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SECTION B ESTIMATE OF QUANTITIES 

 

 
 

TYPE III FIELD LABORATORY 
 
The lab shall be equipped with an internet connection such as DSL, cable 
modem, or other approved service. The internet connection shall be provided 
with a multi-port wireless router. The internet connection shall be a minimum 
speed of 512 Kb unless limited by job location and approved by the DOT. Prior 
to installing the wireless router the Contractor shall submit the wireless router’s 
technical data to the Area Office to check for compatibility with the state’s 
computer equipment. The internet connection is intended for state personnel 
usage only. The Contractor’s personnel are prohibited from using the internet 
connection unless pre-approved by the Project Engineer. 
 
The Contractor shall submit a copy of each monthly bill for calls charged to this 
phone at the end of each month. The Project Engineer will then audit the bills 
to ensure all calls are legitimate and then initiate a Construction Change Order 
(CCO) to reimburse the Contractor for the actual phone calls made, including 
local and long distance calls. Reimbursement will not be made for fees 
associated with the purchase, installation, disconnection, monthly line charges, 
and incidentals involved in the installation, maintenance, and disconnection of 
the phone (including attachments). These items shall be incidental to the 
contract unit price per each for “Type III Field Laboratory”.

 
 
 
CONDUIT INSTALLATION 
 
Each end of each conduit shall be marked with a ½-inch dia. x 12-inch long 
reinforcing bar driven flush with the finished grade, except when the conduit 
end terminates inside a junction box. The ends of each conduit run shall be 
capped to prevent water and soil from entering. This work shall be done by the 
Lighting Contractor and shall not be disturbed by the Grading Contractor. 
 
DRAINAGE DURING CONSTRUCTION 
 
Drainage during construction is the Contractor’s responsibility.  Contractor shall 
be aware of existing drainage conditions and facilities, and shall provide for 
drainage during all phases of construction.  Damage caused by improper 
temporary drainage facilities shall be repaired at the Contractor’s expense and 
to the satisfaction of the Engineer. 
 
REMOVAL OF EXISTING ENTRANCES 
 
The Contractor shall remove/eliminate existing entrances as indicated in the 
plans.  This work will be incidental to the unit price for “Unclassified 
Excavation”. 
 
TABLE OF OBLITERATING ENTRANCE (INCIDENTAL) 
 
Station     
723+81 L/R 

 
INCIDENTAL WORK, GRADING 
 
“Incidental Work, Grading” shall consist of the removal and disposal of existing 
storm sewer pipes and culverts 
 

Station      to Station L/R Remarks

723+58 724+07 R Take out 18"-52' CM pipe w/ 2 flared ends
725+39 725+49 L Take out 15"-74' RC pipe w/ 2 flared ends
785+55 786+12 R Take out 30"-57' CM pipe w/ 2 flared ends

TABLE OF INCIDENTAL WORK, GRADING

 
 

Station      to station Quantity (ft)

717+82 - 23' R 717+82 - 43' R 20
722+20 - 15' R 722+22 - 34' R 18

Totals: 38

TABLE OF REMOVE AND RESET RC PIPE

 
 

Quantity
(Ea)

717+82 58' L 1
720+00 58' L 1
722+15 67' L 1
724+97 90' L 1

Totals 4

Station Location

TABLE OF REMOVE DROP INLET

	
 

Std. Bid 
Item Item Description Quantity Unit

009E0010 Mobilization Lump Sum LS
009E3230 Grade Staking 9.353 Mile
009E3245 Final Cross Section Survey 1.529 Mile
009E3250 Miscellaneous Staking 1.737 Mile
009E3280 Slope Staking 1.737 Mile
009E3290 Structure Staking 4 Each
009E3300 Three Man Survey Crew 40.0 Hour
110E0060 Remove Fence 749 Ft
110E0400 Remove Drop Inlet 4 Each
110E1010 Remove Asphalt Concrete Pavement 4,054 SqYd
110E1100 Remove Concrete Pavement 5,258 SqYd
110E7500 Remove Pipe for Reset 38 Ft
110E7802 Remove Fence for Reset 1,450 Ft
120E0010 Unclassif ied Excavation 319,210 CuYd
120E0200 Undercutting 29,857 CuYd
120E0420 Contractor Furnished Select Subgrade Topping 52,352 CuYd
120E6100 Water for Embankment 3,403.0 MGal
240E0010 Obliterate Old Road 9 Sta
250E0020 Incidental Work, Grading Lump Sum LS
421E0100 Pipe Culvert Undercut 1,115 CuYd
450E0123 18” RCP Class 3, Furnish 3,230 Ft
450E0130 18” RCP, Install 3,230 Ft
450E0143 24” RCP Class 3, Furnish 2,500 Ft
450E0150 24” RCP, Install 2,500 Ft
450E0163 30” RCP Class 3, Furnish 280 Ft
450E0170 30” RCP, Install 280 Ft
450E0183 36" RCP Class 3, Furnish 652 Ft
450E0190 36" RCP, Install 652 Ft
450E0193 42" RCP Class 3, Furnish 52 Ft
450E0200 42" RCP, Install 52 Ft
450E0223 60" RCP Class 3, Furnish 216 Ft
450E0230 60" RCP, Install 216 Ft
450E0263 84" RCP Class 3, Furnish 246 Ft
450E0270 84" RCP, Install 246 Ft
450E0428 36" RCP Bend, Furnish 2 Each
450E0429 36" RCP Bend, Install 2 Each
450E0460 84" RCP Bend, Furnish 6 Each
450E0461 84" RCP Bend, Install 6 Each
450E3073 60" RCP Arch Class 3, Furnish 200 Ft
450E3080 60" RCP Arch, Install 200 Ft
450E2024 30" RCP Flared End, Furnish 1 Each
450E2025 30" RCP Flared End, Install 1 Each
450E2032 42" RCP Flared End, Furnish 1 Each
450E2033 42" RCP Flared End, Install 1 Each
450E2044 60" RCP Flared End, Furnish 2 Each
450E2045 60" RCP Flared End, Install 2 Each
450E2060 84" RCP Flared End, Furnish 2 Each
450E2061 84" RCP Flared End, Install 2 Each
450E4528 60" RCP Arch Flared End, Furnish 2 Each
450E4529 60" RCP Arch Flared End, Install 2 Each

450E4757 18" CMP 12 Gauge, Furnish 34 Ft
450E4760 18" CMP, Install 34 Ft
450E5406 18" CMP Safety End, Furnish 2 Each
450E5407 18" CMP Safety End, Install 2 Each
450E5529 30" CMP Arch 16 Gauge, Furnish 68 Ft
450E5530 30" CMP Arch, Install 68 Ft
450E6015 30" CMP Arch Safety End w ith Bars, Furnish 4 Each
450E6017 30" CMP Arch Safety End, Install 4 Each
450E9000 Reset Pipe 38 Ft
462E0100 Class M6 Concrete 197.4 CuYd
462E0200 Controlled Density Fill 2.0 CuYd
480E0100 Reinforcing Steel 27,930 Lb
600E0300 Type III Field Laboratory 1 Each 
620E0020 Type 2 Right-of-Way Fence 11,459 Ft
620E1020 2 Post Panel 60 Each 
620E1030 3 Post Panel 17 Each 
620E4100 Reset Fence 1,450 Ft
650E0090 Type B69 Concrete Curb and Gutter 360 Ft
650E1100 Type F610 Concrete Curb and Gutter 25,066 Ft
651E0060 6” Concrete Sidew alk 1,431 SqFt
651E7000 Type 1 Detectable Warnings 114 SqFt
670E1200 Type B Frame and Grate Assembly 84 Each
670E5340 4' x 11' Precast Concrete Type S Drop Inlet Lid 3 Each
670E5342 4' x 6' Precast Concrete Type S Drop Inlet Lid 11 Each
670E5400 Precast Drop Inlet Collar 87 Each
671E6007 Type A7 Manhole Frame and Lid 4 Each
671E6010 Type A10 Manhole Frame and Lid 4 Each
671E6020 Type C Manhole Frame and Lid 3 Each
680E0260 6" Corrugated Polyethylene Drainage Tubing 560 Ft
700E0210 Class B Riprap 672 Ton
831E0110 Type B Drainage Fabric 536 SqYd
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UTILITIES 
 
The Contractor shall be aware that the existing utilities shown in the plans were surveyed prior to the design of this 
project and might have been relocated or replaced by a new utility facility prior to construction of this project, might be 
relocated or replaced by a new utility facility during the construction of this project, or might not require adjustment and 
may remain in its current location. The Contractor shall contact each utility owner and confirm the status of all existing 
and new utility facilities. The utility contact information is provided elsewhere in the plans or bidding documents. 
 
The Contractor shall be responsible for notifying South Dakota One Call 1-800-781-7474 to have utilities field located.  
The following utility companies are known to have facilities on the project: 
 

POWER 
Xcel Energy 
500 W. Russell Street 
Sioux Falls, SD 57104 
Attn:  Aaron Bickett 
Office # 605-339-8315 
Email: 
aaron.m.bickett@xcelenergy.com 

GAS 
MidAmerican Energy 
1200 S. Blauvelt 
Sioux Falls, SD 57105 
Attn: Tim Galbraith 
(605) 367-5680 
Email: tjgalbraith@midamerican.com 

Sioux Valley Energy 
108 N Heritage Rd 
PO Box 857 
Brandon, SD  57005 
Attn:  Jason Sage 
Cell: (605) 530-9472 
Email: 
jason.sage@siouxvalleyenergy.com 

Xcel Energy Transmission 
PO Box 2747 
Fargo, ND  58108 
John Ness (gas line contact) 
(701) 241-8695 
Email: john.l.ness@xcelenergy.com 
Attn: Rick Barber (SF plant) 
(605) 331-1212 or (605) 331-1218 

COMMUNICATIONS 
MidContinent Communications 
3507 S. Duluth Ave. 
Sioux Falls, SD 
Attn: Al Mullinix 
 (605) 274-8546 
Cell: (605) 231-0388 
Email: al_mullinix@mmi.net 

Century Link  
125 S. Dakota Ave. 
Sioux Falls, SD 57104 
Attn: Doug Wudel 
Office: (605) 339-5307 
Cell: (605) 254-3609 
Email: 
Douglas.Wudel@CenturyLink.com 

RURAL WATER 
Minnehaha Community Water 
Corporation 
Ryan Allen 
47381 – 248th St. 
Dell Rapids, SD 57022 
605-428-3374 
Email: 
mcwcoperations@outlook.com  

MUNICIPAL LIGHT AND POWER 
City Shop 
2000 North Minnesota Box 7402 
Sioux Falls, SD 57117-7402 
Attn:  Jerry Jongeling 
Office: (605) 373-6978 
Cell: (605) 728-9571 
Email: 
jjongeling@siouxfalls.org 

MUNICIPAL WATER AND SEWER 
City of Sioux Falls 
224 West Ninth Street 
Sioux Falls, SD  57117-7402 
Attn:  Shannon Ausen 
Office: (605) 367-8600 
Email: sausen@siouxfalls.org 

 

 

EXISTING UTILITIES WITHIN CONSTRUCTION LIMITS AND/OR RIGHT-OF-WAY (AT TIME OF DESIGN) 
 
Roadway Station Offset Remarks Description Owner 

Hwy100 

718+54 79’ R Leave in place; protect during construction Power pole 

Xcel distribution 

720+42 78’ R Leave in place; protect during construction Power pole 
722+29 69’ R Relocate by owner before construction Power pole 
724+18 49’ R Relocate by owner before construction Power pole 
725+80 146’L Leave in place; protect during construction Power pole 
726+02 20’ R Relocate by owner before construction Power pole 
727+65 4’ L Relocate by owner before construction Power pole 
729+24 46’ L Relocate by owner before construction Power pole 
722+29 
730+80 

69’ R 
88’ L 

Relocate to west side of Powderhouse 
Road by owner before construction Power line 

717+07 
730+21 

71” R 
78’ L 

Relocate by owner to west side of road 
after water main installation 
Existing line will be abandoned. 

Fiber line Century Link 

730+38 
731+63 

233’ L 
203’ R 

May need to raise during construction by 
owner. Overhead power Xcel distribution 

730+53 
731+72 

233’ L 
200’ R 

No action required; protect during 
construction 

Gas Line Midamerican 
Energy 

730+30 
730+62 

230’ L 
120’ L 

No action required; protect during 
construction High pressure gas 

Line 
Xcel 

transmission 730+62 
732+00 

120’ L 
155’ L 

No action required; protect during 
construction 

731+25 
732+39 

254’ L 
167’ R 

No action required; protect during 
construction Phone line Midcontinent 

731+45 
731+92 

171’ L 
188’ L 

No action required; protect during 
construction Phone line Century Link 

731+65 167’ L Removed with project Light pole Xcel 
731+65 
732+41 

129’ L 
160’ R 

Owner to encase line prior to or during 
construction. Water line Minnehaha 

Comm. Water 

742+23 137’ L to 141’ R No action required; protect during 
construction Sanitary Sewer line City of SF 

785+20 85’ L to 205’ R No action required Underground power Sioux Valley 
Elec. 785+46 28’ R Vault relocation may be required Grounding vault 

785+53 330’ L to 330’ R 
Adjust by owner during construction as 
necessary Telephone/fiber Century Link 

785+72 330’ L to 330’ R 
Adjust by owner during construction as 
necessary Telephone/fiber Century Link 

786+29 330’ L to 330’ R Owner may encase line prior to or during 
construction. 

Water line Minnehaha 
Comm. Water 

786+35 330’ L to 330’ R No action required; protect during 
construction Gas line Xcel 
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RC PIPE PLUGS 
 
The Contractor shall plug the inlet end of cross pipes listed in the table below 
with a plug as approved by the Engineer. The plugs shall prevent infiltration of 
water and sediment into the pipes. The pipes will be extended when the 
roadway is extended in the future. Therefore, the plugs will be in-place on an 
interim basis and are intended to not be permanent installations. 
 
All costs to furnish and install the plugs shall be incidental to the contract unit 
price per foot for 24” or 30” RCP, Install. 
 
TABLE OF RC PIPE PLUGS (INCIDENTAL) 
 
Station Offset 
759+79.65-133'L (30”) 
759+79.65-121'R (24”) 
 
SAWING EXISTING PAVEMENT 
 
Where new Portland cement concrete pavement (PCCP) or asphalt concrete 
composite is to be placed adjacent to existing pavement, the existing 
pavement shall be sawed full depth to a true line with a vertical face.  Where 
possible, the existing PCCP shall be removed to the nearest joint.  All costs for 
sawing existing pavement shall be incidental to the contract unit price for the 
corresponding pavement removal bid item. 
 

Quantity
Station      to Station L/R (Ft)
171+07 717+07 L 41

Total: 41

TABLE OF SAW EXISTING PCC PAVEMENT (INCIDENTAL)

 
 

Quantity
Station      to Station L/R (Ft)
19+38 19+38 L/R 15
24+46 24+46 L/R 15

Total: 30

TABLE OF SAW EXISTING ASPHALT PAVEMENT (INCIDENTAL)

 

REMOVAL OF EXISTING CONCRETE PAVEMENT 
 
Existing asphalt concrete and/or existing asphalt concrete patch work that was 
placed above the existing concrete pavement is included in the quantity for 
“Remove Concrete Pavement”. The Contractor shall dispose of the concrete 
pavement and asphalt concrete at a site approved by the Engineer. 
 
The existing Hwy 100 pavement is 10 inch P.C.C. Pavement.  The thickness of 
the existing Madison Street P.C.C. pavement is unknown. 
 

Quantity
Station      to Station L/R (SqYd)
717+07.6 725+12.0 L 3,658
19+38 24+46 L/R 1600

Total: 5,258

TABLE OF REMOVE CONCRETE PAVEMENT
(includes adjacent curb & gutter)

 
 

Quantity
Station      to Station L/R (SqYd)
722+92 731+10 L 3,374
19+38 24+46 L 400
20+96 24+46 R 280

Total: 4,054

TABLE OF REMOVE ASPHALT CONCRETE PAVEMENT

 
 
OBLITERATING OLD ROAD 
 
The Contractor shall obliterate the existing roadway at the locations listed in 
the Table of Obliterating Old Road. 
 
The Contractor shall obliterate the existing roadway in accordance with Section 
240 of the Specifications when the existing roadway is not being removed in 
accordance with the template section. 
 
The earthwork necessary for obliterating the existing road shall be 
accomplished to such an extent that placing topsoil and seeding can be done 
in a satisfactory manner. Quantities of topsoil, fertilizing, mulching, and seeding 
for the obliterated sections of the old road are included in the Section D - 
Erosion and Sediment Control Plans Estimate of Quantities. 
 
 

Length Length
Station to Station Description (Ft) (Sta)

20+00, 20'L 20+00, 200'L Powderhouse Road 180 1.8
42+61 49+34 Maple Street 670 6.7

Total: 850 9

TABLE OF OBLITERATING OLD ROAD

 

 
 
 
DRAIN TILE 
 
There is at least one location along the project where drain tile may be 
encountered during construction. Every attempt has been made to show the 
drain tile as close to the actual location as possible. However, due to the lack 
of good records, the Contractor may find that in some instances the actual 
location of the drain tile is different than what is shown on the plans or may 
encounter other drain tile that were not located. 
 
The Contractor shall repair any damaged drain tile to the extent that the 
functionality of the drainage system is retained after the project. Where 
replacement is necessary, the existing drain tile shall be replaced with the 
appropriate diameter of corrugated polyethylene drainage tubing. The 
corrugated polyethylene drainage tubing shall be in conformance with Section 
990 of the Specifications. 
 
All costs associated with the repair and or replacement of the drainage tile 
shall be incidental to the contract unit price per foot for the corresponding 
corrugated polyethylene drainage tubing bid item. 
 
The following is a table stating all known drain tile locations, existing drain tile 
material, tubing size, and an estimated quantity that may be affected by the 
project: 
 
TABLE OF DRAIN TILE 
 
 
 
Station     to 

 
 
Station 

 Existing 
Drain 

Material 

 
Dia. 

(Inch) 

 
Quantity 

(Ft) 
782+50, 120’L 781+30, 144R  PVC 6 560 

 Total 6” Corrugated Polyethylene Drainage Tubing 560 
 
CORRUGATED METAL PIPE 
 
Corrugated metal pipes shall have 2 ⅔-inch X ½-inch corrugations for 42-inch 
and smaller round pipe and 48-inch and smaller arch pipe unless otherwise 
stated in the plans. Corrugated metal pipes shall have 3-inch X 1-inch or 5-inch 
X 1-inch corrugations for 48-inch and larger round pipe and 54-inch and larger 
arch pipe unless otherwise stated in the plans. 
 
PIPE FOR APPROACHES 
 
Class II reinforced concrete pipe, high density polyethylene pipe, corrugated 
polypropylene pipe, or steel reinforced polyethylene pipe may be substituted 
for corrugated metal pipe at approaches at no additional cost to the State. 
 
The end sections shall be metal, be compatible, and conform to the type of end 
section as shown in the plans if high density polyethylene pipe, corrugated 
polypropylene pipe, or steel reinforced polyethylene pipe is provided. 
 

Rev. 3-5-2015 JHU 

FOR BIDDING PURPOSES ONLY



 

Plotting Date: 3/5/2015 

PROJECT STATE OF 
SOUTH 

DAKOTA NH 0100(103)417 
SHEET 

B5 B79 

TOTAL 
SHEETS

                                      

 
TABLE OF EXCAVATION QUANTITIES BY BALANCES 

Topsoil 
Excavation

Unstable 
Excavation Excavation * Undercut

Total 
Excavation

* (1) Contractor 
Furnished 

Select 
Subgrade 
Topping

(2)Topsoil 
Waste 

(3) Out-of- 
Balance 
Waste (4) Waste (6) Haul

Station                      to Station (CuYd) (CuYd) (CuYd) (CuYd) (CuYd) (CuYd) (CuYd) (CuYd) (CuYd) (CuYdSta)

717+07 786+00 23,096 18,172 224,109 29,857 295,234 52,352 7,100 2,383 19,582 908,349

19+38 21+38 120 120
22+46 24+45 40 40

42+61 45+46 700 700
46+50 49+34 20 20

Totals: 23,096 18,172 224,989 29,857 296,114 52,352 7,100 2,383 19,582 936,348
TABLE OF UNCLASSIFIED EXCAVATION
Excavation (includes topsoil excavation quantity) 248,085
Undercut 29,857
Topsoil (from Section D) 23,096
Unstable Excavation 18,172
Exc. for RCBC Installation (from Section E) 1,863

Total 319,210
* The quantities for these items are in the Estimate of Quantities under their respective bid items.
(1) Volume is in-place with no shrinkage.

(2) Excess topsoil shall be utilized within the project limits and is included in the overall earthwork balance.
(3) This waste material shall be utilized for Madison Street and Maple Street grading

(5) Topsoil for Madison Street and Maple Street was not measured separately but is included in the excavation quantity for these roadways.
(6) Quantity is not a bid item and is for information only.

2,739

25,260

(4) Overall project earthwork balance shows an excess of material.  Excess material shall be utilized to build the Madison Street driveways and the rest stockpiled within the project limits at a location 
determined by the Engineer.

Madison Street

Hwy 100

Maple Street

(1) Select subgrade topping borrow quantity is based on the assumption that Select Subgrade Topping is not available within the project limits.  If suitable material is available on-
site, the overall earthwork balance would change.

(5)

(5)

 
 

SHRINKAGE FACTORS 
Roadway Section % Shrinkage 
Hwy100 20 
Madison St 35 
Maple St 25 
Rosemary St 40 
Topsoil 40 
 
PROCEDURES FOR DETERMINING UNCLASSIFIED EXCAVATION 
QUANTITY 
 
The final Unclassified Excavation quantity shall be based on measured cross 
sections. 
 
The Unstable Material Excavation quantity is included in the Excavation 
quantity listed in the Table of Unclassified Excavation. When finaling a project, 
the Unstable Material Excavation quantity shall be added to the Excavation 
quantity to compute the Unclassified Excavation quantity. 
 
Out-of-Balance Excavation is material obtained from waste generated from 
excavation from other balances. The quantity of Out-of-Balance Excavation is 
included in the Excavation quantity in the balance where it is excavated and is 
paid for once as Unclassified Excavation. 
 

The Topsoil quantity in the Table of Unclassified Excavation is an estimate. 
When finaling a project, the total quantity of field measured Topsoil shall be 
used in place of the estimated Topsoil quantity. The quantity of Topsoil from 
the cuts will be paid for twice as Unclassified Excavation, as it will be in both 
the Excavation and Topsoil quantities. This will be full compensation for 
Excavation, which includes necessary undercutting to provide space for 
placement of topsoil. 
 
The volume of in place Concrete Surfacing removed will NOT be paid for as 
Unclassified Excavation. Removal of concrete pavement is paid for separately. 
 
GRADING OPERATIONS 
 
Most of the embankment will be constructed from high silt soils. Soils will be 
considered to have high silt content if they have more than 60% passing the 
#200 sieve and a PI less than 20.  These soils will be adequate to build the 
lower portion of the embankment, but will not be allowed in the upper two feet 
of the subgrade. Past experience with soils of this nature indicates that the 
moisture content is key to controlling embankment stability. The soil in this part 
of the embankment shall be at optimum moisture to 4% below optimum 
moisture at the time of compaction (+0% to –4%).  A moisture content 
approximately 2% below optimum moisture has worked well on past projects.  
Moisture testing will be conducted by the Engineer. 

GRADING OPERATIONS CONT 
 
A disk designed and constructed for construction purposes shall be in use as 
per Section 120.3 of the Standard Specifications. 
 
A copy of the Soils Profile is available for review at the Mitchell Region Office 
or the Sioux Falls Area Office.  
 
There is approximately 6 inches of topsoil available and considered suitable for 
topping inslopes, ditches and backslopes.  This thickness of topsoil is 
considered to hold true for the right-of-way area outside the backslopes and 
inslopes of the present grade. 
 
Compaction of earth embankment shall be per the Specified Density Method. 
 
Water for Embankment is estimated at the rate of 10 gal/cuyd. 
 
Rock is not anticipated to be encountered within the project limits. 
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HAUL 
 
Included in the Table of Excavation Quantities by Balances is Haul. This is not 
a pay item and is for informational purposes only. 
 
Haul: Estimated quantity (CuYdSta) for moving unclassified excavation 
material to the locations where it is needed throughout the earthwork balance. 
The quantity also includes haul for moving Out-of-Balance Excavation material 
from an earthwork balance to another earthwork balance. 
 
UNDERCUTTING 
 
In all cut sections the earthen subgrade shall be undercut 2 feet below the 
earthen subgrade surface. The undercut material shall be replaced with Select 
Subgrade Topping. 
 
Shallow embankment sections, fills less than 2 feet in height measured at the 
finished subgrade shoulders, shall be undercut to ensure a minimum 2 foot 
height of earth embankment for the entire width of roadbed. The upper 6 
inches of undercut material that consists of topsoil with a high humus content 
shall be used as topsoil, placed in the fill slopes outside the shoulders of the 
earthen subgrade, or placed in the lower portion (below 4 foot depth) in fills 
which are greater than 4 feet in height. 
 
The plan shown quantity will be the basis of payment. However, if there are 
additional areas of undercut other than what is shown in the plans, the 
Engineer shall direct removal of these areas and the additional areas will be 
measured according to the Engineer. 
 
Undercutting is shown in the Typical Grading Sections and the cross sections. 
 
TABLE OF UNDERCUTTING 

Quantity
Station to Station (CuYd)

717+07 730+00 6,439
733+00 740+00 5,574
747+00 753+00 4,404
759+00 772+00 9,633
775+00 780+00 3,505
784+00 786+00 302

Total: 29,857  
 
CONTRACTOR FURNISHED SELECT SUBGRADE TOPPING 
 
The upper two (2) feet of the subgrade will be constructed from select topping 
material.  Select topping material width will be from 3 foot outside the edge of 
the outside curb & gutter to 3 foot outside the edge of the median curb & gutter 
(see typical sections). The moisture content of the select topping at the time of 
compaction will be as per Section 120.3.B.3.a. 
 
Material for select topping will conform to the following: 
 Any material with less than 60 % passing the #200 sieve. 
 Any material that has more than 60 % passing the #200 sieve and having 

a PI less than 40 and greater than or equal to 20.   
 
Soil samples taken from the project indicate it is unlikely that any suitable 
select topping material will be available from the cut sections.  It may appear 
from the Soils Profile that material is available, but the majority of suitable 
material is from depths below the bottom of the cuts on the current alignment.  
Because of this, the Contractor shall provide Contractor Furnished select 
subgrade topping material. The Contractor is responsible for obtaining all 
required permits and clearances for the source. 
 

Regardless of whether the Contractor furnished select subgrade topping 
material is entirely brought in from the Contractor furnished source or blended 
with waste material, all costs to furnish and place the material shall be included 
in the contract unit price per cubic yard for Contractor Furnished Select 
Subgrade Topping.   
 
Field measurement of Contractor Furnished Select Subgrade Topping material 
shall not be made and payment for the Contractor Furnished Select Subgrade 
Topping will be based upon plans quantity unless changes are directed by the 
Engineer. 
 
UNSTABLE MATERIAL EXCAVATION 
 
The areas of unstable material excavation are drawn on the cross sections with 
a normal depth of 2 feet. The estimated quantity of 18,172 cubic yards of 
unstable material excavation shall be paid for at the contract unit price per 
cubic yard for “Unclassified Excavation”. 
 
All areas designated as Unstable shall be excavated. The unstable material 
excavated on this project shall be placed outside the subgrade shoulder in fill 
sections or stockpiled and used as topsoil. 
 
Field measurement of unstable material excavation shall not be made. 
However, if there are additional areas of unstable material excavation other 
than what is shown in the plans, the Engineer shall direct removal of these 
areas and the additional areas will be measured according to the Engineer. 
 
TABLE OF UNSTABLE MATERIAL EXCAVATION 
   Depth Quantity 
Station     to Station L/R (Ft) (CuYd) 
742+50 744+50  R 2 5,217 
754+50 756+50 L/R 2 4,881 
773+00 774+50 L/R 2 3,664 
781+00 782+50 L/R 2 4,410 

   Total: 18,172 
 
TABLE OF PIPE CULVERT UNDERCUT 
 
The Table of Pipe Culvert Undercut is intended to be used to establish an 
estimated quantity of Pipe Culvert Undercut for bidding purposes only. The 
table includes undercut for 36 inch and larger pipe culverts. The depth of 
undercut is an estimate and the actual depth necessary shall be determined 
during construction. Pipes shown may or may not require undercutting and 
pipes not shown may require undercutting. The Engineer will determine which 
pipe shall be undercut in accordance with Section 421 of the Specifications. 
 
The Table of Reinforced Concrete Pipe lists the quantities of pipe culvert 
undercut. 
 
The table below contains the rate of pipe culvert undercut per foot of pipe 
length and should be used as an aid in determining the actual amount of 
undercut to be performed during construction. The table is derived from the 
drawing below and conforms to the Specifications. When calculating pipe 
culvert undercut, the length of pipe ends should be included in the overall pipe 
length. 
 
Storm sewer and approach pipes do not require undercutting unless specified 
otherwise in these plans. 

 
 
 
 
TABLE OF PIPE CULVERT UNDERCUT 
 

Pipe 
Diameter 

 
(In) 

Round Pipe 
Undercut Rate 

for 1’ Depth 
(CuYd/Ft) 

Arch Pipe 
Undercut Rate 

for 1’ Depth 
(CuYd/Ft) 

24 0.2407 0.2577 
30 0.2623 0.2847 
36 0.2840 0.3110 
42 0.3056 0.3337 
48 0.3272 0.3596 
54 0.3488 0.3827 
60 0.3704 0.4105 
66 0.3920 --- 
72 0.4136 0.4630 
78 0.4352 --- 
84 0.4568 0.5123 
90 0.4784 --- 

 

 
 
CONTROLLED DENSITY FILL FOR PIPE 
 
Controlled density fill shall be a flowable mortar material. Materials shall be in 
accordance with the Specifications, except as modified below. The mix design 
shall be: 
 

Material Rate per Cubic Yard 
Portland Cement Type I, II, III, or V 100 Lb  
Fine Aggregate 2600 Lb  
Coarse Aggregate None  
Water 60 Gal  
Fly Ash, Type C 300 Lb  

 
The fine aggregate shall be natural sand consisting of mineral aggregate 
particles conforming to the following gradation requirements: 
 
 Passing 3/8 Inch Sieve     100% 
 Passing No. 200 Sieve     0-10% 
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CONTROLLED DENSITY FILL FOR PIPE CONT 
 
The mix design shown above is designed to produce a minimum compressive 
strength of 100 psi. The Engineer may allow adjustments to the proportion of 
water at the site to provide the necessary consistency of the mix. 
 
Controlled density fill shall be contained within the required limits with 
sandbags or other methods approved by the Engineer. 
 
The Contractor shall prevent the flotation or movement of the culvert due to the 
buoyant force from the controlled density fill until the controlled density fill 
hardens. Overlying surfacing materials shall not be placed sooner than four 
hours after placement of the controlled density fill. 
 
All costs for furnishing and installing the controlled density fill, including 
sandbags, labor, materials, equipment and incidentals necessary to complete 
the work shall be included in the contract unit price per cubic yard for 
“Controlled Density Fill.” 
 
Plans quantity will be the basis for payment unless otherwise ordered by the 
Engineer. 

Pipe length Fill Height Quantity
Station Pipe size (ft) (inches) (CuYd)

Madison 28+60 L 30" CMP arch 34 9 2.0
Total: 2.0  

 
STORM SEWER 
 
Reinforced concrete pipe may be either bell and spigot or tongue and groove. 
The pipe sections shall be adjoined such that the ends are fully entered and 
the inner surfaces are reasonably flush and even. 
 
Lift holes in the reinforced concrete pipe shall be plugged with grout. 
 
Watertight joints are required for reinforced concrete pipe, drop inlets, 
manholes, and junction boxes where storm sewers run parallel to and within 
10 feet horizontally from existing or proposed water mains. 
 
Watertight joints are required where reinforced concrete pipes, drop inlets, 
manholes, or junction boxes cross water mains and are separated a distance 
of 18 inches or less, above or below, the water main. 
 
If watertight joints are required then the watertight joints shall extend for a 
distance of 10 feet beyond the water main. This measurement shall be from 
the sealed concrete joint to the outer most surface of the water main. 
 
Watertight joint seals shall conform to the following requirements: 
 
1. Reinforced Concrete Pipe (Circular):  Gasketed pipe shall conform to the 

requirements of ASTM C443. Non-gasketed concrete pipe shall be sealed 
with a mastic joint seal conforming to the requirements of ASTM C990 
and encased with a minimum 2’ wide by 6” thick M6 concrete collar 
reinforced with 6x6 W2.9 x W2.9 wire mesh. 

2. Reinforced Concrete Pipe (Arch):  Joints shall be sealed with a waterstop 
seal meeting the requirements of ASTM C990. Waterstop seals shall 
consist of hydrophilic compounds such as Waterstop-RX or ConSeal CS-
231. 

3. Drop Inlets, Manholes, and Junction Boxes:  Joints shall be sealed with a 
waterstop seal or seal wrap meeting the requirements of ASTM C990 or 
encased with a minimum 2’ wide by 6” thick M6 concrete collar reinforced 
with 6x6 W2.9 x W2.9 wire mesh. Waterstop seal shall contain hydrophilic 
compounds such as Waterstop-RX or ConSeal CS-231. Seal wrap shall 

be a self adhesive external joint wrap such as ConWrap CS-217 or Mar 
Mac Seal Wrap. 

Gaskets and seals (mastic, waterstop, and seal wraps) shall be installed in 
accordance with the manufacturer’s recommendations. 
 
The cost for furnishing and installing all gaskets, mastic joint seal, waterstop 
seal, seal wrap, concrete collars, and for plugging the lift holes shall be 
incidental to the contract unit price per foot for the corresponding pipe bid item. 
 
DROP INLETS 
 
Where drop inlets are constructed within areas of curb and gutter, the 
Contractor shall construct weep holes of at least 3 inches in diameter in the 
drop inlet walls. The weep holes shall be constructed at the same elevation as 
the adjacent top of the earthen subgrade and shall be maintained clean and 
open at all times until the permanent surfacing is placed. The drop inlets shall 
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 shall 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 shall 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, Type B Frame and Grate Assembly, Type C 
Frame and Lid, Precast Drop Inlet Collar, and Precast Concrete Type S Drop 
Inlet Lid will be the basis of payment for these items. 
 
If additions or reductions to the number of drop inlets are ordered by the 
Engineer, payment for the components required to construct the drop inlets will 
be made at the contract unit prices for the components of the drop inlets. 
 
ADJOINING DROP INLETS 
 
The 18” opening between the drop inlets represents a diameter measurement.  
For ease of construction, the 18” opening can also be the specified dimension 
constructed square.  If the adjoining walls are poured separately, the joint 
between the two inlets at the opening shall be grouted.  No additional payment 
shall be made for the work to construct the openings. 
 
TABLE OF RIPRAP AND DRAINAGE FABRIC 
 

Riprap 
Size

Class B 
Riprap

Type B Drainage 
Fabric

(ft) (ton) (SqYd)
18+60 
(Madison) 40'L 2-30" arch 20x15 70 92

731+76 114'L 30x18 126 92
732+32 125' R 30x18 126 92
743+15 170'R 12x5 box
755+05 163'R 8x5 box
773+14 114'L 30x16 113 84
773+75 141'R 30x16 113 84
781+57 164'R 12x10 box
783+00 162'R 84" round 30x18 126 92

Total: 672 536

see Section E

60" arch

see Section E

60" round

see Section E

Station L/R
Culvert 

Size

 
 
 
 
CONCRETE CURB AND GUTTER 
 
A Class M6 mixture shall be used for all concrete Curb and Gutter.  Refer to 
Section 462 of the Specifications. 
 
For curb and gutter construction requirements refer to Section 650 of the 
Specifications. 
 
TYPE 1 DETECTABLE WARNINGS 
 
Detectable warnings shall be in compliance with the Americans with Disability 
Act regulations.  The detectable warnings shall be installed according to the 
manufacturer’s installation instructions. 
 
A concrete thickness equal to the adjacent concrete sidewalk thickness and 2 
inches of granular cushion material shall be placed below the Type 1 
Detectable Warnings. When concrete is placed below the detectable warnings 
then the concrete thickness shall be transitioned at the rate of 1” per foot to 
match the adjacent concrete sidewalk thickness. 
 
The detectable warnings shall be a brick red color for application in concrete 
curb ramps. Cast iron plates may be a natural patina (weathered steel).  When 
Type 1 Detectable Warnings are specified, the Contractor shall furnish and 
install only one of the products listed in the Type 1 Detectable Warnings table. 

Product Manufacturer
Detectable Warning Plate Neenah Foundry Company

Cast Iron Plate Neenah, WI
800-558-5075

http://www.neenahfoundry.com/
Detectable Warning Plate Deeter Foundry

Cast Iron Plate Lincoln, NE
800-234-7466

http://www.deeter.com/
Detectable Warning Plate East Jordan Iron Works, Inc.

Cast Iron Plate 301 Spring Street
East Jordan, MI  49727

800-626-4653
http://www.ejiw.com

CAST-DWD Key 3 Casting (Northern Foundry)
Cast Iron Plate 555 West 25th Street

Hibbing, MN  55746
218-263-8871

http://www.armorcastprod.com/

Type 1 Detectable Warnings
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CONCRETE SIDEWALK 
 
Concrete for sidewalks shall be Class M6.  Refer to Sections 462 and 651 of the 
Specifications.  Provide a ½” Preformed Expansion Joint Filler when adjacent to 
existing concrete or new/existing curb and gutter.  Payment for furnishing and 
installing the joint filler shall be incidental to the contract unit price per square foot 
for under the appropriate concrete sidewalk bid item. 
 
TABLE OF SUPERELEVATION 
 

Station     to Station Lanes  
707+07.63 717+10 

SB 

Normal Crown Section 
717+10 720+40 Superelevation Transition 
720+40 727+70 3,400’ Radius Curve Right 
  4% Superelevation Rate 
  Point of Rotation at inside edge of lane 
727+70 730+45 Superelevation Transition 
730+45 732+90 1% cross slope 
732+90 733+45 Cross slope transition 
733+45 772+10 Normal Crown Section 
772+10 773+20 Superelevation Transition 
773+20 780+50 3,400’ Radius Curve Left 
  4% Superelevation Rate 
  Point of Rotation at inside edge of lane 
780+50 781+60 Superelevation Transition 
781+60 783+80 Normal Crown Section 
783+80 784+35 Cross slope transition 
784+35 786+00 1% cross slope 
707+07.63 719+30 

NB 

Normal Crown Section 
719+30 720+40 Superelevation Transition 
720+40 727+70 3,400’ Radius Curve Right 
  4% Superelevation Rate 
  Point of Rotation at inside edge of lane 
727+70 728+80 Superelevation Transition 
728+80 769+90 Normal Crown Section 
769+90 773+20 Superelevation Transition 
773+20 780+50 3,400’ Radius Curve Left 
  4% Superelevation Rate 
  Point of Rotation at inside edge of lane 
780+50 783+25 Superelevation Transition 
783+25 786+00 1% cross slope 

See Section F Plans for superelevation details. 

 
 
 

 
 

Barrier Type 
Median PCC 

Pavement

Concrete 
Sidewalk

Detectable 
Warning Panel

Type B Type F
69 610
Ft Ft SqYd SqFt SqFt

717+07 730+70 L 1,363
717+07 717+84 L 77
717+07 720+02 R 295
717+07 731+08 R 1,400
719+75 730+62 L 1,087
722+18 730+62 R 845
732+50 759+28 L 2,678
732+91 759+13 L/R 2,625
732+91 759+13 R 2,623
733+08 759+28 R 2,620
759+28 759+80 R 90
759+28 759+80 R 90
760+17 760+70 R 90
760+17 760+70 R 90
760+70 784+41 L 2,371
760+85 784+34 L 2,346
760+85 784+34 L/R 2,354
760+70 784+52 R 2,382
721+63 721+96 R
730+85 730+98 L 129
731+65 731+79 L 138
759+38 759+72 R 610
760+27 760+51 R 425
785+22 785+37 R 129
717+07 717+84 L 17
717+07 719+96 R 64
719+79 725+91 L 130
722+18 725+91 R 82
725+91 730+62 L 158
732+90 738+15 R 174
738+15 759+13 L 467
738+15 759+13 R 466
760+85 779+46 L 413
760+85 779+46 R 412
779+46 784+34 L 165
721+57 722+02 R

22
NW Corner Madison/Hwy 100 24
SE Corner Rosemary/Hwy 100 24
NE Corner Rosemary/Hwy 100 24

20
360 25,066 2,548 1,431 114

4" 6" Type 1

SE Corner Maple/Hwy 100

TABLE OF PAVEMENT, CURB AND GUTTER, AND SIDEWALK QUANTITIES

Total: 

Concrete Curb and Gutter

SW Corner Madison/Hwy 100

Station to Station L/R
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TABLE OF CONSTRUCTION STAKING
(See Special Provision for Contractor Staking specifications)

Final Miscellaneous Slope Structure
Staking2  Cross  Staking Staking Staking
Quantity Sections Quantity Quantity Quantity

(Mile) (Mile) (Mile) (Mile) (Each)

SB 3 lanes to Madison 717+08 730+70 3 1,362 0.258 1.5 2 0.774
SB left turn lanes 730+70 737+72 5 702 0.133 2.5 2 0.665
SB transition 5 to 3 Lanes 737+72 738+92 5 120 0.023 2.5 2 0.114
SB 3 lanes to Rosemary 738+92 759+21 3 2,029 0.384 1.5 2 1.153
SB left turn lane 759+21 764+97 4 576 0.109 2 2 0.436
SB transition 4 to 3 lanes 764+97 766+17 4 120 0.023 2 2 0.091

SB 3 lanes to Maple 766+17 784+42 3 1,825 0.346 1.5 2 1.037
SB left turn lanes 784+42 786+00 5 158 0.030 2.5 2 0.150
NB 3 lanes to Madison turn lanes 717+08 725+10 3 802 0.152 1.5 2 0.456
NB transition 3 to 5 lanes 725+10 726+30 5 120 0.023 2.5 2 0.114
NB 5 lanes to Madison 726+30 732+82 5 652 0.123 2.5 2 0.617
NB 3 lanes to Rosemary turn lane 732+82 754+32 3 2,150 0.407 1.5 2 1.222
NB transition 3 to 5 lanes 754+32 755+52 4 120 0.023 2 2 0.091
NB 5 lanes to Rosemary 755+52 760+77 4 525 0.099 2 2 0.398
NB 3 lanes to Maple turn lanes 760+77 778+71 3 1,794 0.340 1.5 2 1.019
NB 3 transition 3 to 5 lanes 778+71 779+91 5 120 0.023 2.5 2 0.114
NB 5 lanes to Maple 779+91 786+00 5 609 0.115 2.5 2 0.577
Hwy100 - entire length 717+08 786+00 6,892 1.305 1.305 1.305 1.305
Madison Street 19+38 24+45 2 507 0.096 1 1 0.096 0.096 0.096 0.096
Maple Street 42+61 49+34 2 673 0.127 1 1 0.127 0.127 0.127 0.127
Bike path at underpass 100+05 111+04 1 1,099 0.208 0.5 1 0.104 0.208 0.208
12'x5' box culvert 742+91 1
12'x10' box culvert 745+00 1
8'x5' box culvert 755+24 1
12'x10' box culvert 781+95 1

Totals: 9.353 1.529 1.737 1.737 4

1 = Blue Top Stakes Only (Asphalt Concrete Pavement)
2 = Blue Top and Paving Hub Stakes (PCC Pavement)

Grade Staking

Lane 
Factor

Sets of 
Stakes1

Length 
(Mile)Roadway or Description

Begin 
Station End Station

Number of 
Lanes

Length 
(Ft)
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Arch Pipe

18" 24" 30" 36" 42" 60" 84" FE 36" 84" 60" Undercut

Station   Offset (L/R) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (EA) (EA) (EA) (Ft) (CuYd)
717+82.32-42.95' R to 717+82.34-57.55' R 14
720+00.20-9.20' R to 720+00.20-14.33' R 6
720+00.20-14.33' R to 720+00.20-56.13' R 40
722+20.27-14.33' R to 722+21.58-33.55' R 18
722+21.58-33.55' R to 722+23.37-56.13' R 22
724+35.88-23.05' L to 724+36.88-11.87' L 10
724+36.88-11.87' L to 724+40.69-14.33' R 24
724+40.69-14.33' R to 724+46.48-56.13' R 40
727+35.84-53.67' L to 727+35.84-14.33' L 38
727+35.84-14.33' L to 727+35.29-9.67' L 4
727+35.29-9.67' L to 727+25.17-53.67' R 64
727+25.17-53.67' R to 729+35.01-53.67' R 206
729+35.01-14.33' L to 729+35.01-9.67' L 4
729+35.01-9.67' L to 729+35.01-53.67' R 62
729+35.01-53.67' R to 731+06.22-53.67' R 170
730+37.24-53.67' L to  731+06.22-53.67' R 126

730+75-102.2' L to 730+84.13-97.60' L 8 2
730+84.13-97.60' L to 731+02.6-73.6' L 28 8

731+05-70' L - Bends - 36" 2 2
731+06.2-66.5' L to 731+40.80-42.72' R 112 32

731+40.80-42.72' R to 731+06.22-53.67' R 34
731+40.80-42.72' R to 731+61.64-108.52' R  64 18
731+61.64-108.52' R to 732+23.15-115.62' R 52 1 16
732+18.88-71.49' R to 732+34.65-112.63' R 94 1 25
731+80.75-97.79' L to 732+26.29-102.95' R 2 200 82
733+45.00-56.13' L to 733+26.86-9.67' R 66
733+26.86-9.67' R to 733+26.13-14.33' R 4

733+26.13-14.33' R to 733+15.43-53.67' R  40 10
733+20.43-53.67' R to 736+79.42-53.67' R 356 86
736+79.42-53.67' L to 736+79.42-9.67' R 62
736+79.42-9.67' R to 736+79.42-14.33' R 4
736+79.42-14.33' R to 736+79.42-53.67' R 38
742+45.29-53.67' L to 742+45.29-14.33' L 38
742+45.29-14.33' L to 742+45.29-14.33' R 28
742+45.29-14.33' R  to 742+45.29-53.67' R 38
742+45.29-53.67' L to 743+79.46-56.13' L 130
743+79.46-56.13' L  to 743+79.46-56.13' R 110

743+79.46-56.13' R  to 743+79.46-128.74' R 70
743+79.46-128.74' R to 744+90.76-147.26' R 108 26
744+90.76-147.26' R to 747+38.09-107.91' R 246 59
743+79.46-128.74' R to 743+17.61-132.95' R 60 14
747+29.46-53.67' L to 747+29.46-53.67' R  106
747+29.46-53.67' R to 747+38.09-107.91' R 52 13
747+29.46-53.67' R to 747+19.46-53.67' R 186 45
749+19.46-53.67' L to 749+19.46-14.33' L 38
749+19.46-14.33' L to 749+19.46-14.33' R 28
749+19.46-14.33' R to 749+19.46-53.67' R 38
754+62.53-53.67' L to 754+62.53-14.33' L 38
754+62.53-14.33' L to 754+62.63-11.29' R 24
754+62.53-11.29' R to 754+62.53-53.67' R 42
754+62.53-53.67' L to 755+92.37-56.13' L 126

Column totals 1,910 1,048 94 212 52 0 0 4 2 0 200 437

TABLE OF REINFORCED CONCRETE PIPE
Circular Long Rad. Bends Arch Pipe

18" 24" 30" 36" 42" 60" 84" FE 36" 84" 60" Undercut

Station   Offset (L/R) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (EA) (EA) (EA) (Ft) (CuYd)
755+92.37-56.13' L to 755+92.37-56.13' R 110
755+92.37-56.13' R to 755+21.2-60.6' R 68 19

755+92.37-56.13' R to 757+48.65-53.67' R 150 43
757+48.65-53.67' L to 757+48.65-14.33' L 38
757+48.65-14.33' L to 757+48.65-2.33' R 16
757+48.65-2.33' R to 757+48.65-53.67' R 50
757+53.65-53.67' R to 759+79.65-53.67' R 222 63
759+79.65-133' L to 759+79.65-53.67' R 186
759+79.65-53.67' R to 759+79.65-121' R 66 16

759+79.65-53.67' R to 760+74.32-53.67' R 90 22
760+74.32-53.67' L to 760+74.32-53.67' R 106
760+78.32-53.67' R to 763+68.22-53.67' R 288 69
763+68.22-53.67' L to 763+68.22-53.67' R 106
768+70.00-53.67' L to 768+70.00-14.33' L 38
768+70.00-14.33' L to 768+70.00-14.33' R 28
768+70.00-14.33' R to 768+70.00-53.67' R 38
768+70.00-53.67' R to 771+61.31-53.67' R 288 69
771+61.31-53.67' L to 771+61.31-14.33' L 38 0
771+61.31-14.33' L to 771+61.31-14.33' R 28
771+61.31-14.33' R to 771+61.31-53.67' R 38
771+61.31-53.67' R to 773+50.51-53.03' R 188 45

773+18.76-91.29' L to 773+66.50-118.38' R  216 2 80
775+11.42-53.67' L to 775+11.42-14.33' L   38
775+11.42-14.33' L to 775+11.42-14.33' R   28
775+11.42-14.33' R to 775+11.42-53.67' R   38
775+11.42-53.67' L to 778+56.49-53.67' L   336
778+61.57-53.67' L to 778+61.57-14.33' L 38
778+61.57-14.33' L to 778+61.57-14.33' R 28
778+61.57-14.33' R to 778+61.57-53.67' R 38
778+61.57-53.67' L to 780+36.65-56.13' L 168 40
780+36.65-56.13' L to 780+36.65-14.33' L 40 10
780+36.65-14.33' L to 780+36.65-9.67' L 4 1
780+36.65-9.67' L to 780+36.65-53.67' R 62

780+36.65-53.67' R to 781+61.76-116.39' R 142 34

781+80.48-53.67' L to 781+80.48-9.67' L 42
781+84.48-53.67' L to 782+01.58-52.80' L 16

784+88.85-67.00' L to 784+96.60-112.40' R 178 43

784+88.85-67.00' L to 785+12.39-61.87' L 22
783+29.85-131.77' R - Bends - 84" 6 11

783+42.83-128.46' R to 783+66.87-126.50' R 24 1 11
783+66.87-126.50' R to 785+88.42-108.41' R 222 1 101

Column totals 1,320 1,452 186 440 0 216 246 4 0 6 0 678
Totals 3,230 2,500 280 652 52 216 246 8 2 6 200 1,115

TABLE OF REINFORCED CONCRETE PIPE CONT.
Circular Long Rad. Bends

Circular Safety Arch Safety
18" End 30" End

Station   Offset (L/R) (Ft) (EA) (Ft) (EA)
Madison Street 

28+37.4 to 28+82.6 - 42' R 34 2
28+37 to 28+87 - 42.4' L 34 2
28+37 to 28+87 - 38' L 34 2

Totals 34 2 68 4

TABLE OF CORRUGATED METAL PIPE
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Type B Frame 
and Grate 
Assembly

Precast Drop 
Inlet Collar

Type C MH 
Frame and 

Lid

* Type A7 
Manhole Frame 

and Lid

Type A10 
Manhole Frame 

and Lid

Type S 
Inlet Lid  
4'x11'

Type S 
Inlet Lid  

4'x6'
(CuYd) (Lb) (Each) (Each) (Each) (Each) (Each) (Each) (Each)

717+82.27 57.55 L DOT 4x6 Type S 2.8 480 1
717+82.27 15.76 L DOT 2x3 Type B 1.2 140 1 1
717+82.32 15.76 R DOT 2x3 Type B 1.2 130 1 1
717+82.34 57.55 R DOT 4x6 Type S 2.3 410 1
719+99.80 58.32 L DOT 3x4 Type C 2.4 250 1 1
719+99.80 53.67 L DOT 2x3 Type B 1.6 170 1 1
720+00.35 11.87 L DOT 4x11 Type S 4.3 720 1
720+00.45 14.33 R DOT 2x3 Type B 1.2 130 1 1
720+00.86 56.13 R DOT 4x11 Type S 3.4 610 1
722+14.70 67.30 L DOT 3x4 Type C 2.9 290 1 1
722+15.30 53.62 L DOT 2x3 Type B 1.7 180 1 1
722+18.26 11.87 L DOT 4x6 Type S 3.0 490 1
722+20.27 14.33 R DOT 2x3 Type B 1.3 140 1 1
722+23.37 56.13 R DOT 4x6 Type S 2.2 400 1
724+26.62 89.90 L DOT 3x4 Type C 2.4 250 1 1
724+31.33 53.67 L DOT 2x3 Type B 1.7 180 1 1
724+36.88 11.87 L DOT 4x6 Type S 2.9 490 1
724+40.69 14.33 R DOT 2x3 Type B 1.3 140 1 1
724+46.48 56.13 R DOT 4x6 Type S 2.1 390 1
727+35.84 53.67 L DOT 2x3 Type B 1.0 110 1 1
727+35.84 14.33 L DOT 2x3 Type B 1.0 110 1 1
727+35.29 9.67 L DOT 2x3 Type B 1.0 120 1 1
727+25.17 53.67 R DOT 2x3 Type B 1.0 110 1 1
729+31.01 14.33 L DOT 2x3 Type B 1.1 120 1 1
729+35.01 14.33 L DOT 2x3 Type B 1.2 130 1 1
729+35.01 9.67 L DOT 2x3 Type B 2.0 210 1 1
729+35.01 53.67 R DOT 2x3 Type B 0.9 110 1 1
730+33.24 53.67 L DOT 2x3 Type B 1.0 100 1 1
730+37.24 53.67 L DOT 2x3 Type B 0.9 100 1 1
730+84.13 97.60 L DOT 5x5 JB 4.3 820 1
731+06.22 53.67 R DOT 2x3 Type B 1.0 110 1 1
731+40.80 42.72 R DOT 5x5 JB 5.0 940 1
731+61.64 108.52 R DOT 5x5 JB 4.3 830 1
733+15.43 53.67 R DOT 4x4 Type B 2.3 420 1 1
733+20.43 53.67 R DOT 4x4 Type B 2.4 420 1 1
733+26.86 9.67 R DOT 2x3 Type B 1.4 150 1 1
733+26.13 14.33 R DOT 2x3 Type B 1.3 150 1 1
733+45.00 56.13 L DOT 4x6 Type S 2.5 430 1
736+79.42 53.67 L DOT 2x3 Type B 1.0 110 1 1
736+79.42 9.67 R DOT 2x3 Type B 1.3 140 1 1
736+79.42 14.33 R DOT 2x3 Type B 1.3 140 1 1
736+79.42 53.67 R DOT 3x4 Type B 2.0 250 1 1
736+83.29 53.67 L DOT 2x3 Type B 1.0 110 1 1
742+41.29 53.67 L DOT 2x3 Type B 1.2 120 1 1
742+45.29 53.67 L DOT 2x3 Type B 1.0 120 1 1
742+45.29 14.33 L DOT 2x3 Type B 1.2 130 1 1
742+45.29 14.33 R DOT 2x3 Type B 1.1 130 1 1
742+45.29 53.67 R DOT 2x3 Type B 1.0 100 1 1
742+41.29 53.67 R DOT 2x3 Type B 1.0 100 1 1
743+79.46 56.13 L DOT 4x6 Type S 2.6 450 1
743+79.46 56.13 R DOT 4x6 Type S 2.9 480 1
743+79.46 128.74 R DOT 5x5 JB 4.8 860 1
744+90.76 147.26 R DOT 5x5 JB 4.5 800 1
747+29.46 53.67 L DOT 2x3 Type B 1.0 110 1 1
747+29.46 53.67 R DOT 3x4 Type B 2.0 260 1 1

Frame and Lid/Grate

Class M6 
Concrete

Reinforcing 
Steel

Station Offset Inlet Type

TABLE OF STORM SEWER DROP INLETS AND JUNCTION BOXES

Type B Frame 
and Grate 
Assembly

Precast Drop 
Inlet Collar

Type C MH 
Frame and 

Lid

* Type A7 
Manhole Frame 

and Lid

Type A10 
Manhole Frame 

and Lid

Type S 
Inlet Lid  
4'x11'

Type S 
Inlet Lid  

4'x6'
(CuYd) (Lb) (Each) (Each) (Each) (Each) (Each) (Each) (Each)

747+38.09 107.91 R DOT 5x5 JB 4.3 780 1
749+19.46 53.67 L DOT 2x3 Type B 0.9 100 1 1
749+19.46 14.33 L DOT 2x3 Type B 1.1 120 1 1
749+19.46 14.33 R DOT 2x3 Type B 1.1 120 1 1
749+19.46 53.67 R DOT 3x4 Type B 1.8 230 1 1
754+58.53 53.67 L DOT 2x3 Type B 1.2 120 1 1
754+62.53 53.67 L DOT 2x3 Type B 1.1 120 1 1
754+62.53 14.33 L DOT 2x3 Type B 1.2 130 1 1
754+62.63 11.29 R DOT 2x3 Type B 1.2 130 1 1
754+58.53 53.67 R DOT 2x3 Type B 1.0 100 1 1
754+62.53 53.67 R DOT 2x3 Type B 0.9 100 1 1
755+92.37 56.17 L DOT 4x6 Type S 2.6 450 1
755+92.37 56.13 R DOT 4x11 Type S 4.9 820 1
757+48.65 53.67 L DOT 2x3 Type B 1.0 110 1 1
757+48.65 14.33 L DOT 2x3 Type B 1.1 130 1 1
757+48.65 2.33 R DOT 2x3 Type B 1.2 130 1 1
757+48.65 53.67 R DOT 4x4 Type B 2.3 430 1 1
757+53.65 53.67 R DOT 4x4 Type B 2.1 400 1 1
759+79.65 53.67 R DOT 5x5 JB 5.2 980 1
760+74.32 53.67 L DOT 2x3 Type B 1.1 120 1 1
760+78.32 53.67 L DOT 2x3 Type B 1.1 120 1 1
760+74.32 53.67 R DOT 3x4 Type B 2.4 300 1 1
760+78.32 53.67 R DOT 2x3 Type B 1.5 160 1 1
763+68.22 53.67 L DOT 2x3 Type B 1.3 140 1 1
763+68.22 53.67 R DOT 2x3 Type B 1.4 150 1 1
768+70.00 53.67 L DOT 2x3 Type B 1.0 110 1 1
768+70.00 14.33 L DOT 2x3 Type B 1.2 130 1 1
768+70.00 14.33 R DOT 2x3 Type B 1.2 130 1 1
768+70.00 53.67 R DOT 3x4 Type B 2.0 250 1 1
771+61.31 53.67 L DOT 2x3 Type B 1.0 110 1 1
771+61.31 14.33 L DOT 2x3 Type B 1.1 130 1 1
771+61.31 14.33 R DOT 3x4 Type B 2.0 250 1 1
771+61.31 53.67 R DOT 3x4 Type B 2.2 280 1 1
775+11.42 53.67 L DOT 2x3 Type B 1.0 110 1 1
775+11.42 14.33 L DOT 2x3 Type B 1.1 120 1 1
775+11.42 14.33 R DOT 2x3 Type B 1.0 110 1 1
775+11.42 53.67 R DOT 2x3 Type B 1.0 110 1 1
778+56.49 53.67 L DOT 3x4 Type B 1.9 230 1 1
778+61.57 53.67 L DOT 3x4 Type B 1.8 230 1 1
778+61.57 14.33 L DOT 2x3 Type B 1.1 120 1 1
778+61.57 14.33 R DOT 2x3 Type B 0.9 110 1 1
778+57.57 14.33 R DOT 2x3 Type B 1.1 110 1 1
778+61.57 53.67 R DOT 2x3 Type B 1.0 110 1 1
780+36.65 56.13 L DOT 4x6 Type S 2.4 440 1
780+36.65 14.33 L DOT 2x3 Type B 1.4 150 1 1
780+31.65 9.67 L DOT 2x3 Type B 1.5 150 1 1
780+36.65 9.67 L DOT 2x3 Type B 1.3 150 1 1
780+36.65 53.67 R DOT 3x4 Type B 3.1 370 1 1
781+80.48 53.67 L DOT 2x3 Type B 0.7 90 1 1
781+84.48 53.67 L DOT 2x3 Type B 2.2 220 1 1
781+72.48 9.67 L DOT 2x3 Type B 0.8 90 1 1
781+76.48 9.67 L DOT 2x3 Type B 0.8 100 1 1
781+80.48 9.67 L DOT 2x3 Type B 0.8 100 1 1
784+88.85 67.00 L DOT 5x5 JB 5.4 940 1

Total : 197.4 27,930 84 87 3 4 4 3 11
* Type A7 Manhole Frame and Lid shall be Neenah 1772 or equal

Class M6 
Concrete

Reinforcing 
Steel

Frame and Lid/Grate
TABLE OF STORM SEWER DROP INLETS AND JUNCTION BOXES

Station Offset Inlet Type
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PROJECT STATE OF 
SOUTH 

DAKOTA NH 0100(103)417 
SHEET 

B12 B84 

TOTAL 
SHEETS

                                   

 
 
FENCING 
 
Post type and sequence:  Right-of-way fence shall be constructed using alternate wood and steel posts. 
 
Gates:  Final gate locations will be determined by the Engineer in consultation with landowner and/or tenants.  There is 
no bid item for wire gates; they are incidental to the right-of-way fence bid item. 
 
Fence locations and post panels:  Final locations will be determined by the Engineer in consultation with landowner 
and/or tenants. 
 

Remove

24' 40' Remove Fence
2 Post 3 Post Barbed Barbed Fence for Reset w ithin

Side Type 2 Panel Panel Wire Gate Wire Gate Reset Fence ROW
  Station to Station (L/R) (Ft) (Each) (Each) (Each) (Each) (Ft) (Ft) (Ft)

Madison St 18+57 Madison St 18+97 R 40 2 1 40
Madison St 20+34 Madison St 23+79 L 384
Madison St 21+54 Madison St 23+97 R 245

717+08 730+95 L/R 1,450
717+08 721+80 R 69 1 1 472
721+80 731+58 (Madison St) 3 2 978

732+50 (Madison St) 760+00 (Rosemary St) R 2,936 14 4 1
760+00 (Rosemary St) 785+50 (Maple St) R 2,676 12 2

Madison St 20+34 Madison St 21+16 L 80 2
Madison St 28+40 Madison St 28+80 R 40 2 1 40
Madison St 28+40 Madison St 28+80 L 40 2 1 40

732+16 (Madison St) 760+00 (Rosemary St) L 2,896 14 7 1
760+00 (Rosemary St) 785+50 (Maple St) L 2,682 8 2

Totals: 11,459 60 17 3 3 1,450 1,450 749

Post Panels

TABLE OF FENCE QUANTITIES

Right-of-Way Fence Gates
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         HORIZONTAL ALIGNMENT DATA 
 

 
The coordinates shown on this sheet are based on the South Dakota State Plane Coordinate System.  North Zone (NAD 83/96)  SF =  0.99986486 Vertical Datum: NAVD 88 

PROJECT STATE OF 
SOUTH 

DAKOTA NH 0100(103)417 

SHEET 

B20 B79 

TOTAL 
SHEETS 

Plotting Date: 12/30/2014 

SD100 Mainline 
Type Station   Northing Easting 
POB 713+65.55   466383.86 2944160.06 
  TL=602.08 N 2° 39' 22" W   
PC 719+67.63   466985.30 2944132.16 
PI 724+11.99 R = 3,400.00 Delta = 14° 53' 31" R 467429.17 2944111.57 
PT 728+51.33   467863.43 2944205.74 
  TL=4402.74 N 12° 14' 09" E   
PC 772+54.07   472166.15 2945138.84 
PI 776+91.10 R = 3,400.00 Delta = 14° 38' 57" L 472593.26 2945231.46 
PT 781+23.37   473029.91 2945213.06 
  TL=581.62 N 2° 24' 48" W   
POE 787+05.00   473611.02 2945188.57 

 
Madison Street 

Type Station   Northing Easting 
POB 10+00.00   468108.52 2943078.99 
  TL=1000.00 N 87° 34' 48" E   
PI 20+00.00   468150.75 2944078.09 
  TL=284.81 N 87° 35' 08" E   
PC 22+84.81   468162.74 2944362.65 
PI 23+98.54 R = 12,600.00 Delta = 1° 02' 04" L 468167.54 2944476.28 
PT 25+12.26   468174.38 2944589.80 
  TL=483.98 N 86° 33' 05" E   
POE 29+96.24   468203.49 2945072.90 

 
Maple Street 

Type Station   Northing Easting 
POB 41+47.99   473472.07 2944746.04 
  TL=113.16 N 87° 51' 67" E   
PC 42+61.15   473476.29 2944859.13 
PI 42+95.98 R = 500.00 Delta = 7° 58' 08" R 473477.59 2944893.93 
PT 43+30.69   473474.05 2944928.58 
  TL=146.74 S 84° 09' 58" E   
PC 44+77.43   473459.13 2945074.56 
PI 45+12.26 R = 500.00 Delta = 7° 58' 08" L 473455.59 2945109.20 
PT 45+46.97   473456.89 2945144.01 
  TL=100.98 N 87° 51' 54" E   
PC 46+47.95   473460.65 2945244.92 
PI 46+82.64 R = 500.00 Delta = 7° 56' 09" L 473461.94 2945279.57 

PT 47+17.21  473468.01 2945313.72 
 TL=147.92 N 79° 55' 44" E   
PC 48+65.13  473493.87 2945459.37 
PI 48+99.81 R = 500.00 Delta = 7° 56' 09" R 473499.94 2945493.51 
PT 49+34.39  473501.23 2945528.17 
 TL=265.32 N 87° 51' 54" E   
POE 51+99.39  473511.12 2945793.31 

 
Rosemary Street 

Type Station   Northing Easting 
POB 28+00.00   470982.30 2944677.56 
 TL=400.00 S 77° 45' 51" E   
POE 32+00.00  470897.52 2945068.37 

 
Bike Loop 

Type Station   Northing Easting 
POB 100+00.00   469744.92 2944546.57 
 TL=5.00 N 12° 14' 09" E   
PC 100+05.00  469749.81 2944547.63 
PI 105+78.41 R = 30.00 Delta = 174° 00' 37" L 470310.18 2944669.15 
PT 100+96.11  469765.55 2944489.82 
 TL=233.06 S 18° 13' 33" W   
PC 103+29.17  469544.18 2944416.92 
PI 103+68.04 R = 35.00 Delta = 95° 59' 23" L 469507.26 2944404.77 
PT 103+87.81  469499.03 2944442.75 
 TL= 220.11 S 77° 45' 51" E   
PC 106+07.92  469452.38 2944657.86 
PI 106+48.61 R = 35.00 Delta = 98° 35' 25" L 469443.75 2944697.62 
PT 106+68.15  469484.36 2944700.21 
 TL= 407.35 N 3° 38' 44" E   
PC 110+75.49  469890.88 2944726.11 
PI 110+90.14 R = 195.00 Delta = 8° 35' 25" R 469905.49 2944727.04 
PT 110+04.73  469919.81 2944730.14 
 TL= 42.79 N 12° 14' 09" E   
POE 111+47.52  469961.62 2944739.21 
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CONTROL DATA 
 

 
The coordinates shown on this sheet are based on the South Dakota State Plane Coordinate System.  North Zone (NAD 83/96)  SF =  0.99986486 Vertical Datum: NAVD 88 

PROJECT STATE OF 
SOUTH 

DAKOTA NH 0100(103)417 

SHEET 

B21 B79 

TOTAL 
SHEETS 

Plotting Date: 12/30/2014 

 
 
 

 
 

 
 
 

 
 
 
 
 
 
 

 
 

HORIZONTAL AND VERTICAL CONTROL POINTS 
POINT STATION OFFSET DESCRIPTION NORTHING EASTING ELEVATION 

CP1  724+29.00  91.86’L  Chiseled “X” on NW corner of drop inlet. +/‐650 Ft South of 
Madison St and Powder House Rd. West side.  467454.398  2944050.572  1481.01 

CP2  735+22.33  347.74’L 
Rebar w/Alum cap stamped CP2. In field entrance. +/‐440Ft 
North of Madison St and Powder House Rd.  At top of hill in 
West ROW fence. 

468592.893  2944008.108  1495.71 

CP3  751+54.93  693.36’L 
Rebar w/Alum cap stamped CP3. In field entrance +/‐2100Ft 
North of Madison St and Powder House Rd. At top hill in 
East ROW fence. 

470261.646  2944016.351  1510.44 

CP4  785+58.26  336.24’L  Rebar w/Alum cap stamped CP4. In field entrance +/‐ 1050Ft 
East of Powder House Rd and Maple St. in South ROW fence.  473450.255  2944858.810  1497.79 
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SOUTH 
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