
additional information 

    Location 
Onsite 
Acre(s) 

11990    
Bank        

Acre(s) 

USACE/11990    
Bank              

Acre(s) 

USFWS    
Bank        

Acre(s) 

Wetland 
Type 

Total 
(Acres) 

Wetland 
Type 

Total 
(Acres/Lf)   

USACE Only         

Natural/JD 0.12 Temporary 
JD 0.48 

  
EO 11990 Only        

Natural/Non-
JD 0 Non-JD 

Temporary 0 
  

USACE/11990 DU 0   0.62   

Artificial/JD 0 Permanent    
JD  > 0.10 0.12 

  
USFWS         

Artificial 
/Non-JD 0 Permanent 

OW 
0.25 ac/122 

ft.    
 Total 0 0 0.62 0 

Total 0.12 Temporary 
OW 

0.41 ac/150 
ft.           

 
 
 

Other Waters Impact Table 
Other Waters Other Water Mitigation 

Number Location Type 

Size 

Feature 
USACE 

Jurisdictional1 

Impacts to Other Waters Mitigation Required 
Mitigation 

Location; ratio Method Acre(s) 
Linear 
Feet 

Acre(s)             
Temp            Perm  

Linear Feet          
Temp        Perm  EO 11990 USACE USFWS 

1 
Sec.8&9, 
T156N, 
R79W 

Egg Creek 0.91 552 Natural Yes 0.41 0.25 150 122 N Y N DU @ 2:1  

    Totals 0.91 552   0.41 0.25 150 122      



















SECTION SHEET

NO. NO.

100 1

E5-1-48 48"x48" EXIT GORE 35 48"x48" SURVEY CREW

G20-1-60 60"x24" ROAD WORK NEXT __ MILES 28 48"x48" BRIDGE PAINTING AHEAD or __ FT

G20-1b-60 60"x24" NO WORK IN PROGRESS (Sign and installation only) 18 48"x48" MATERIAL ON ROADWAY

G20-2-48 48"x24" END ROAD WORK 26 48"x48" PAVEMENT BREAKS

G20-4-36 36"x18" PILOT CAR FOLLOW ME (Mounted to back of pilot car) 18 48"x48" RUMBLE STRIPS AHEAD

G20-4b-36 36"x30" WAIT FOR PILOT CAR 18 48"x48" FRESH OIL LOOSE ROCK

G20-50a-72 72"x36" ROAD WORK NEXT __ MILES RT & LT ARROWS 43 48"x48" DOUBLE REVERSE CURVE

G20-52a-72 72"x24" ROAD WORK NEXT __ MILES RT or LT ARROW 36

G20-55-96 96"x48" SPEED LIMIT ENFORCED - MINIMUM FEE $80 WHEN WORKERS PRESENT 59

M1-1-36 36"x36" INTERSTATE ROUTE MARKER (Post and installation only) 11

M1-4-24 24"x24" U.S. ROUTE MARKER (Post and installation only) 10

M1-5-24 24"x24" STATE ROUTE MARKER (Post and installation only) 10

M3-1-24 24"x12" NORTH (Mounted on route marker post) 20 7 140

M3-2-24 24"x12" EAST (Mounted on route marker post) 7

M3-3-24 24"x12" SOUTH (Mounted on route marker post) 13 7 91

M3-4-24 24"x12" WEST (Mounted on route marker post) 7

M4-8-24 24"x12" DETOUR (Mounted on route marker post) 31 7 217

M4-9-30 30"x24" DETOUR ARROW RIGHT or LEFT/AHD AND RT or LT 15

M4-10-48 48"x18" DETOUR (INSIDE ARROW) RIGHT or LEFT (Mounted on barricade) 1 7 7

M5-1-21 21"x15" ADVANCE TURN ARROW RT or LT(Mounted on route marker post) 6 7 42

M5-1-30 30"x21" ADVANCE TURN ARROW RT or LT(Mounted on route marker post) 9

M6-1-21 21"x15" DIRECTIONAL ARROW RT or LT (Mounted on route marker post) 7 7 49

M6-1-30 30"x21" DIRECTIONAL ARROW RT or LT (Mounted on route marker post) 9

M6-3-21 21"x15" DIRECTIONAL ARROW UP (Mounted on route marker post) 15 7 105

R1-1-48 48"x48" STOP 32

R1-2-60 60"x60" YIELD 29

R2-1-36 36"x48" SPEED LIMIT __ (Portable only) 30

R2-1-48 48"x60" SPEED LIMIT __ 39

R2-1aP-24 24"x18" MINIMUM FEE $80 (Mounted on Speed Limit post) 10 SPECIAL SIGNS

R3-2-48 48"x48" NO LEFT TURN 35 24"x24" COUNTY ROAD 3 ROUTE MARKER 330

R4-1-48 48"x60" DO NOT PASS 39 48"x48" XX TON RESTRICTED BRIDGE AHEAD 70

R4-7-48 48"x60" KEEP RIGHT 39

R5-1-48 48"x48" DO NOT ENTER 35

R6-1-54 54"x18" ONE WAY RIGHT or LEFT (Mounted on STOP or DO NOT ENTER  post) 14

R7-1-12 12"x18" NO PARKING ANY TIME 11

R10-6-24 24"x36" STOP HERE ON RED 16

R11-2-48 48"x30" ROAD CLOSED (Mounted on barricade) 6 12 72

R11-2a-48 48"x30" STREET CLOSED (Mounted on barricade) 12

R11-3a-60 60"x30" ROAD CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY (Mtd on barricade) 13 15 195

R11-3c-60 60"x30" STREET CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY (Mtd on barricade) 15

R11-4a-60 60"x30" STREET CLOSED TO THRU TRAFFIC (Mounted on barricade) 15

W1-3-48 48"x48" REVERSE TURN RIGHT or LEFT 35

W1-4-48 48"x48" REVERSE CURVE RIGHT or LEFT 35

W1-4b-48 48"x48" TWO LANE REVERSE CURVE RIGHT or LEFT 35

W1-6-48 48"x24" ONE DIRECTION LARGE ARROW 26

W3-1-48 48"x48" STOP AHEAD 35

W3-3-48 48"x48" SIGNAL AHEAD 35 TRAFFIC CONTROL SIGNS                                                                                           TOTAL UNITS

W3-4-48 48"x48" BE PREPARED TO STOP 35

W3-5-48 48"x48" SPEED REDUCTION AHEAD 35

W4-2-48 48"x48" LANE ENDS RIGHT or LEFT 35

W5-1-48 48"x48" ROAD NARROWS 35

W5-8-48 48"x48" THRU TRAFFIC RIGHT LANE 35

W5-9-48 48"x48" ROAD WORK TRAFFIC ONLY DOWN & LT or RT ARROW 35

W6-3-48 48"x48" TWO WAY TRAFFIC 35

W8-1-48 48"x48" BUMP 35

W8-3-48 48"x48" PAVEMENT ENDS 35

W8-7-48 48"x48" LOOSE GRAVEL 35

W8-11-48 48"x48" UNEVEN LANES 35

W8-12-48 48"x48" NO CENTER LINE 35

W8-17-48 48"x48" SHOULDER DROP-OFF SYMBOL 35

W8-53-48 48"x48" TRUCKS ENTERING HIGHWAY 35

W8-54-48 48"x48" TRUCKS ENTERING AHEAD or __ FT or _ MILE 35

W8-55-48 48"x48" TRUCKS CROSSING AHEAD or __ FT or _ MILE 35

W8-56-48 48"x48" TRUCKS EXITING HIGHWAY 35

W9-3a-48 48"x48" CENTER LANE CLOSED SYMBOL 35

W13-1P-30 30"x30" __ MPH ADVISORY SPEED PLAQUE (Mounted on warning sign post) 14

W14-3-64 64"x48" NO PASSING ZONE 28

W16-2P-30 30"x24" __ FEET PLAQUE (Mounted on warning sign post) 10

W20-1-48 48"x48" ROAD WORK AHEAD or _FT or _ MILE 35

W20-2-48 48"x48" DETOUR AHEAD or __ FT or _ MILE 6 35 210

W20-3-48 48"x48" ROAD or STREET CLOSED AHEAD or __ FT or _ MILE 14 35 490

W20-4-48 48"x48" ONE LANE ROAD AHEAD or __ FT or _ MILE 35

W20-5-48 48"x48" RIGHT or CENTER or LEFT LANE CLOSED AHEAD or __ FT or _ MILE 35

W20-7-48 48"x48" FLAGGER 35

W20-8-18 18"x18" STOP - SLOW PADDLE Back to Back 5

W20-52P-54 54"x12" NEXT __ MILES (Mounted on warning sign post) 12

W21-1-48 48"x48" WORKERS 35

W21-2-48 48"x48" FRESH OIL 35

W21-3-48 48"x48" ROAD MACHINERY AHEAD  or __ FT or _ MILE 35

W21-5-48 48"x48" SHOULDER WORK 35

W21-5a-48 48"x48" RIGHT or LEFT SHOULDER CLOSED 35

W21-5b-48 48"x48" RIGHT or LEFT SHOULDER CLOSED AHEAD or __ FT or _ MILE 35

UNITS 

SUB 

TOTAL

33

2

This document was

originally issued

and sealed by

Jonathan W. Martin,

Registration Number

PE-8415,

on 10/18/23 and the

original document

is stored at the Wold 

Engineering, Bismarck.

Traffic Control Devices List

35

35

NOTE:

If additional signs are 

required, units will be 

calculated using the formula 

from Section III-18.06 of the 

Design Manual.

http://www.dot.nd.gov/

10

2018

STATE

ND

PROJECT NO.

35

BRP-BRC-2500(022)

UNITS 

PER 

AMOUNT

35

35

AMOUNT 

REQUIRED

SIGN 

SIZE

W21-6-48

DESCRIPTION

35

35

35

UNITS 

PER 

AMOUNT

UNITS 

SUB 

TOTAL

SIGN 

NUMBER

W38-1-48

M1-6-24

SIGN 

NUMBER

SIGN 

SIZE
DESCRIPTION

AMOUNT 

REQUIRED

W21-51-48

W21-52-48

W21-53-48

W22-8-48

W21-50-48

W24-1-48

33

EACH

EACH

EACH

EACH

EACH

EACH

EACH

EACH

QUANTITY

704-1072

704-1080

704-1081

704-1085

704-3501

SEQUENCING ARROW PANEL - TYPE B

SF

LF

EACH

EACH

EACH

EACH

EACH

EACH

704-1052

704-1050

PORTABLE RUMBLE STRIPS

SEQUENCING ARROW PANEL - TYPE A

LF

LF

SPEC & CODE

DESCRIPTION

FLAGGING704-0100 MHR

704-1000

SPEC & 

CODE
UNIT

DELINEATOR DRUMS

TRAFFIC CONES

PRECAST CONCRETE MED BARRIER - STATE FURNISHED

RAISED PAVEMENT MARKERS

SHORT TERM 4IN LINE - TYPE R

SHORT TERM 4IN LINE - TYPE NR

704-3510

762-0200

762-0420

762-0430

STACKABLE VERTICAL PANELS

VERTICAL PANELS - BACK TO BACK

704-1070 DELINEATOR

SEQUENCING ARROW PANEL - TYPE C

OBLITERATION OF PVMT MK

PORTABLE PRECAST CONCRETE MED BARRIER

704-1048

FLEXIBLE DELINEATORS

TYPE I BARRICADES

TYPE III BARRICADES

EACH

704-1086

704-1087

704-1500

704-1060

704-1065

704-1067 TUBULAR MARKERS
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LEGEND

-  R11-2-48 Road Closed
   (Barricade Mounted)
- R11-3a-60 Road Closed 0.3 Miles Ahead Local

Traffic Only (Barricade Mounted)
- R11-3a-60 Road Closed 0.6 Miles Ahead Local

Traffic Only (Barricade Mounted)
- W20-3-48 Road Closed 1,440 FT

(Post Mounted)
- W20-3-48 Road Closed 720 FT

(Post Mounted)
- M4-10R-48 Detour Arrow

(Barricade Mounted)
- M4-10L-48 Detour Arrow

(Barricade Mounted)
- W20-3-48 Road Closed Ahead

(Post Mounted)
- W20-2-48 Detour 1,590 FT

(Post Mounted)
- W20-2-48 Detour 1,230 FT

(Post Mounted)
- M4-8-24 Detour
   (Post Mounted)
- M6-1-21 Arrow Left
   (Post Mounted)
- M6-1-21 Arrow Right
   (Post Mounted)
- M6-3-21 Arrow Up

(Post Mounted)
- M3-1-24 North

(Post Mounted)
- M3-3-24 South

(Post Mounted)
- M1-6-24 County Road 3 Route Marker (Post

Mounted)
- M5-1-21 Advance Arrow Left

(Post Mounted)
- M5-1-21 Advance Arrow Right

(Post Mounted)
- R11-3a-60 Road Closed 1.3 Miles Ahead Local

Traffic Only (Barricade Mounted)
- R11-3a-60 Road Closed 2.3 Miles Ahead Local

Traffic Only (Barricade Mounted)
- R11-3a-60 Road Closed 3.3 Miles Ahead Local

Traffic Only (Barricade Mounted)
- R11-3a-60 Road Closed 15 Miles Ahead Local

Traffic Only (Barricade Mounted)
- W38-1-48 5 TON Restricted Bridge Ahead (Post

Mounted)
- W20-2-48 Detour Ahead 5 TON Limit (Post

Mounted)
- W20-2-48 Detour 5 TON Limit (Post Mounted)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Notes:
1.  The Contractor shall maintain the signed
detour route roadways during the project.
Maintenance shall include grading the gravel to
maintain a smooth and bound surface for the
public.  Water for compaction and as a dust
palliative may be required.  The costs required to
complete this work shall be included into the bid
price for other bid items.

Work Zone Traffic Control

C   Wold Engineering, P.C. 2023
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Traffic Control Layout

This document was
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sealed by Jonathan W.
Martin, Registration
Number PE-8415, on
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original document is

stored at Wold
Engineering, Bismarck



LEGEND

-  W20-3-48 Road Closed 15 Miles
(Post Mounted)

- W20-2-48 Detour 15 Miles 5 Ton Limit
(Post Mounted)

27

28

Notes:
1.  The Contractor shall maintain the signed
detour route roadways during the project.
Maintenance shall include grading the gravel to
maintain a smooth and bound surface for the
public.  Water for compaction and as a dust
palliative may be required.  The costs required to
complete this work shall be included into the bid
price for other bid items.

Work Zone Traffic Control

C   Wold Engineering, P.C. 2023

CHECKED BY: JWM DATE: 10/18/2023DRAWN BY: JRB

REVISED: 00/00/0000
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Traffic Control Sign Assembly

C   Wold Engineering, P.C. 2023

CHECKED BY: JWM DATE: 10/18/2023DRAWN BY: JRB

REVISED: 00/00/0000

Type III Barricade
Post Mounted

R11-3a-60
Barricade Mounted

0.6 MILES AHEAD
ROAD CLOSED

2

Type III Barricade
Post Mounted

R11-2-48
Barricade Mounted

ROAD CLOSED

1

LOCAL TRAFFIC ONLY

Type III Barricade
Post Mounted

R11-3a-60
Barricade Mounted

0.3 MILES AHEAD
ROAD CLOSED

3

LOCAL TRAFFIC ONLY

4 5

W20-3-48
Post Mounted

1440 FT
CLOSED

ROAD

W20-3-48
Post Mounted

720 FT
CLOSED

ROAD

Type III Barricade
Post Mounted

M4-10R-48
Barricade Mounted

6

DETOUR

Type III Barricade
Post Mounted

M4-10R-48
Barricade Mounted

7

DETOUR

8

W20-3-48
Post Mounted

AHEAD
CLOSED

ROAD

9

W20-2-48
Post Mounted

1590 FT
DETOUR

10

W20-2-48
Post Mounted

1230 FT
DETOUR

DETOUR

COUNTY

MCHENRY

3
NORTH

11
15
17
19

DETOUR

COUNTY

MCHENRY

3
NORTH

11
15
17
13

DETOUR

COUNTY

MCHENRY

3
NORTH

11
15
17
18

DETOUR

COUNTY

MCHENRY

3
NORTH

11
15
17
12

COUNTY

MCHENRY

3

15
17

NORTH

DETOUR

COUNTY

MCHENRY

3
NORTH

11
15
17
14

DETOUR

COUNTY

MCHENRY

3

11
16
17
14

SOUTH
DETOUR

COUNTY

MCHENRY

3

11
16
17
19

DETOUR

COUNTY

MCHENRY

3

11
16
17
18

SOUTH SOUTH
DETOUR

COUNTY

MCHENRY

3

11
16
17
13

DETOUR

COUNTY

MCHENRY

3

11
16
17
12

SOUTHSOUTH

DETOUR

COUNTY

MCHENRY

3

11
16
17 SOUTH

DETOUR

COUNTY

MCHENRY

3

11
15
17 NORTH

SECTION
NO.

STATE

N.D.

PROJECT NO.

BRP-BRC-2500(022) 100

SHEET
NO.

4

Type III Barricade
Post Mounted

R11-3a-60
Barricade Mounted

1.3 MILES AHEAD
ROAD CLOSED

20

LOCAL TRAFFIC ONLY

Type III Barricade
Post Mounted

R11-3a-60
Barricade Mounted

2.3 MILES AHEAD
ROAD CLOSED

21

LOCAL TRAFFIC ONLY

Type III Barricade
Post Mounted

R11-3a-60
Barricade Mounted

3.3 MILES AHEAD
ROAD CLOSED

22

LOCAL TRAFFIC ONLY

COUNTY

MCHENRY

3
SOUTH16

17
13

BRIDGE
RESTRICTED

5 TON

AHEAD

W38-1-48
Post Mounted

24
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100-P01 SCOPE OF WORK: Site 1 consists of removing the existing bridge and installing a 
triple 9 feet span by 5 feet high precast concrete box culvert.  Site 2 consists of 
removing the existing bridge and installing a triple 9 feet span by 6 feet high precast 
concrete box culvert.  Site 3 consists of removing the existing bridge and installing a 
quad 12 feet span by 9 feet high precast concrete box culvert.   

 
202-P01 REMOVAL OF STRUCTURE: The existing structure at Site 1 from station 58+29 to 

58+59 shall be removed.  The existing structure is a 30.8-foot single span concrete 
channel beam bridge with timber abutments.  The structure has a clear roadway 
width of 30.8 feet.  The existing structure at Site 2 from station 262+27 to 262+59 
shall be removed.  The existing structure is a 32.2-foot single span concrete channel 
beam bridge with timber abutments.  The structure has a clear roadway width of 32.8 
feet.  The existing structure at Stie 3 from station 313+66 to 314+24 shall be 
removed.  The existing structure is a 58.1-foot two span concrete channel beam 
bridge with timber abutments.  The structure has a clear roadway width of 30.5 feet. 
The Contractor shall notify McHenry County two (2) weeks prior to removal.  The 
Contractor shall remove and deliver the existing concrete channel beams, and related 
hardware to the McHenry County Stockyard (2nd St SW, West side of Granville).  The 
Contractor will coordinate this work with Darlene Carpenter (1-701-537-5724). 

 
 The bid item “REMOVAL OF STRUCTURE” shall include: 
 

1. The concrete channel beams, and related hardware shall remain the property of 
the County. 

2. All other materials removed shall become property of the contractor and shall be 
disposed of properly off the right-of-way. 

3. The removal and delivery of the existing concrete channel beams, and related 
hardware to the McHenry County Stockyard. 

4. Existing piling shall be cut-off a minimum of one foot below the proposed 
foundation fill limits and backfilled with foundation fill.   

 
 210-P01 FOUNDATION FILL: The quantity for foundation fill was computed to a depth of 2.0' 

below the box culvert; however, this may vary depending on the soil conditions.  If, in 
the opinion of the engineer, a suitable foundation exists under the culvert site, the 
foundation fill may be eliminated.  Place foundation fill in layers of not more than 12”, 
moisten or dry as required, and compact according to Section 203.04 G.3 of the 
Standard Specifications.  Material will be accepted by Engineers Statement.  No 
aggregate testing shall be required unless deemed necessary by the Engineer. 

 
 Foundation fill required for wing wall installation or required by the manufacturer shall 

be included in the bid price for the “9FT X 5FT PRECAST RCB END SECTION”, 
“9FT X 6FT PRECAST RCB END SECTION”, and “12FT X 9FT PRECAST RCB 
END SECTION”. 

 
256-P01 RIPRAP-GRADE ll: Final pay quantity for “Riprap Grade ll” shall be determined by 

field measurements in accordance with plan length, width, and depth, or by measured 
load count.   

 

606-P01 PRECAST RCB CULVERT:  
 Dimensions: Site 1 Triple 9ft. span x 5ft. rise sections 
   Site 2 Triple 9ft. span x 6ft. rise sections 
   Site 3 Quad 12ft. span x 9ft. rise sections 
 
 Fill: 0ft. to 5ft. 
 
 Design Load: HL-93 
 
 Tie Bolts: All sections shall be tied together with a minimum of 2 tie bolts per outside 

wall.  The tie bolts shall be placed at third points of the outside walls. Cost of ties 
shall be included in price bid for "9FT X 5FT PRECAST RCB CULVERT", “9FT X 6FT 
PRECAST RCB CULVERT” and “12FT X 9FT PRECAST RCB CULVERT".   An 
alternate tie system using pre-cast tubes and an internal cable tie will be allowed but 
subject to review of work drawings. 

 
 End Sections: Holes shall be cast at 3' centers through the floor of the last barrel 

section and into the cutoff wall to receive ¾” diameter reinforcing bars.  Cast holes in 
the roof of the last barrel section at 1’ centers for ½” diameter reinforcing bars to 
attach the parapet.  Cast the parapet against the section.  Install the bars according 
to the manufacturer’s recommendation, with a high strength adhesive specifically 
intended for concrete anchorage, in accordance with Section 806.06 of the NDDOT 
Standard Specifications.  The wings shall be connected to the last barrel section by 
the use of galvanized U-bolts, steel-bolted plates, or another approved method so the 
inside corner surface is smooth.   

 
 The “9FT X 5FT PRECAST RCB END SECTION”, “9FT X 6FT PRECAST RCB END 

SECTION” and “12FT X 9FT PRECAST RCB END SECTION"  shall consist of the 
threaded inserts, eye bolts, galvanized L3x3x3/8” angle, cutoff wall, parapet and two 
wing walls. 

 
 Threaded Inserts for Eye Bolts:  Four (4) 5/8” Dia. galvanized threaded inserts and 

5/8” Dia. threaded eyebolts shall be provided per wall on each end section to provide 
anchor points for fencing.  The concrete inserts shall be of such design that when 
installed in concrete, will be capable of developing the full strength of the 5/8” Dia. 
threaded eye bolt.  The insets shall start at 15” intervals up the end section outer wall 
and be spaced at 15” intervals up the wall to match hole spacing in galvanized 
L3x3x3/8” angle.  

 
 Bolts, Plates, Angles and Studs: All bolts, plates, angles, and 

studs shall meet ASTM A 36. Nuts shall be ASTM A 563 and 
washers shall be ASTM F 436, Type 1. Welded pipe sleeves 
shall conform to ASTM A 53, Grade B. All hardware shall be 
galvanized according to AASHTO M 232.  Structural steel 
shall be galvanized after fabrication according to AASHTO M 
111.  Welders shall be properly certified for all shop and field 
welds. Field welds shall be coated with galvanizing paint. 
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 Joints: Provide watertight joints on the floor, on the exterior walls, and roof using a 
preformed mastic meeting ASTM C 990.  All joints shall be covered with a minimum 
of 12 inches wide waterproof membrane on the exterior walls and roof.  Prepare the 
walls and roof exterior surface of the joints according to the waterproof membrane 
manufacturer’s recommendation.  Roll the membrane to the surface keeping it free of 
wrinkles and bubbles.  Lap waterproof membrane joints a minimum of 2.5 inches.  
Seal the joints and exposed edges with a joint sealing mastic recommended by the 
manufacturer of the membrane.   

 
 Lifting Holes: All lifting holes on the roof and walls shall be plugged with popits and 

covered with a minimum of 9 inch by 9 inch waterproof membrane squares.  Prepare 
the walls and roof exterior surface of the lifting holes according to the waterproof 
membrane manufacturer’s recommendation.  Roll the membrane to the surface 
keeping it free of wrinkles and bubbles.  All lifting holes on the floor and in the end 
section walls shall be grouted with an approved non-shrink grout.   

 
 Single to Single RCB Spacing: The Contractor shall install each single span precast 

box culvert with a space between barrel lines of 1’-0” maximum.  This space shall be 
filled with grout with the following mix design: 

 
   Mix Design 
   ¾” minus Rock 800 lbs 
   Sand    2,300 lbs 
   Fly Ash  100 lbs 
   Cement  560 lbs 
   Air   5% 
   Slump   5” to 6” 
 
 The grout shall be fluid on placement to flow around and fill voids in the backfill area.  

The grout shall be included in price bid for precast units. 
 
 Payment shall be limited to the price bid for the Precast Box Sections and End 

Sections.   
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soil

backfill

Compacted
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backfill

Compacted

Detail A
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Detail A

See

Single Net Blanket Double Net Blanket

should be on the top once the blanket is installed.
If a Single Net Blanket is used the side with the netting
NOTE:

DETAIL A

ANCHOR TRENCH & BLANKET INSTALLATION
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DETAIL A

Ground

Exist.
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using 8-inch 11 gauge wire 

3.8 staples per square yard 
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Erosion Control Blanket

Erosion Control Blanket
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OVERLAP
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6" 

CHANNEL OR SLOPE INSTALLATION

BLANKET LAYOUT

INSTALLATION AT PIPE ENDS
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Sheet flow

to avoid concentrating flows.  Compact to prevent undercutting flows.

Minimize disturbance of ground around trench and smooth surface after excavation 

    wire support.

5. Silt fence material does not need to reach the top of woven 

4. Do not embed silt fence when placed in standing water.

3. Install silt fencing parallel to contour lines.

2. Place splices outside low spots.

    prevent sediment from flowing around the ends of the fence.

1. Install the ends of the silt fence to point slightly upslope to 

NOTES:

28" min height above ground
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Plastic zip ties (50 Lb tensile)
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Tire compaction zone
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INSTALLATION DETAIL
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for expected flows

Attach fabric appropriately 
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Fiber Roll

dimensions.
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slope application. Added table 

Added plan view for ditch and06-10-13

FIBER ROLL PLACEMENT DETAILS

 Do not use 20-inch fiber rolls in flat areas where there is potential for water to back up on adjacent property.

 on adjacent property. Lower fiber roll enough to prevent water from backing up on adjacent property.

*Optional Weir. Use in flat areas, such as the Red River Valley, where there is potential for water to back up

2" X 2" nominal wood stakes

Fiber Roll Overlapping Staking Detail

Detail A
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Fiber Roll Staking Detail
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NOTE: Runoff must not be allowed to run under or around roll.
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Top Post Receiver Data Table

A B C D E F
Sizes (B)

Square Post

Perforated Tube

Slip Base Assembly

Multi-Directional

Bolt Retainer for Base Connection

Ground line

Ground line

12"

25"

15"

3"

4"

"2
1

"8
7

"2
11

2"

2"

"2
11

"4
3

1"

"2
12

8"

"16
96

"16
155

"16
156

"4
3

60"

6"

6" 6"

3" 3"

4"

24"

1"

1"

12"

6" 6"

7"

1"

1"

"16
115

12"

"32
93 "32

93

"16
52

"8
33

"16
11

"16
115

D

E

E

F

"16
52

"8
33

"16
11

"16
71

"32
93 "32

93

"16
96

C

A

A

B

A A

60^

6" dia.

6" dia.

6" dia.

9" 9"

60^

T
ra
ff
ic
 F
lo

w

Anchor unit

Ground line

A
n
c
h
o
r 
u
n
it

P
o
s
t 
s
le
e
v
e

"2
14

T
ra
ff
ic
 F
lo

w

"16
71

of Posts

Number

Gauge

ness

Thick-

Wall

Gauge

ness

Thick-

Wall

Base

Slip Gauge

Standard

U.S.

1

1

1

1

1

1

2

2

2

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

2 12

12

12

12

12

12

12

12

12

12

10

10

10

12

12

12

12

10

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

0.105

0.105

0.105

0.135

0.135

12

12

12

12

10

10

1.702

2.416

2.773

3.432

3.141

4.006

0.129

0.372

0.561

0.605

0.804

0.979

0.380

0.590

0.695

0.841

0.803

1.010

0.172

0.372

0.499

0.590

0.643

"32
91

"64
91

"2
12

"2
12

"16
53

"32
13

"8
5

"32
25

"32
211

"64
331

"4
31

"8
71

"x10 ga.2
12

"x10 ga.16
32

"-13 gr. 8 serrated flange nut2
1

" U.S.S. steel flat washer2
1

" stainless release bushing2
1

" U.S.S. steel flat washer2
1

" gr. 8 flange bolt4
3"x22

1

"8
3

"16
3

"8
3

washer and lock washer

" dia. bolt with8
3

and lock washer or rivet

" dia. bolt with washer8
3

and lock washer

" dia. bolt with washer8
3

" dia.16
9

" dia.2
12

" Reprocessed Teflon32
1Bolt Retainer- 

in.

of Inertia

Moment

2 x 2

(A)

Telescoping Perforated Tube

16
3 x 216

32

2
1 x 22

12

2
1 x 22

12

4
1 x 24

12

2
1 x 12

11

4 2 3
in.

Modulus

Section

in.

Sec. Area

Cross

in.

Size

Post

in.

Size

Sleeve

in.

Base

Slip

without

Size

Anchor

4
12

2
12

4
12

4
12

16
32

4
12

2
12

2
12

4
12

2
12

4
12

2
12

2
12

2
12

2
12

4
12

2
12

in.

Thickness

Wall

lbs.

per Foot

Weight

2

2

4
12

2
12

2 12 Yes2
12

2 12 Yes4
12

2 12 12 Yes4
122

12

2 12

10

3

2

No

No

0.105

0.785

A
n
c
h
o
r 
u
n
it

" teflon bolt retainer32
1

4" max.

4" max.

Anchor Unit and Post Assembly

Top Post Receiver

Bottom Soil Stub

in.

Size

Tube

Properties of Telescoping Perforated Tube

60"

"16
5R=

"16
5R=

and Post Sleeve Assembly

Slip Base Anchor Unit

Multi-Directional

Plate - ASTM A572 grade 50

Stabilizing Wing - 7 gauge H.R.P.O. ASTM A1011

Tube - 3"x3"x7 gauge ASTM A500 grade B tube

" ASTM A36 structural angle8
3"x2

1"x22
1Angle Receiver - 2

Plate - ASTM A572 grade 50

5.  Provide more than 7' between the first and fourth posts of a four post sign. 

4.  In concrete sidewalk, use same anchor without wings.

     measurement above and below post location and back and ahead of post.

3.  Provide 4" vertical clearance for anchor or breakaway base.  Measure the 4"x60"

2.  Use anchor with 43.9 KSI yield strength and 59.3 KSI tensile strength.

1.  Torque slip base bolts as specified by manufacturer.

Notes:

post installation)

anchor plate (one

Minimum 10 guage

post installation)

anchor plate (two 

Minimum 10 guage

"x10 ga.2
1"x10 ga. into 216

3(B) For additional wind load, insert the 2

(A) Use breakaway base when support is placed in weak soils.  Engineer determines if soils are weak.

New Design Engr PE Stamp

Updated to active voice
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Front View Side View

Anchor unit

Ground line
1"

"4
3 1" 4" 1.938" 8.562" .875"

1"

.375"
.375"

17.125"

1"

U-Channel Post

Retainer strap

Anchor unit

4"

38"

42"

Ground line

38"

4"

Retainer Strap Detail

Sign post

S
ig

n
 p

o
s
t

S
ig

n
 p

o
s
t

A
n
c
h
o
r 
u
n
it

Back View

Sign post

Ground line

Sign post

Ground line

16" min.

18" min.

2" max.

Alternate A

Breakaway U-Channel Detail

Detail A

(see detail)

Retainer strap

See Detail A

See Alt. A Note 4

See Alt. A Note 1c

(see Alt. A Note 1b)

Retainer strap

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

18"

Note 4

See Alt. A
anchor unit

and on back side of

front side of sign post

Retainer strap is on

(60" min.)

Anchor unit

(42" min.)

Anchor unit

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

(2.5 and 3 lb/ft)

Alternate C

Breakaway U-Channel Splice Detail

(2.5 and 3 lb/ft)

Alternate B

Breakaway U-Channel Splice Detail

Install a maximum of 3 posts within 7'. Install a maximum of 3 posts within 7'.

Install a maximum of 2 posts within 7'.

bolts have full contact across the entire width.

5. Properly nest base post, strap, and sign post.  Proper nesting occurs when all flat surfaces of the base post, strap, and sign post at the 

"x2" bolt (this fastens sign post to retainer strap).16
54. Complete assembly by tightening 

b) Alternately tighten two connector bolts.

"x2" bolt, lock washer and nut in bottom of sign post to facilitate alignment of sign post with proper hole in anchor unit.16
5a) Place 3.

b) Rotate strap to vertical position.   

a) Drive anchor unit to 4" above ground.2. 

d) Rotate strap 90° to left.

"x2" bolt, lock washer and nut.16
5c) Assemble strap to back of anchor unit using 

b) Establish proper assembly by lining up bottom hole of retainer strap with 6th hole from the top of the anchor unit.

a) Drive anchor unit to within 12" of ground level.  1.

Alternate A Steps of Installation:
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3.15" 29.7" 3.15"

36"

4.5"

9"B

4.5"

18"

New Design Engineer PE Stamp

Added sign & background color

10-03-19

  8-17-17

Background: orange

Legend: black (non-refl)

48"

"2
16"8

75

"8
3

"8
5

"2
11R

24"

"4
33

"4
33

"2
14

6"C

6"C

20""4
119

"4
316 18"

2""2
12

Background: orange

Legend: black (non-refl)

"4
124"16

324 24"

"4
33

"2
14

"4
33

6"C

6"C

60"

"2
11R

"8
3

"8
5

19"19"

G20-1-60

Background: orange

Legend: black (non-refl)

24"

"4
33

"2
14

"4
33

6"C

6"C

60"

"8
5

"8
3

"2
11R

"16
1515"16

1515

G20-1b-60

Background: orange

Legend: black (non-refl)

G20-50a-72

36"

5"

4"

5"

6"C

72"

19"19"

6"C

4"

6"C

33""16
715"8

514

"16
152 "16

152

"16
71533" "8

514

"8
5

"8
7

"4
12R

Background: orange

Legend: black (non-refl)

G20-52a-72

"16
71533" "8

514

"16
152

19"19"

"8
5

"8
3

"2
11R

24"

"2
14

3"

"2
14

6"C

6"C

72"

G20-55-96

Background: orange

Legend: black (non-refl)

48"

"16
157

3"

"16
77

5"C

6"C

"16
75

6"C

96"

"4
11

"16
155

"16
3336""8

1166""16
720

"8
740"8

740

"16
1116""16

927 13"6"

"16
1331"16

1331

"16
3245""2

1255""16
714

"16
137"16

137

3"R

"4
3

"4
11

G20-2-48

G20-52a-72

G20-50a-72

"8
52

"4
15"8

39

"2
1R

"8
3

3"

3"

30"

"2
13

"2
13

36"

Background: orange

Legend: black (non-refl)

"2
12

6"C

G20-4b-36

"16
514 "8

711

"2
131"

"16
158

"16
158

"16
16

"16
16

"2
1

"4
3

48"

48"

1"

"4
35

E5-1-48

See ARROW DETAILS

See ARROW DETAILS

ARROW DETAILS

"16
922"16

922

"16
1314"16

1314

3"R

10"EM

"4
35

"16
1518

"2
17

"16
1314"4

312

60°

"4
3R

"4
113"4

316

"2
11

"8
38

"8
38

"2
14

14"

30"

"4
3R

"/ft2
1

Taper

6"C

6"C

"2
12

"8
71R

Background: orange

Legend: black (non-refl)

24"

4"

5"D

"8
3

"8
5

"2
11R

12""2
111

8"

7"

9"9" See ARROW DETAILS

M4-9-30

M4-9(L or R)-30 & 

"16
11R

"16
11R

4"

4"

"8
74

"8
17"16

9

"2
13

"4
31

6"4"

4"

"8
710 "8

17

"16
9

9"

"2
13

"2
13

"2
15

Advanced Right or Left

M4-9(L or R)-30

Straight

M4-9-30

"32
315

"32
315

4"

4"

"8
17"8

710

"2
13

"16
9

"16
11R

Right or Left

M4-9(L or R)-30

"4
31

E5-1(L or R)-48

(A)

or left.

Arrow may be right or left of the legend to indicate construction to the right (A)

NOTES:

See ARROW DETAILS

Background: orange

Legend: black (non-refl)

M4-8-36

Background: green (orange optional)

Legend: white

30"
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6"C

6"C

6"C

"4
11

"4
3

48"

48"

W8-56-48

Background: orange

Legend: black (non-refl)

"8
112"16

312

"16
151112"

"8
71314"

WORD LETTER SPACING

AHEAD Standard

Standard

Standard

Standard

Standard

200 FT

350 FT

500 FT

1000 FT

1500 FT

 MILE2
1

1 MILE

 * DISTANCE MESSAGES

"2
13

"2
13 Reduce 40%

Reduce 40%

Reduce 50%

ARROW DETAILS

Background: orange

Legend: black (non-refl)

W5-8-48

48"

48"

"8
79"8

79

"16
116"16

116

"16
111"16

111

"16
119

"16
119

"4
12

6"D

6"D

6"D

6"D

"2
14

"2
14

"2
14

W9-3a-48

48"

W5-9-48

Background: orange

Legend: black (non-refl)

"16
91

48"
6"D

6"D

6"D

6"D

3"

3"

3"

"8
310"8

310

3"

"16
17

6"C

6"C

6"C

"2
13

"2
13

48"

48"

W8-53-48

Background: orange

Legend: black (non-refl)

"16
151112"

"16
515"8

315

"8
71314"

"4
11

"4
3

"4
3

"4
11

"4
3

"4
11

6"C

6"C

"2
13

"2
13

48"

48"

W8-54-48

Background: orange

Legend: black (non-refl)

"16
151112"

"16
515"8

315

"4
3

"4
11

W8-55-48

Background: orange

Legend: black (non-refl)

7"C

7"C

4"

4"

"4
3

"4
11

48"

48"

17"17"

14""16
1513

7"C

6"C

"16
93

"16
93

DETAILS

See ARROW

"16
1310"16

1310

"16
116"16

116

"8
110"8

110

"2
12

*

*

"2
12

"2
13

"2
13

3"R 3"R 3"R

3"R3"R

3"R

"4
11

3"R

"4
3

48"

48"

W8-9a-48

Background: orange

Legend: black (non-refl)

"8
511"8

511

"16
1519"16

1519

2"

7"C

"16
134

7"D

"16
134

7"D

"8
18

"8
18

48"

48"

W9-3a-48

Background: orange

Legend: black (non-refl)

20"

"8
311

"16
1313

"16
1313

3"R

"4
11

"4
3

"4
17

"16
134

"16
134

"4
17

"16
134

W5-9-48

"8
52

"8
3

"2
14

"16
7R

"4
12

"8
11

45°

"8
52

"4
14"4

14

"8
74

"8
74

"8
5

19"

"8
58

"8
74

"8
74

"8
5

"8
52

"2
110R

"2
110R "16

13R

"8
38

40.9°

40.9°

"4
13

"8
52

"8
58

"16
13R
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TUBULAR MARKERVERTICAL PANEL

28" min

8" to 12"

4"

4"

TRAFFIC CONE

2" min

4" to 6"

36" min

18" min

DELINEATOR DRUM

6"

3" to 4"

28" min

2"

4"

4" to 6"

More than 36"

2" to 6"

3"

3"
2"

45°

White retroreflective

Orange retroreflective

Orange retroreflective

Orange

White retroreflective

Orange

band (night use)

White retroreflective

band (night use)

Orange retroreflective

band (night use)

White retroreflective band (night use)

White retroreflective

band (night use)

Orange retroreflective

3"

3"
2"

PLAN

ELEVATION

DETAIL A

FLEXIBLE DELINEATOR

"4
35'-2

"2
14'-1 5'-0"

12"

5'-0"

8"

"2
14'-7

2" to 6"

(Aluminum Barricade Rails)

BARRICADE ASSEMBLY DETAIL

1'-8"

1'-8"

"4
31'-1 "4

34'-7

5'-0"

1'-8"

1'-8"

1'-4" 1'-6"

SIDE VIEW

SIDE VIEW

(Wood or Plastic Rails)

BARRICADE ASSEMBLY DETAIL

5'-0"

Orange

` Roadway

band

White retroreflective 

base

Surface mountable 

45 lb sand bag

DETAIL)

(see BARRICADE BLADE 

Aluminum barricade rail 

hollow-profile plastic rails

1" x 8" wood slats or 

Barricade rails

"4
1

Galv steel perforated tube

" x 14 gauge x 12"4
3" x 14

31

Sleeve

rail and upright (typ)

joining sign panel, 

"| x 4" bolts 8
32 - 

sleeve and upright (typ)

"| x 3" bolt joining 8
31 - 

Galv steel perforated tube

" x 5'-0"8
1" x 2

1" x 12
11

Upright

Galv steel perforated tube

" x 14 gauge x 5'-0"4
3" x 14

31

Skid

"4
110

"4
116

ELEVATION VIEW

ELEVATION VIEW

"4
14'-10

Flexible delineator

See DETAIL A

" OD (min)4
12

rails)

(9" for 6'-0"

rails)

(9" for 6'-0"

1'-9"4'-6"1'-9"

Orange

STACKABLEBACK TO BACK

36" min

12" max

24" min 36" min

Orange retroreflective

White retroreflective

6"

6"

45°

Orange
NOTES)

(see INSTALLATION 

Galvanized steel anchor 

4'-0"

2'-6"

5'-0"

2'-6"

8" min

Symmetrical

0.812"

0.24"

9"

0.094"

0.625"R

0.12"R

0.25"R

BARRICADE BLADE DETAIL

6'-0" (A)

8'-0" (6'-0" may be used without sign)

(when applicable)

sign panel

0.100" Aluminum

(when applicable)

sign panel

0.080" Aluminum

"8
12'-5

"8
12'-5

(see Table)

Ballast

barricade rail past the uprights.

extend no more than 1'-0" of the 

rails:  1) use no sign panel, and 2) 

Limitations when using 8'-0" barricade (A)

fastening device

sleeves - use no bolt or 

Uprights slide inside 

top of drum.

not allow collection of debris.  Do not place ballast on the 

drum ribs or indentations.  Use closed top drums that will 

orange and white stripes.  Avoid placement of stripes on 

3" nonretroreflectorized spaces between the horizontal 

the top stripe being orange for each drum.  Do not exceed 

Use a minimum of two orange and two white stripes with 

white retroreflective stripes 4" to 6" wide for drum markings.  

Provide horizontal, circumferential, alternating orange and 

white stripes with the top stripe being orange.

42" in height by alternating four 4" to 6" wide orange and 

Provide retroreflectorization of tubular markers more than 

bolts

uprights with 2" corner 

Attach barricade rails to 

stripe width of 6 inches.

material on the vertical panel is 36 inches or more, use a 

Where the height of the retroreflective vehicular traffic.  

minimum of 270 square inches of retroreflective area facing 

Place retroreflective sheeting on both sides of panel with a 

sloping downward in direction vehicular traffic is to pass.  

Provide alternating orange and white retroreflective stripes, 

30 lbs)

(min weight 

rubber base

Molded 

28" min

hole
Installation

36"

ATTACHMENT

SIGN

W16-7aP-18

W6-4-12 or 

delineator

Flexible 

6" 6"

6' to 10'

8"

3'-0" to 3'-6"

45°

2' min

3'-0" to 3'-6"

45°

8"

8"

6" 6"
45°

5' min

20"

20"

Varies

White retroreflectorized

Orange retroreflectorized

White retroreflectorized

Orange retroreflectorized

Orange retroreflectorized

White retroreflectorized

6' or 8'

Pavement or ground Pavement or ground Pavement or ground

6" 6"

TYPE I BARRICADE TYPE II BARRICADE TYPE III BARRICADE

4" 4"

2"

6"

1"

1"

8"

3"

"8
3R

"2
1R

2"

SECTION VIEW

" min16
11

One Direction Bi-Directional

2" min

MOUNTING DETAIL

DELINEATORS

ELEVATION

4'

REFLECTOR DETAIL

Roadway surface

24"

2' to 8'

2.0 lb/ft max)
(1.12 lb/ft min to 
Steel u-channel

With Sign

Without Sign 4 - 25 lb sandbags

6 - 25 lb sandbags

(For each side of barricade support)

MINIMUM BALLAST

near the ends of the skids.

of 55 MPH.  Sandbags assumed to be placed at or 

Note:  Number of sandbags based on a wind speed 

"| x 5" bolt8
3rail with 

Attach to upright and 

Horizontal brace

Galv steel perforated tube

" X 12 gauge4
3" x 14

31

Sleeve

Galv steel perforated tube

" x 12 gauge2
1" x 12

11

Upright

Galv steel perforated tube

" x 12 gauge4
3" x 14

31

Skid
Galv steel perforated tube

" x 12 gauge2
1" x 12

11

Horizontal brace

" | x 3" anchor8
3

barricade rail

square washer on back side of 

" x 1" hex head bolts with a 16
5with 

Attach sign panel to top barricade rail 

orange and white stripes.

maximum 3" nonretroreflectorized space between the 

stripes for each cone with the top stripe being orange.  Use 

stripes.  Use a minimum of two orange and two white 

height by alternating orange and white retroreflective 

Provide retroreflectorization of cones more than 36" in 

BARRICADE RAIL DETAILS

"| (typ)4
1

"| (typ)4
1

" Fastener16
3

assembly.

barricade 

use with this 

acceptable for 

type of rail 

This is the only NOTE:

Remove butyl as close as possible to pavement surface.

In lieu of bolted down base, use an 8" x 8" butyl pad or hot melt butyl.  3.

to bond to pavement surface.

For removal, remove anchors and fill installation hole with an epoxy designed 2.

specifications.

Drill installation holes to diameter and depth required by manufacturer's 1.

INSTALLATION NOTES:

than 36", use a rail stripe width of 4".

area facing vehicular traffic.  When the barricade length is less 

with a minimum of 270 square inches of visible retroreflective 

to pass.  Place retroreflective sheeting on both sides of the rails 

retroreflective stripes, sloping downward in the direction traffic is 

For barricade markings use alternating orange and white NOTE:

10-3-13

D-704-13
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BARRICADE AND CHANNELIZING DEVICE DETAILS
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12" 12"

60"

36"

24"

3"

18"

(main sign)
Vertical clearance

24"

(secondary sign)
Vertical clearance

required)

(when 

G20-1b-60

15"

48" 48"

16"

16"

12"

6' min

shoulder

Edge of finished

lane

Edge of driving

6' to 16'

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

15"

48" 48"

16"

16"

18"

18"

6"

12"

4"

(urban areas)

Orange flags

3" 21"

60"

60"

24"

12"

12"

12"

15" 15"24"
3"

3"

18"

54"

48"

12"

24"

12"

12" 12"24"

9"

12" 24" 12"

48"

12"

24"

18"

3"

3"

10"

20"

20"

10"

60"
15"

30"
3"

3"

24"

16"

16"

48"

15"

48"

12"

W16-2P-30

24"

30"

3"3"

3"

24"

3"

21"

18"

 

supports

Extend

48"

15"

15"

18"

30"3"

12"

24"15"

54"

15"

6"
24"

24"

30"

3"3"

30"

3"

21"

24"

3"

48"

24" 12"12"

12"

24"

12"

48"

9"

3"

3"

24"

24"

54"

15" 15"24"
3"

3"

18"

12"

24"

12"

48"supports

Extend

 

64"

24"12" 12"

6" 6"32"32"32"

108"

48"

16" 16"

96"

32"32"

12" 12"

72"

36"

24"24"

12" 12"

72"

24"24"

24"

12" 12"

48"

24"

"2
11

"2
11

"2
11

"2
1

12"

12"

"2
11

3"
3" 24" "2

1

15"

"2
11

"2
11

12"

24"

"2
110

21"

21"

36"

18"

18"

36"

18"
3"

3"

3"

3"

6"

6"
3"

3"

30"

15"

(48" x 48" diamond warning sign shown)

TYPICAL SECTION

R1-2-60 - YIELD SIGN

30" x 24" SIGN

(with R6-1-54 sign as required)

R1-1-48 - STOP SIGN

(with R6-1-54 sign as required)

48" x 48" SIGN

W14-3-64 - PENNANT SIGN

12"

(with 30" x 24" secondary sign)

48" x 48" DIAMOND SIGN

(with 30" x 30" secondary sign)

48" x 48" DIAMOND SIGN

DIAMOND SIGN

18" x 18"

108" x 48" SIGN 96" x 48" SIGN 72" x 36" SIGN 72" x 24" SIGN 60" x 24" SIGN 48" x 24" SIGN

18" 18"

24"
3"

3"

36"

12"

24" x 36" SIGN

ASSEMBLY

ROUTE MARKER

24" x 24"

ASSEMBLY

ROUTE MARKER

36" x 36"

"4
334

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

W13-1P-30

(main sign)
Vertical clearance (main sign)

Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

(secondary sign)
Vertical clearance (main sign)

Vertical clearance

(secondary sign)
Vertical clearance

3"

24"

6"4"

20"

20"

4"

20"

20"

18"

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

48"

24"

(main sign)
Vertical clearance3"

18"

9"
"2

118
"4

1

" plywood sign panel2
1

0.080" aluminum or

panel and supports

bolt (2 per support) joining sign 

" A325 or equivalent 2
1"| x 316

5

"| x 5" bolt16
5with 

Attach to upright 

Horizontal brace

(ft)

Mounting Height

Sign Panel

4' x 4' sign panel

sandbags for

Number of 25 lb

5'

7' 10

(see Table)

Ballast

8

32"

9"

48"

panel and supports

bolt (2 per support) joining sign 

"| x 3" A325 or equivalent 16
5

"4
1

(see Table)

Ballast

" plywood sign panel2
1

0.080" aluminum or

upright and sleeve

equivalent bolt joining 

"| x 3" A325 or 16
5

(optional)

upright and sleeve 

equivalent bolt joining 

"| x 3" A325 or 16
5

72"

"8
123

61'

HIGH-MOUNTING HEIGHT

PORTABLE SIGN SUPPORT

required)

(when

R6-1-54

required)

(when

W20-52P-54

LOW-MOUNTING HEIGHT

PORTABLE SIGN SUPPORT

" x 10 gauge2
1" x 22

12

Use minimum post size of

Steel perforated tube support

Steel perforated tube

" x 12 gauge2
1" x 344

1" x 24
12

Horizontal brace

Steel perforated tube

" x 12 gauge2
1" x 22

12

Sleeve

Steel perforated tube

" x 12 gauge2
1" x 22

12

Skid

Steel perforated tube

" x 12 gauge4
3" x 14

31

Sleeve

Steel perforated tube

" x 12 gauge4
3" x 14

31

Skid

Steel perforated tube

" x 12 gauge4
3" x 14

31

Upright

(For each side of sign support base)

MINIMUM BALLAST

78" max

12" min

 

32"

Steel perforated tube

" x 12 gauge4
1" x 24

12

Upright

clearance
vertical

minimum
5' or 7'

clearance

vertical

for 7'

150" min

or

for 5'

126" min

the sign.

from face of the curb to near edge of 

minimum horizontal distance of 2' 

Note:  In curb sections, place signs a 

ends of skids.

speed of 55 MPH.  Place sandbags at or near the 

Note:  The number of sandbags are based on a wind 

details to a maximum surface area of 16 square feet.

LOW-MOUNTING HEIGHT and HIGH-MOUNTING HEIGHT  

Restrict signs mounted on portable sign supports shown in the 

and E5-1 is allowed for longer than 5 days.

R9-8 through R9-11a series, W1-6 through W1-8 series, M4-10, 

failures, etc., will not accrue towards the 5 day period.  Use of 

circumstances, such as equipment breakdown, rain, subgrade 

of the sign is not obstructed.  Time delays caused by unforseen 

portable signs for 5 days or less, is allowed as long as the view 

Use of low-mounting height (minimum 12" vertical clearance) 

within the pavement surface.  

clearance stated above when it is necessary to place signs 

Portable Signs:  Provide portable signs that meet the vertical 6.

post for signs with an area exceeding 50 square feet.

Provide a minimum clearance of 7'-0" from the ground at the 

vertical clearance stated above.

The vertical clearance to secondary signs is 1'-0" less than the 

absence of a curb.

the top of the curb or from the near edge of the driving lane in 

obstructed, install signs with a vertical clearance of 7'-0" from 

pedestrian movements are likely or the view of the sign may be 

5'-0" (see TYPICAL SECTION.)  In areas where parking or 

Vertical Clearance:  Install signs with a vertical clearance of 5.

County - yellow legend on blue background

US and State - black legend on white background

Interstate Business Loop - white legend on green background

Interstate - white legend on blue background

used with:

a background and legend that match the route marker they are 

signs, such as the cardinal direction and directional arrows, with 

Route Marker Auxiliary Signs:  Provide route marker auxiliary 4.

"Left" and "Right" message on lane closure sign)

signs on reflectorized plate (without borders) as required.  (i.e. 

Alternate Messages:  Install and remove alternate message 3.

" bolts.8
3Punch all holes round for 

plywood, or other approved material, except where noted.  

" 2
1Sign Panels:  Provide sign panels made of 0.100" aluminum, 2.

behind sign panels when used with u-posts.

Do not attach guy wires to sign supports.  Attach wind beams 

supports as a minimum.

" perforated tube 2
1" x 22

1Place signs over 50 square feet on 2

of 55 MPH.

secondary sign is 3.0 lb/ft.  Post sizes based on a wind speed 

u-channel, minimum post size for assemblies containing a 

perforated tube, except where noted.  When installing signs on 

sizes are 2.5 lb/ft u-channel or 2" x 2" x 12 gauge steel 

Sign Supports:  Galvanize or paint supports.  Minimum post 1.

NOTES:

required)

(when

R1-50P-24

(with R1-50P-24 sign as required)

R1-1-48 - STOP SIGN

required)

(when

R2-1aP-24

(with R2-1aP-24 sign as required)

48" x 48" SIGN

3"

18"

10-4-13
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CONSTRUCTION SIGN PUNCHING AND MOUNTING DETAILS
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` Roadway

` Roadway

` Roadway

` Roadway

` Roadway
` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

and/or lane line

Yellow barrier

edge line

Yellow median
line

White lane

line

White lane

line

White lane

edge line

White outside

edge line

White outside

edge line

White outside

edge line

Yellow median

edge line

Yellow median

edge line

Yellow median line

White lane

line

White lane
line

White lane

line

White lane

line

White lane

line

White lane line

White lane

line

White lane

line

White lane

line

White lane
line

White lane

line

White lane
line

White lane

line

White lane

line

White lane

line

White lane line

White lane

edge line

White outside

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow lane

lines

Yellow lane

lines

Yellow lane

lines

Yellow lane

12' 12'

2"

4"
4"

2"

4"

1"

4"

1"

4"

2"

12' 12'

1"

4"4"

1"

12' 12'

1"1" 1"

4"4"4"

12' 12'

1"

4"4"

1"

4"

2"

12' 12'

1"

4"4"4"

1"1"

12' 12' 12' 12'

2"
2"

2" 2"
2"

2"1" 1"

4" 4"
4"

4"
4"

4"

4" 4"

12' 12' 12' 12'

4"

2" 2"
2"

2"
2"

2"

4"
4"

4"
4"

4"

12' 12' 12' 12'

4" 4" 4"
4"

4" 4"

2"1" 1"
2"

12' 12' 12' 12'

1" 1"2"

2"

4" 4"
4"

4"

12'12'12'12'

12'12'12'12'

12' 12' 12' 12'

12' 12' 12' 12'

1" 1"

1" 1"

2"
2"

2"
2" 2"

2"

4" 4" 4"
4"

4"
4"

4" 4"

4" 4"
4"

4"
4"

4"

4" 4" 4"
4"

4" 4"

4" 4"
4"

4"

1" 1"2" 2"
2"

2"

2"
2"

2"2"

2"

1•" 1•"

1•"1•"
2"

for width
See plans

for width
See plans

for width
See plans

for width
See plans

line

White edge

line

White edge

line

Yellow Barrier line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier
line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier

30'

10'

  drives.  Break edge lines for intersections.

1.  Continue edge lines through private drives and field 

NOTES:

08-27-19

10-17-17

New Design Engineer PE Stamp.

Updated to active voice.

Two Lane Two Way

RURAL ROADWAY

PRIMARY HIGHWAY

Asphalt Section

Two Lane Divided

Rural Roadway

PRIMARY HIGHWAY

INTERSTATE HIGHWAY RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION

RURAL FIVE LANE ROADWAY

INTERSTATE HIGHWAY

URBAN FOUR LANE SECTION

URBAN FOUR LANE SECTION

RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION

RURAL FIVE LANE ROADWAY

Asphalt Section

Asphalt Section

Concrete Section

Concrete Section

Concrete Section

Concrete Section

Asphalt Section

Asphalt Section

Concrete Section

Two Lane Roadway

Asphalt Section

Two Lane Roadway

Concrete Section

Two Lane Roadway

Edge line

Edge line
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T

T TTT T T T T

T T T T T T T

T T T T

T T T TT T T T T T T T

T T T T T T T TTTTTT
T T T T T T T T T T T T T

T T T TT T T TT T T T

T T T TT T T T T T T T

T T T TT T T TT T T T

T T T T T T T T T

T T T TT T T T

T T T T T T T T

TT T T T T T T T T T T T

T T T T T T T

T T T TT T T T T T T T

T T T TT T T TT T T T

T T T

T T T T T TTTTTTTTT

T T T T T T T T T T T T T

T T T T T T

T T T T T T T

T

T

T

T

T

T

T

T

T

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane
Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

`

`

`

`

`

` `

`

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Barrier Line
4" Yellow Lane Line

4" yellow line

4" White Lane Line

4" White Lane Line

4" White Channel Line

4" White Lane Line

4" White Lane Line

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

Yellow Double Raised Pvmt. Mkrs

Yellow Raised Pvmt Mkrs

Yellow Raised Pvmt. Mkrs

Yellow Raised Pvmt. Mkrs

4" White Lane Line

4" White Lane Line

Double Yellow Raised Pvmt. Mkrs

30'

3.33'

3.33'

10'

30'

30'

10'

3.33'

3.33'30'

50'

30'
3.33'

3.33'

10'

50'

30' 30'

Varies

30'

10'

3.33'

3.33'

Varies

Continue 10' Spacing

10'

10'

10'

10'

10'

10'

10'

10'

10'

10'10'

10'

10'

10'

10'

T
T

major intersections-length varies
Use 4" White Channel Line at

use at major intersections-length varies
White Raised Pvmt. Mkrs channel line, 

FIVE LANE ROADWAY WITH MARKED ISLANDS

Raised Pavement Markers

Painted or Tape LinesPainted or Tape Lines

FIVE LANE ROADWAY TWO WAY LEFT TURN

Raised Pavement Markers

Painted or Tape Lines

Raised Pavement Markers

TWO-LANE TWO-WAY ROADWAY

Painted or Tape Lines

Raised Pavement Markers

FOUR LANE ROADWAY

3.  Remove raised markers and tape markings after permanent pavement marking is installed.

2.  Place short term center line stripe (paint) on top lift to match exact placement of permanent stripe.

  with short term no passing zone pavement marking within three days.

  passing zone pavement markings, place no passing zone signs.  Replace no passing zone signs 

1.  Place no passing zones on two-lane two-way roadways as shown.  In lieu of short term no 
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