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TODD 

STORM WATER PERMIT DATA 

Major Receiving Body of Water: Bear Creek 

Area Disturbed: 2.38 Acres 
Total Project Area: 2.50 Acres 

Latitude: 45° 03' 18.0" N 
Longitude: -101 ° 36' 11.6" W 
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STATE OF SOUTH DAKOTA 
DEPARTMENT OF TRANSPORTATION 

PLANS FOR PROPOSED 

PROJECT BRO-B 8069(04) 
ZIEBACH COUNTY 

STRUCTURE REPLACEMENT AND APPROACH GRADING 
Str. No. 69-203-288 
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END PROJECT BRO-8 8069(04) 
At Sta. 12+75 
1019.4' North and 1626.5' East 
of the SW Comer of 
Sec. 30 - T13N - R21E 
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STATE 
OF 

S.D. 

PROJECT 

BR0-8 8069(04) 

INDEX OF SHEETS 
SHEETNO.1 

SHEET NO. 2-9 

SHEETNO.10 

SHEETNO.11 

SHEET NO.12-13 

TITLE AND LAYOUT MAP 

ESTIMATE OF QUANTITIES 
AND NOTES 

TYPICAL SECTIONS AND 
CONTROL DATA 

TRAFFIC CONTROL 

EROSION AND SEDIMENT 
CONTROL DETAILS 

SWPPPNOTES 

PLAN & PROFILE VIEWS 

STRUCTURE SHEETS 

STANDARD PLATES 

SHEET TOTAL 
NO. SHEETS 

43 

SHEET NO.14-17 

SHEET NO. 18-19 

SHEET NO. 20-30 

SHEET NO. 31-35 

SHEET NO. 36-40 

SHEET NO. 41-43 

CROSS SECTIONS- MAIN CENTERLINE 

CROSS SECTIONS - TRAFFIC DIVERSION 

BEGIN PROJECT BRO-B 8069(04) 
At Sta. 7+00 
481.2' North and 1551.4' East 
of the SW Comer of 
Sec. 30 - T13N - R21E 
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REVISED 11/21/24

BIO ITEM ITEM QUANTITY UNIT 
NUMBER 

004E0030 Maintenance of Traffic Diversion(s) Lump Sum LS 

004E0050 Remove Traffic Diversion(s) Lump Sum LS 

009E0010 Mobilization Lump Sum LS 

009E3230 Grade Staking 0.214 Mile 

009E3250 Miscellaneous Staking 0.214 Mile 

009E3280 Slope Slaking 0.214 Mile 

009E3290 Structure Staking 1 Each 

100E0020 Clear and Grub Tree 31 Each 

110E0135 Remove Delineator 20 Each 

110E1700 Remove Sill Fence 600 Ft 

110E5020 Salvage Traffic Sign 7 Each 

110E5500 Salvage Pipe 24 Ft 

120E0010 Unclassified Excavation 5,970 CuYd 

230E0010 Placing Topsoil 893 CuYd 

250E0020 Incidental Work, Grading Lump Sum LS 

260E3030 Gravel Surfacing, Salvaged 205.0 Ton 

270E0110 Salvage and Stockpile Granlllar Materia l 205.0 Ton 

450E4758 18" CMP 14 Gauge, Furnish 38 Ft 

450E4760 18" CMP, Install 38 Ft '''"'''' 450E5306 18" CMP Sloped End, Furnish 2 Each ,,, D PRo 1 // 
'~~£ ,,tttt, 'f:'(' / 

450E5307 18" CMP Sloped End, Instal l 2 Each ' , '£.!G N61' S' ,,, 
600E0200 Type II Field Laboratory 1 Each 

' 1..-.. ...... ~ • '>> u' ,,, -

634E0110 Traffic Control Signs 205.7 SqFt l ~/-- so26£· ~"-:. ......... -:. 
634E0120 Traffic Control, Miscellaneous Lump Sum LS -0 ~ --J. .. a ~· ND J = 634E0275 Type 3 Barricade 6 Each 

~ \,~o r111.t/tA ~"'?:., .... r-:: 730E0210 Type F Permanent Seed Mixture 62 Lb ,,,, .. 0- 0 ~ .... 
731E0100 Fertilizing 3,563 Lb ,,, "',., /-f D~~-•• ' ,,, (' ,, .. ~ ' 
732E0100 Mulching 6.1 Ton / ,t'llll~> (, ' 

/1 1 G/Nt.. ,,' 
734E0103 Type 3 Erosion Control Blanket 405 SqYd 

''''"''' 734E0154 12" Diameter Erosion Control Wattle 420 Ft 

734E0602 Low Flow Silt Fence 1,175 Fl 

734E0610 Mucking Sill Fence 82 CuYd 

734E0620 Repair Silt Fence 294 Ft 

BID ITEM ITEM QUANTITY UNIT NUMBER 

250E0030 Incidental Work, Structure Lump Sum LS 

420E0200 Structure ElCcavation, BolC Culvert 122 CuYd 

421E0200 Box Culvert Undercut 151 CuYd 

460E0120 Class A45 Concrete, Box Culvert 264.5 CuYd 

480E0100 Reinforcing Steel 31 ,509 lb 

700E0210 Class B Riprap 560.0 Ton 

831E0110 Type B Drainage Fabric 526 SqYd 
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REVISED 11/21/24

The lowest elevation of original ground, 
undercut line, or bottom of removed or 
salvaged surfacing 
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TYPICAL GRADING SECTIONS 

16'-0" 

14'-0" 

12'-0" 

I 
Cr 

Roadway 
I 

32'-0" Subgrade 

16'-0" 

14'-0" 

12'-0" 

4.00%10 

This Point is Grade 
on Plan & Profile 

4" Topsoil 
Inside R.O.W. 

3'-0" 

6" Base Course (Furnished and 
Installed by County) and 

Gravel Surfacing, Salvaged 

TYPICAL SECTION 
Sta. 7+00 to Sta. 12+75 

q_ 
Traffic Qiversion 

14'-0" I 14'-0" 

4"Topsoil 
Inside R.O.W. 

**Varies 

Varies 

Varies** 
** See Cross Sections 

Salvaged 
Gravel Surfacing 

Type B Drainage Fabric 

This Point is Grade 
on Plan & Profile 

3.00%... I Ordinary High Water 
Elev. = 2348.4 

Class B Riprap to be 
Placed in Waterway 

TYPICAL SECTION • TRAFFIC DIVERSION 
Sta. 0+00 to Sta. 6+23.4 

Sta. 9+72.5 
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LO 
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+ 
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en 
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Sta. 9+80.8 Sta. 10+17.0 

TRANSITION AREA 
(Not to Scale) 

"' 

Transition 

Subgrade Shoulder 

6"Topsoil 
Outside R.O.W. 

POINT 
CP1 -REBAR 
CP2-REBAR 
CP3-REBAR 

ELEMENT 
P.O.B. 
P.C. 
P.I. 
P.T. 

P.C. 
P.I. 
P.T. 

P.O.E. 

STATE 
OF 

PROJECT 

S.D. BRO-B 8069(04) 

HORIZONTAL ALIGNMENT (MAINLINE) 
CuNeData STATION NORTHING 

6+73.25 449175.60 
7+04.74 449203.56 
7+68.75 449260.41 
8+30.07 449324.41 

Delta=28°43'29"R 
DOC=22°55'06" 

R=250.00' 
L=125.34' 
T=64.01' 

10+20.98 449515.27 
11+24.63 449618.88 
12+19.21 449695.09 

Delta=41 °18'01 "R 
ooc=20•50•05" 

R=275.00' 
L=198.23' 
T=103.64' 

12+75 449736.11 

SHEET TOTAL 
NO. SHEETS 

10 43 

EASTING 
1554268.77 
1554254.30 
1554224.88 
1554226.40 

1554230.94 
1554233.41 
1554303.65 

1554341.45 

HORIZONTAL ALIGNMENT (TRAFFIC DIVERSION) 
ELEMENT CuNeData STATION NORTHING EASTING 

P.O.B. 0+00.00 449141.12 1554202.16 
P.C. 1+15.66 449141.12 1554202.16 
P.I. 3+37.66 449441.01 1554046.97 
P.T. 4+97.90 449596.22 1554205.69 

Delta=73°00'06"R 

DOC=19°05'55" 
R=300.00' 
L=382.24' 

T=221.99' 
P.O.E. 6+23.44 449683.99 1554295.45 

CONTROL DATA 
HORIZONTAL AND VERTICAL CONTROL POINTS 

STATION OFFSET NORTHING EASTING ELEVATION 
14+86.82 50.02'Rt. 449879.443 1554520.026 2355.14 
8+66.30 53.02'Rt. 449359.365 1554280.273 2355.24 

448958.551 1538940.495 2435.53 

The coordinates shown on this sheet are based on the South Dakota 

State Plane Coordinate System. North Zone (NAO 88) SF= 0.999889 
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SHEET TOTAL 
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7+27.01 
239.13' L 

Begin Grading 
Station 0+20.00 

Station 
0+75to 1+50 

2+00 
3+40 
3+50 
4+75 

Additional Quantitv 

Table of Erosion Control Wattles 
UR Dia (In.) Location 

L 12 Toe of Ins/ope 
L&R 12 Ditch Bottom 

L 12 Ditch Bottom 
R 12 Ditch Bottom 
R 12 Ditch Bottom 

Enaineer's Discretion 

,I ,,. 

/ --

Quantity (Ft.) 
75' 
30' 
15' 
15' 
15' 
50' 

Total: 200' 

EROSION AND SEDIMENT CONTROL DETAILS 
(For Construction of Traffic Diversion) 

\ I 

\ ' 

Table of Low Flow Silt Fence 
1+00to3+25 I L I Storaae Pile Perimeter I 

Additional Quantitv I I Enaineer's Discretion I 
Total:I 

600' 
50' 
650' 

I 

/ 
I 

/ 
I 

,\,11,,,, 
'' Q PRo '/ 

'~-Q~ 1 1nttr ;:-- ",I' 
' v'°•'<-G ', ',<......_ .. --·~\_.; • 

~ V) .. ' ...._ .. - .. 

-~"{".,.. .... 
,,,, ~~ 'f--o..,..,.. ::: 
.,, ,,,I-/ o~~•..,a. ' 

/ ~J\,•~uP~ <.'.-' 
.1//YG/Nt..v,,, 

'''"''\' 

STATE 
OF 

S.D. 

PROJECT SHEET TOTAL 
NO. SHEETS 

BRO-8 8069(04) 12 43 

LEGEND: 

----2355----

!2355 

~ 

(_) __ () ~ 

™ITT 
fZZZZZZZ)j 

Scale: 1 "= 50' 

Original Contour 

Design Contour 

Flow Arrow 

Low Flow Silt Fence 

12" Dia. Erosion Control Wattle 

Riprap and Drainage Fabric 

Type B Drainage Fabric 
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Begin Grading 
Station 7+00.00 

9+00 
9+50 
9+65 
10+75 
10+80 
11+50 

Additional Quantity 

\ 
\ \ 

\ \'?,\., 
\ lo"\' '-. 

\ \ \ 

L 
R 
L 
R 
L 
R 

\ \ \ 
\ \ '-. 

\ \ \ 
\ \ \ 

\ \ \ 
\ \ \ 

\ \ \ 

\ \ \ 
\ \ \ 

\ \ \ 
\ \ \ 

\ \ \ 
\ \ \ 

\ \ \ 
\ \ \ 

\ \ \ 

Table of Erosion Control Wattles 
12 Ditch Bottom 
12 Ditch Bottom 
12 Ditch Bottom 
12 Ditch Bottom 
12 Ditch Bottom 
12 Ditch Bottom 

En_qineer's Discretion 
Total: 

EROSION AND SEDIMENT CONTROL DETAILS 
(Following Final Grading and Shaping) 

---------~ -, ::- ~~-"" "" ' 

,/\ r-----7 c:-] 1 """,h· 
( \ Tract D J ' c' __ I" ~I \ 

1
=mn-,,, ,.. 

\ ' / \ 

\ L _____ 7 L /, ;_ ;, L c,~st1-11c,~
1 

c11-i ,;J;h -1 

\ Riprap and 121 S. Y. Type 2 
Drainage Fabric. Riprap to be 
reused from Traffic Diversion 
channel crossing. (See Structure 
Sheets for additional details) 

\ 
\ 

\ 

Temporary Easement 

Table of Low Flow Silt Fence Table of Tvne 3 Erosion Control Blanket 
20' 7+50to9+50 I L I Storage Pile Perimeter 450' Be_qin Station End Station UR Location 
20' 8+45to8+50 I R I Inlet of Pipe 25 9+46 9+85 R SE Quadrant at Out/el 
20' Additional Quantity I I En_qineer's Discretion 50' 10+17 10+65 R NE Quadrant at Outle 
20' Total: 525' Additional Quantitv Enaineer's Discretion 
20' Total: 
20' 
100' 
220' 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

Quantitv (Sq. Yd. 
135 
170 
100 
405 

STATE 
OF 

S.D. 

PROJECT SHEET TOTAL 
NO. SHEETS 

BRO-8 8069(04) 13 43 
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Scale: 1 "= 50' 
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End Grading 
Station 12+ 75 

----2355----

2355 

fjZ<uZ2l 
I-:--. -. ~ -. ., _.. _. :._: _. :J 

™ffi 

Original Contour 

Design Contour 

Flow Arrow 

Low Flow Silt Fence 

12" Dia. Erosion Control Wattle 

Type 3 Erosion Control Blanket 

Type C Permenant Seed Mixture 

Riprap and Drainage Fabric 
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\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

Sta. 8+65 R 
Salvage and Stockpile 15"-24' CMP 
(Salvage Pipe) 

7+00 to 12+00 
Install Traffic Diversion 

Sta. 9+80.1 to 10+19.5 
Remove 40'-0" Single Span 
Steel Pony Truss Bridge 
(Incidental Work, Structure) 

Sta. 8+47.9 to 8+85.9 - 32' R 
Install 18"-38' CMP 
& 2 Sloped Ends 

Sta. 9+50 to 10+25 
Remove Concrete Rubble 
Near Existing Structure 
(Incidental Work, Grading) 

Sta. 9+95.00 
Install 3-11'x10'-84'-10" 
Box Culvert (CIP) 
DA= 90.7 Sq. Miles 

9+95.00 - L & R 
Install Class B Riprap & 
Type B Drainage Fabric 
See Structure Sheets 

PLAN VIEW 
Sta. 7+81 to 12+21 - L & R 
Remove all delineators and 
object markers near existing bridge. 
4 Object Markers and 16 Delineators total. 
(Remove Delineators) 

~--------3HO--------- l➔ 3H0---------3HO----

\ 
\ 

\ 
\ 

7+27.01 
239.13' L 

\ 
\ 

\ 

\ 

\ 
\ 

\ 

-----------------------------------------

P.I. 3+37.66 

------

9+73.45 
198.15' L 

------

Temporary Easement 
Sta 7+27.0 to 9+73.5 LT 

SW1/4 Sec 30 T13N R21E- Lot H9 
1.08 Acres 

Bruce Keegan & Deanne Keegan 

N 449441.01 Existing Property Line\ 
E 1554046.97 
Delta 73°00'06"R 
De 19°05'55" 
T 221.99' f Work Limits 
L 382.24' 

------

R 300.00' 
Lot H9 - ---------- -----It Traffic Diversion 

/ 
/ --

------/ 
/ 

/ 

Permanent Easement 
Sta 9+15 to 9+73.45 LT 

SW1/4 Sec 30 T13N R21E - Lot H9 
0.09 Acres 

Bruce Keegan & Deanne Keegan 

Temporary Easement Permanent Easement 
Sta 7+58.6 to 10+21.5 RT 
SW1/4 Sec 30 T13N R21 E 

Tract A 
0.11 Acres 

City of Dupree, SD 

Sta 9+64.9 to 10+27.8 RT 
SW1/4 Sec 30 T13N R21 E 

Tract A 
0.05Acres 

City of Dupree, SD 

9+73.45 
120.55' L 

L E Woodward & Delbert Woodward 
Woodward Family Trust 

Dupree, SD 57623 

REVISED 11/21/24 

STATE 
OF 

S.D. 

Temporary Easement 
Sta 9+73.5 to 10+62.7 LT 

SW1/4 Sec 30 T13N R21E- Lot H9 
0.11 Acres 

Bruce Keegan & Deanne Keegan 

Lot B6 

TractD 
0.02 Acres 

L E Woodward & Deibel Woodward 
Woodward Family Trust 

PROJECT SHEET TOTAL 
NO. SHEETS 

BRO-B 8069(04) 18 43 

Scale: 1 "= 50' 

Temporary Easement 
Sta 10+62.7 to 12+50.0 LT 

SW1/4 Sec 30 T13N R21E- Lot H9 
0.30 Acres 

Bruce Keegan & Deanne Keegan 

Permanent Easement 
Sta 9+ 73.5 to 10+44.6 LT 

SW1/4 Sec 30 T13N R21 E - Lot B6 
0.18 Acres 

Bruce Keegan & Deanne Keegan 

TractD 
0.14 Acres 

L E Woodward and Delbert Woodward 
Woodward Family Trust 
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2360 

2355 

2350 

2345 

2340 
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2340 
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ON 
CON ~"' +C'l 
ON 
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K 19.42 
L 1op.oo· 

PROFILE VIEWS 

Excav. := 1101 C.Y. Emb. = 
*Waste= (199) C.Y. (+35%) = 
Total= fill2 C.Y. Total:= 

668 C.Y. 
234 C.Y. 
fill2 C.Y. 

*Waste material to be stockpiled on site and used for final: 
reclamation of Traffic;: Diversion. : • • 

8'-0":Dia. CMP 

: F.L. Elev. =' 2342.0 

STATE 
OF 

S.D. 

PROJECT 

BRO-B 8069(04) 

2365 

2360 

2355 

350 

2345 

2340 

335 

SHEET TOTAL 
NO. SHEETS 

19 43 
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-a. UJ 
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o.._.: 
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O.[j] 

K 20.58 
L 140.00' 

TRAFFIC DIVERSION PROFILE 

Excav. := 3976 C.Y. 
*Waste= (2213) C.Y. 
Total= .1Zfi3 C.Y. 

Emb.= 
(+35%)= 

Total:= 
• ·:Topsoil=- ·: • • 893 ·c.Y, • • • • • • • • • 

1306 C.Y. 
457 C.Y. 

1Zfi3 C.Y. 

: Topsoil qua:ntity include$ Traffic Diversion areas.: 

\ 

Quantities include 2691 C.Y. of material to be 
excavated for box culvert construction and 
105 C.Y excavated for Salvaged Gravel. 

*Waste to be disposed of at 
• • a site ·a~provetniy th/!" Engineer: ' • • 

1<46.81 
•• L'.96.bo' 
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L 114.00' 
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CD" 
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N 

FLOW ELEVATION 
Qrl= 1700cfs 2353.5 

Q 100= 4900 cfs 2357.1 

Q __ = 17 40 cfs 2353.5 

Note: Hydraulic data only valid if overtopping section 
is maintained. 
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The elevations shown in these plans are based on the National Geodetic 
SuNey (NGS) North American Vertical Datum of 1988 (NAVD88). 
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1------------
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I 
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/ 
I F.L. Elev. 2340.66 

*See Riprap Layout Sheet for Inlet Riprap 

H.W. Elev. 2357.14 (100 Year)~ 

D.H. W. Elev. 2353.5 (10 Year)~ 

I , I I 

---- L----~---J---------L--~ 
I I I f / Sta. 9 + 76. 89 f 

I I I 

I I I 
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I , I I 
I~" r--------!!__~o• . 

o.04n.~ o.04~ 
I I • I 
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Elev. 2353.04 

PLAN 

Cj 
FL G d ~ t. . ra e ~ ,- _ 

-0.0006 FT.IFT. 

(i: 
I 

Rdwy 
I 

14•-l'/16" 

Ct. Roadway 
Elev. 2353. 61 

____ r _______ _ 
;: ~ ~ F.L. Elev. 2340.65 
o,;; ·' 

I'- "" 

6 Bottom Limits of Undercut (See Typical 
~ Section on Notes and Undercut Details Sheet) 

ELEVATION 

I 
I 

I 
I 

I r 
(Standard Outlet) 

@ 

12'-0" 

Class B Riprap (Typ.) 

Type B Drainage 
Fabric (Typ.) 

HYDRAULIC DATA 

o. 1700 cfs 

STATE 
OF 

S.D. 

- X028 -

PROJECT 

BRO-B 8069(04) 

SHEET TOTAL 
NO. SHEETS 

20 43 

INDEX OF CULVERT SHEETS 
Sheet No. 1 - General Drawing and Quantities 
Sheet No. 2 - Notes and Undercut Details 
Sheet No. 3 , 4 , & 5 - Inlet Details 
Sheet No. 6 & 7 - Outlet Details 
Sheet No. 8 & 9 - F5 Barrel Details 
Sheet No. 10 - Riprap Layout Details 
Sheet No. 11 - Details of Standard Plate No's. 460.02 & 620.16 

P.I. = Sta. 8 + 00.00 
Elev. =2354. 68 
(Finished Grade) 

P.I. P. T. 

6" Surfacing 
(To be Placed by County) 

I 

Ci. 
Box Culvert 

I 

I S=-0.550% 

Sta. 8 + 00.00 i 

P.I. = Sta. 11 + 05.00 
Elev.=2353.00 
(Finished Grade) 

P.I. 
P. C. 

Sta. 8+ 70.00 ~ 

Sta. 9 + 95.00 ~ I 
Sta. 10 + 60.00 

Sta. 11 + 05.00 

---------
Ad 

GRADEL/NE DATA 

F.L. Elev. 2340.64 

2:1 

Finished Shoulder 
Elev. 2353.06 

NOTE: 

298 sq ft 

v. 5.7 fps 

QF 1700 cfs 

0 ,oo 4900 cfs 

QOT 1740 cfs 

VMax 5.9 fps 

Q• = Design discharge for the proposed culvert based on 25 
year frequency. El. 2353.5. 

0 0 T = Overtopping discharge and frequency 11 year 
recurrence inteNal. El. 2353.5 at Station 11+12. 

OF = Designated peak discharge for the basin approaching 
proposed project based on 10 year frequency. 

Q 100 = Computed discharge for the basin approaching 
proposed project based on 100 year frequency. El. 2357.14. 

V Max = Maximum computed outlet velocity for the proposed 
culvert based on 111 year frequency. 

Note: The hydraulic data contained in these plans is valid 
only if the overflow section is maintained. Alteration of the 
overflow section will require re-analysis of the hydraulics at 
the site to determine its effect on public safety. 

TABLE OF WORKING POINTS 
W.P. STATION OFFSET 
''.A" 10 + 14.43 41.41' L 
"B" 9 + 65.41 41.78' L 
"C" 10 + 09.03 23.16' L 
"D" 9 + 72.81 23.16' L 
"E" 10+ 17.19 23.16' R 
"F" 9 + 80.95 23.27' R 
"G" 10 + 19.34 42.07' R 
"H" 9 + 85.44 41.78'R 

ESTIMATED QUANTITIES 
ITEM UNIT QUANTITY 

Box culvert flow line has been depressed 1' - 0" below channel flow line to 
accomodate aquatic organisms. The 1' - 0" depression will be allowed to 
fill in naturally over time. 

Incidental Work, Structure 
Structure Excavation, Box Culvert 
Box Culvert Undercut 

LS. LS. 
Cu. Yd. 122 
Cu. Yd. 151 

-, 

Class B Riprap 
(Typ.) 

Type B Drainage 
Fabric (Typ.) 

Class A45 Concrete, Box Culvert Cu. Yd. 264.5 
Reinforcina Steel Lb. 31509 
Class B Riorao Ton 560.0 
Tvoe B Drainaae Fabric Sa. Yd. 526 

* For estimating purposes only, a factor of 1.4 tons/cu. yd. was used 
to convert Cu. Yd. to Tons 
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SPECIF/CATIONS 
1. Design Specifications: MSHTO LRFD Bridge Design Specifications, 9th Edition. 

2. Construction Specifications: South Dakota Standard Specifications for Roads and 
Bridges, 2015 Edition and required Provisions, Supplemental Specifications, and 
Special Provisions as included in the Proposal 

INCIDENTAL WORK, STRUCTURE 
1. The in-place structure is a 40'-0" single span warren pony truss bridge. The 

Contractor will remove the in-place structure. The abutments will be removed 1' 
below the bottom of the undercut. The Contractor will contact the County Highway 
Superintendent prior to the removal of the in-place structure to determine its 
disposition with all salvageable items being delivered to the County by the 
Contractor. All Items not salvaged and delivered to the County will be properly 
disposed of by the Contractor. 

2. The foregoing is a general description of the in-place structure and should not be 
considered complete in all details. Before preparing a bid, it is the Contractor's 
responsibility to make a visual inspection of the structure to verify the extent of 
work and materials involved. 

3. All costs associated with the aforementioned work will be incidental to the contract 
lump sum price for "Incidental work, Structure". 

GENERAL NOTES 
1. Design Live Load: HL-93. No construction loading in excess of legal load was 

considered. 

2. The design of the barrel section is based on a minimum fill height of O feet and 
includes all subsequent fill heights up to and including the maximum fill height of 5 
feet(F5). 

3. Design Material Strengths: Concrete re= 4,500 psi 

Reinforcing Steel f'y = 60,000 psi 

4. High sulfate levels are likely to be encountered on this project. All concrete will be 
Class A45 Concrete, Box Culvert conforming to Section 460 of the Construction 
Specifications, with the following modifications: the type of cement will be either a 
Type V or Type II with 20 to 25% Class F Modified Fly Ash substituted for cement in 
accordance with Section 605 of the Construction Specifications. 

5. All reinforcing steel will conform to ASTM A615 Grade 60. 

6. All lap splices shown are contact lap splices unless noted otherwise. 

T. All exposed concrete corners and edges will be chamfered 3/4-inch unless noted 
otherwise in the plans. 

8. Use 1-inch clear cover on all reinforcing steel EXCEPT as shown. 

9. The Contractor will imprint on the structure the date of construction as specified 
and detailed on Standard Plate 460.02. 

10. Care will be taken to establish Working Points (WP.) as shown on the wings. 

11. Circled numbers in PLAN and ELEVATION views on the General Drawing are 
section I.D. Numbers (see SDDOT Materials Manual). 

12. Cost of Preformed Expansion Joint Filler used in outlet apron construction will be 
incidental to the other contract items. 

13. Soils below the bottom of the proposed RCBC consist of 5' of brown silt clay 
overlying shale. 

14. Groundwater was encountered at an elevation of 2346. 1 on the south side of the 
box and 2341.3 on the north side of the box during the subsurface investigation 
conducted in September 2020. Dewatering will be required for construction of the 
RCBC. All cost incurred for dewatering will be incidental to other contract items. 

15. Compaction of earth embankment and box culvert backfill material will be governed 
by the Ordinary Compaction method. 

17'-8" 

20'-11¼" 

41'-8" 

40'-8" 

TYPICAL SECTION 
(For Limits of Undercut) 
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I 
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UNDERCUT LAYOUT 
(Bottom Dimensions) 

4'-8" 

4'-3" 

i;ll 

STATE 
OF 

S.D. 

"' -----+-~ 

PROJECT 

BR0-8 8069(04) 

EST/MA TED QUANTITIES 
ITEM I UNIT 

Box Culvert Undercut I Cu. Yd. 

SHEET TOTAL 
NO. SHEETS 

21 43 

I QUANTITY 

I 151 

i;ll For payment, quantity is based on plan shown undercut dimensions and will not be 
measured unless the Engineer orders a change. 
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·' 0, 

O.F.W.W. 

I.F.W.W. 

1'-3" 

10½" -------

d2 

/~ 
/ 

b2 ----HHl-11 \ \J!:. j3 
Cm4 

~j4 
~e b2---<. 

~~~--l.:-1.;:r:;, ::.L.. ____ .J 

19'-0" 

k2 -43 Spaces@ 5"= 17'-11" 

h2 - 25 Spaces @ a½·= 17'-B½" 

See DETAIL ''Y'' 

c1 

'\_p9 

VIEWE-E 

20'-0" 

k3 - 45 Spaces @ 5" = 18'-9" 

h3 - 27 Spaces@ B½" = 19'-1½" 

c3 ,,.,.-, 
/~y 
/ 

I ,.__ ',,._ 

I~~· ,t· 

\1l i3 \j_ P2yV__ m3 
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~~· 
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O.F.W.W. 
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I 
I 

~g4@9" 

STATE 
OF 

PROJECT 

S.D. BRO-B 8069(04) 

* 11ff-8116" - North Interior Wall (measured along q;_ of wingwall) 

~9%" - South Interior Wall (measured along q;_ of wingwall) 

1-, _jt?½B" - North Interior Wall (measured along <f. of wingwall) 

~½· - South Interior Wall (measured along <f. of wingwallj 

* h4 - 25 Spaces@ B½" = 17'-B½" 

See DETAIL "Y" 

c5 

SHEET TOTAL 
NO. SHEETS 

23 43 
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b2 

DETAIL "Y" 

LEGEND FOR PLACING RE-STEEL 
I.F. W.W. - Inside Face of Wing Wall 
O.F. W.W. - Outside Face of Wing Wall 
M. W. - Middle Wall 

SECTIONC-C 
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Q] 

Q] 

Q] 

Q] 
Q] 
Q] 
Q] 

Q] 
Q] 
Q] 

Q] 

Q] 

* 
* 

REINFORCING SCHEDULE 

Mk. No. Size Length 

at 4 6 35'-6" 
bf 6 6 27'-3" 
b2 6 6 27'-3" 
C 8 5 4'-6" 
ct 4 5 20'-9" 
c2 2 5 7'-0" 
c3 4 5 21'-9" 
c4 2 5 7'-0" 
c5 8 5 20'-6" 
c6 4 5 7'-0" 
d1 4 5 7'-0" 
d2 4 5 7'-0" 
d3 8 5 7'-0" 

51 4 8'-0" 
36 4 5'-6" 
6 5 5'-0" 
9 4 26'-9" 

2 2 4 20'-9" 
g3 6 5 5'-0" 
g4 9 4 28'-0" 
g5 2 4 21'-9" 

6 12 5 5'-0" 
gl 18 4 26'-6" 
g8 4 4 20'-9" 
h2 13 5 17'-9" 
h3 14 5 17'-6" 
h4 52 5 17'-9" 
j3 17 6 84'-0" 
j4 1 6 48'-6" 
k2 22 4 19'-9" 
k3 23 4 19'-9" 
m3 12 5 88'-3" 
m4 1 5 51'-3" 
p2 51 4 20'-0" 
p3 2 4 18'-0" 
p4 2 4 21'-9" 

5 1 4 12'-9" 
p6 2 4 24'-3" 
pl 1 4 15'-3" 
p8 1 4 10'-0" 
p9 3 4 20'-0" 

p10 3 4 21'-3" 

Type 19B 

h4 3'-7½" 12'-1½" ~1 
" I' 'I' 'I J 

~~~ 
h41 '12'-1½", I ,3'-7½'; I 

Type 17A 

NOTES: 
All dimensions are out to out of bars. 
Q] See Cutting Diagram. 
* Bend in field as necessary to fit. 

Type 

Str. 
198 
198 
1A 
Str. 
198 
Str. 
198 
Str. 
198 
198 
198 
198 
S12 
S6A 
198 
198 
198 
198 
198 
198 
Str. 
Str. 
Str. 
17A 
17A 
17A 
Str. 
Str. 
17A 
17A 
Str. 
Str. 
Str. 
Str. 
Str. 
Str. 
Str. 
Str. 
Str. 
Str. 
Str. 

Bending Details 

I , 2'-0" , I 9½" f1 

~ru ~[[ag!I 
: 1-l'w 

I ~~"I 
TypeS6A 

Type S12 

I' 
3'-11" jc 

Type 1A 

5'-3" d1 

5'-0" : I c2 12 

',.._ c2ls'½s 
12 l__(i_1_ ......____ 

s'½s 
Type 19B 

5'-3" 
5'-0" 

Type 19B 

5'-3" d3 

s·-o· : I c6 12 

~c6ls'¾s 
12~ .......... 

s'¾s 
Type 198 

I: 18'-9" g2 

2'-6" : Igo 
12 

Type 19B 
~619\s 

I: 19'-9" g5 

2'-6" : lg3 
12 

Type 198 
~3¾s 

Type 198 

k3 3'-8" 12'-1" 
k2 3'-8" 12'-1" 

"'"""' "".c: .c: 
"' .... "" "',._ -
!=j:j:j 
0 (.) (.) 

h3 3'-6" 12'-2" 

h2 3'-8½" 12'-2½" ' f'"} -_, ,._"' 

~ii 
.c:"" h2 7'-9" 8'-2" 

h3 7'-9" 7'-11" 
k2 7'-9" 8'-0" 
k3 7'-9" 8'-0" 

Type 17A 

STATE PROJECT SHEET TOTAL 
OF NO. SHEETS 

S.D. BRO-B 8069(04) 24 43 
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ZIEBACH COUNTY 

S. D. DEPT. OF TRANSPORTATION 

SEPTEMBER 2024 0 OF 11 

DESIGNED BY CK. DES. BY DRAFTED BY 
CH DH ZW 

----+-----------• 

BRIDGE ENGINEER 
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4'-3" 19'-0" 

e1 - 16 Spaces@ 13" ea= 17'-4" 

2-p13 2-p14 2-p15 

c2 3-p12 

See DETAIL "X'' DETAIL "X" 
(At Bottom Slab) 

e1 
2-d2 

2-p15 

e1 - 16 Spaces@ 13" ea= 17'-4" 

4'-3" 19'-0" 

PLAN 

e1 

W.P. 

W.P. 

i 

1'-8" 

9" 

¼". ¾", or½," Prefo~ 
Expansion Joint Filler 

WP. 

PLAN 
(Outlet Apron) 

@) 
gi 

----------t.) 

"' ~ 
~ 
I 

':; 
oa 
"' " 

STATE 
OF 

S.D. 

~ 
·' "' 

;,,;! 
C 
·' -
~ 
"' ·' "' 

PROJECT SHEET TOTAL 
NO. SHEETS 

BR0-8 8069(04) 25 43 

u1 

b3 

T 
SEC. B-B 
(At Bottom Slab) 

SEC. E-E 

SEC.A-A 
(At Top Slab) 

Opt. Const. Jt. 

u2 

OUTLET DETAILS (A) 

~ FOR 

3 - 11' X 10' BOX CULVERT 
BEARCREEK 
STA 9+95.00 

10° SKEW RHF 
SEC.30, T13N, R21E 

BRO-B 8069(04) 
HL-93 

STR. NO. 69-203-288 
PCN 08NE 

ZIEBACH COUNTY 

S. D. DEPT. OF TRANSPORTATION 

SEPTEMBER 2024 0 OF 11 

DESIGNED BY CK. DES. BY DRAFTED BY 
CH DH ZW 
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LEGEND FOR PLACING RE-STEEL 
I.F. W.W. - Inside Face of Wing Wall 

O.F. W.W. - Outside Face of Win Wall 

c1 

Optional Constr. JI. 

DETAIL "Y" 
(c, c2, h5, and k4 bars not shown) 

~ 
O.F.W.W. 

I.F.W.W. 

c2\ > 

g9 I 

I 

I 

I 

I 

I 

Q,c:-, ... ~ 
+l--+--1------,f-----il------,- •r~ , .... : 

ry 

e@ 12" 

19'-0" 

k4 - 24 Spaces@ 9" = 18'-0" 

h5 - 12 Spaces@ 18" = 18'-0" 

See DETAIL "Y" 

I 

+-+--+--+-t-+--+--+-+--+--+---lr-
I 

I 

I 

I 

k4 
I 

I 

I 

_.1 

I/ 
p15_j 

/ 

~ 
ELEVATION 

SEC. G-G 

1'-0" 
r-E---

~ 
~ 

g10 

~~ 
;.'.. 

8" 

~ 

k4 

g10 

4'-9" 

e1 

5'-2" 

5'-11" 

SEC. C-C 

STATE 
OF 

S.D. 

PROJECT 

BRO-B 8069(04) 

REINFORCING SCHEDULE 

SHEET TOTAL 
NO. SHEETS 

26 43 

*1---"--+-':--+---'=---+-----::':-:=':::::------l---':-:-'------l 

rJJ 1---"C.:..::....+-....:..::....-+--'--+-~-":--c-------,f--~---I 

rJJ 1---'.:..::.._+--':'::-+---':--+----=':-'::--:-':c:----+----'-::::-:'--t 
rJJ l---'c...:...._+-===--+----':--+-----'~::---+-----'::c:-'----1 

* *1---J=-+----'-'-+-----'---+-----=:.:,..,.=c::-----11---=:=-.:..____; 

* * 1---<:...;...;.---1-_;..._+-_;_--+-----'----+-...C,-------i 

Type 17A 
NOTES: 
All dimensions are out to out of bars. 

rJJ See Cutting Diagram. 
* Bend in field as necessary to fit. 

EST/MA TED QUANTITIES (Outlet) 
ClassA45 

Reinforcing 
Structure 

ITEM Concrete, Excavation, 
Box Culvert 

Steel 
Box Culvert 

Unit Cu. Yd. Lb. Cu.Yd. 

Outlet 25.5 2926 11.0 
Outlet Apron 19.7 1145 19.7 

OUTLET DETAILS (B} 

FOR 

3 - 11' X 10' BOX CULVERT 
BEARCREEK 
STA9+95.00 
STR. NO. 69-203-288 
PCN 08NE 

10° SKEW RHF 
SEC. 30, T13N, R21E 

BRO-B 8069(04) 
HL-93 

ZIEBACH COUNTY 

S. D. DEPT. OF TRANSPORTATION 

SEPTEMBER 2024 0 OF 11 

DESIGNED BY CK. DES. BY DRAFTED BY 
CH DH ZW 
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1·-0:Y.,s· F5 = 45'-0" 

STATE 
OF 

S.D. 

PROJECT 

BRO-B 8069(04) 

1'-03/is" 

w1 - 45 Spaces@ 12" = 45'-0" 3'-1¾s" 

SHEET TOTAL 
NO. SHEETS 

27 43 

s1 & s2 - 54 Spaces@ 10" = 45'-0" 2'-1013/16" 
n2 - 10 Spaces@ 6 ½," =1---5--'-5_"_6½~2.----------------------------n1 ___ 7_2_S-pa-c-es-@~6½_2'_'=-3~9~'-0-.----------------------------6½~2·-n2---1-o-S-pc_s __ @------.6---+½," .... =;-5-'-5-.-----a--i 

1·-2½s· 

1·-111/15" 

1·-o½s" 

1·-T11/is" 

7" 

_..,___ 
_<c--_m_2 - 11 Spaces@ 6" = 5'-6" I 6" I m1 - 78 Spaces@ 6" = 39'-0" 6" m2 - 11 Spcs. @ 6" = 5'-6" 

I I k1 - 84 Spaces @ 6½," = 45'-6" __,__.,___ _______________________________________________________________________ __ 

j2 - 5 Spaces@ 10" = 4'-2" 10" I j1 - 48 Spaces@ 10" = 40'-0" 10" j2 - 5 Spcs.@ 10" = 4'-2" 

I I h1 -46Spaces@12"=46'-0" ----
/..i-----~ 

_,, /. 
I~ h1 1/ /1---l---+//\....,.\_h1 __ --+/-+-1---' 1/ I 

k1@ 6½,"·~ --+-i-

1

.,.,.._...,..,__.,.. __ +.,-.,,..,.....es-+e>+e>--,.e;.-,-,...,.,.....,--..-...,..,-e;.,, .,. '•- -• -• " • -• .,. ·- • ' _;--_:j...,.._ __ ---J__, 

,~ 7 - - - - - - - - - ~ ~ - - - J I II 1+-,i--+-----+-++--+--+-+-+-+-+-+1-----+--++--++--++-l--l't _ I '--
1 k1@6W I 

II / ~ ""--+-+---+1-+-+-+--+---+-+--1-----+-----+--++-1-,__ """'---t'-c+-+ """"-++ ""---t"Ec- n1 @ 6" .J , I / I 

/
/-----------------;"H /~--+--+-t--+-+-+-+-+-+---+--+--+-t-++-+-+-+--+-1 / !~ I / k1 @ 6½," 

rt1111t"tt111H11111H:;;t::;;:t::;:t::;;:1L:m1@ 6" I 

I ~ ~ II{!" " ~ ,1'1 -p1@12" 
it @ 1 o· --1--+'.::::.:r-i=-.:::-..::-~:::--t+'='+.::::.:::i=-::--t~:::+.::::.:-<-i=-.:::..::-~:::--t~=-+.::::.:::i=-.:::--'--+-,I I 

p 1 @ 12" --+--+//-+ ,'+---+----t---, / /H--+----i,----+--+--+---+--+--+-+-t--t--+--+--+-++--+-+-+-----H 

':)• 

'
/,-+-+--+---+---++--+---+- ,t ~-· +---+---+---+--+---+------< I G., I G. I ':)• -, ,<_ 7 ~1@ 12"-+-t----+--+-+-t---, 7' ;---------'9·· -t---+----+-+---+---+--+-+-

W.P. 

I 

rp1 /p1 1p1 

I I I I 
I I I I I 

II I ! I 
,_ 

,, 
- -f- - -- - - I- f- - -f r -- -- -- - - -f- - - -- -- --

l 

-k1 

I 

I 

W.P. 

l 

I 
I j 2@10" 
I 

Ii l / 1-+-+--+-+-t-+-+-+-+-~· :• - 1--1--t--+-++-+-+---+-i/ /lt--l--+-+-+-t-++t--+-.-<-<p· -+-+--+-+-t--+-+-+-+-+-1/ ~· 

( 

II J "/ ', ~ i._ J 
i-1----------f";-l--+--+---+--+---+--+---+--+--+----+--+----+--+----+->+----+--+---1 I 

1-t-+-1--+-......-<1--+-......,-+-r--1-t---+-1r----+--.-+-,--+-,-+-+t-+-+++-
s1 @ 10" I I / I>- -f-- p1 ,,------ w1 

p1 ~ I i I / I I l-----------+-+----+-<-----+-<>---+--i---+--

\\-___ ~h:~ t~~---~~--~~~----- --~~- /=l==l!==l=#==l~+=li==#=,=!;z::1~1/;z+:::#==l~=l==#=+=lll:=+=#=i=I ~--'l-+-+-++-t-+-t+-+-+-+-lr+H-+-t-+-++-+-+-+Hl-+-++1--c 

_,,~ wt p1-
V j 

/ I 't I I 

I 
I 

I 

JI 

I, 
I 
~ 

I I I I 
,, 

_·,, :, \________,_ ~ I - - • • ~ ~ ~ - - _,_,_ - - - -r_ J f ~ - - - - - - ~ - - - - - - - - - - , ·.-.· , .-.· 

;----_-_, ---------------------;,._ " { I ' t :,::::-::::::::::i:.:~::::::::-::1 -
I 11---E-1--+-e---<f---el---+-E+-+--El--._,_---+-<+-+-El-+--E<""'---..-,..+-_,__>-+--o+-'-<---E-+- s2 @ 1 O" 

I I 1-+--+-+--+-+------i--+-+--+-+-i-----+--+--+-+++--+--+-+-1, lr-+-~i----+-+-+---+i----+-+-+---+i----+-+-+---+i----+-+-+---+i----+-+-1~ I+-+---+-'--+-+-+-+-+--+-'--+-+-+-+++---+-'--+-+-+---+-+-/ 

I I I 
I I I 

/ / / ~ 
+--+-+---+-+---+----+--+--+------lf-----+-1---+------li I ~ - p1 @ 12·-~ 

-i~l ~'@ (J:_l_ ... 1_' ________ -+-_--+-_-_--+---------+~---~----!_-_-+~-----+----l--1~1~-:::_;;~;-_!"~;:_:--~:~_~;-_:!-_-::-:--~;:-~~-~--_,-+➔--t-+-_;:!:":_;;~;-_!";-_:--~:~_~f_, '-l~-/{""" __ l-"+-1-_::::,.: -~::_:::_.:_::_.:~:::_::,.,.~--++➔---r-1-:_r->,-_-++,__-:i---_.: ... _--++-_::::.:_~:::_.=:~,..,_' f ,-..~E------+_-,;-_+_-<-----_+-_~i--c-----+---<_--+-.,.._--+-E------+~--;-+_:=_=_=_==_=_=--1:-l-~:;J:=-_,_;,~~:~·- - - - - - - -

VJ S n1 @ 6½" m1 @ 6" 

HALF PLAN 

LEGEND FOR PLACING RE-STEEL 
T. T.S. - Top of Top Slab 
B. T.S. - Bottom of Top Slab 
T.B.S. - Top of Bottom Slab 
B.B.S. - Bottom of Bottom Slab 

F5 BARREL DETAILS (A) 

FOR 

3 - 11' X 10' BOX CULVERT 
BEARCREEK 
STA9+95.00 
STR. NO. 69-203-288 
PCN 08NE 

10° SKEW RHF 
SEC. 30, T13N, R21E 

BRO-B 8069(04) 
HL-93 

ZIEBACH COUNTY 

S. D. DEPT. OF TRANSPORTATION 

SEPTEMBER 2024 0 OF 11 

DESIGNED BY CK. DES. BY DRAFTED BY 
SD DH ZW 
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FOR BIDDING PURPOSES ONLY



p1 

6 k1 
·' r--. 
II 

6 
·' '"" ·' '"" p1 ~ «i 

"' ~ 
"' ~ 
"' 

s1---~-~-~ 

j1 orj2 --~--~~ 

h1-~_,______,,__,_____,.-+-_,..+-_..____,>------<___, 

8" 

1'-8" 

n1 or n2 

2'-2" 

p1 
@ 18" 

k----lk---+---e--+..,__-+E---l+E-W1 

ELEVATION 
(Apron steel not shown) I 

<t. 
I 

Box Culvert 

35'-8" I 

17'-10" 

11'-0" 8" 11'-0" I 

9 Spaces@ 12" = 9'-0" 1'-4" 1'-4" 

j1 or j2 s1 

Opt. Constr. Jt. (Typ.) 

10 Spaces@ 12· = 10'-0" 

Constr. Jt. (Typ.) 

j1 or j2 s2 
9 Spaces @ 12• = 9'-0" 

36'-8" 

r-

- - --~ 

- - --~ 

o~· 
of· 

~ 

\__p1 

17'-10" 

F5 BARREL HALF SECTION 
(5'-0" Maximum Fill) 

p1 

- -
- -

k1 
' 

~- p1@ 18" 

' 
----

rjJ 

rjJ 

rjJ 

STATE 
OF 

S.D. 

PROJECT 

BRO-B 8069(04) 

SHEET TOTAL 
NO. SHEETS 

28 43 

REINFORCING SCHEDULE 

Mk. No. Size Length 

h1 94 4 12~6" 
·1 98 4 34~3" 
2 12 4 35'-0" 
k1 170 4 16'-0" 
m1 79 4 35~3" 
m2 12 4 38~3" 

n1 73 5 35'-3" 
n2 11 5 38'-3" 
pt 188 4 46~0" 
s1 110 4 6'-0" 
s2 110 4 4'-9" 
w1 92 4 26~0" 

L 
11 ½·, I hAf 

Type 17A 

NOTES: 

All dimensions are out to out of bars. 

rjJ See Cutting Diagram. 

Type 

17A 
Str. 
Str. n2 3'-9" 

17 m2 3'-6" 

Str. j2 5'-8" 

Str. 
Str. 
Str. 
Str. 
Str. 

j2 29'-4" 

Str. m2 34'-9" 

S11A n2 34'-6" 

~ ~ 
Type S11A 

6" 
(Exact) 

~□ ~: 
~~ 

OPTIONAL w1 SPLICE DETAIL 
Contractor may use optional reinforcing 
steel splice, as shown. The cost of the 
additional reinforcing steel will be 
borne by the Contractor. 

Bending Details 

34'-6" 

34'-9" 

29'-4" 

5'-8" 

3'-6" 

3'-9" 

!':::I, "' "' E C: 

(0 ~ '"" '"" 
:5 :5 :5 
(.) (.) (.) 

2'-1" k1 
I' 'I 

Type 17 

:pl[[ 
I .z· -1", l(Typ.) 

OPTIONAL k1 SPLICE DETAIL 

Request for additional reinforcing steel splices at points other 
than those shown, must be submitted to the Engineer for prior 
approval. If additional splices are approved, no payment will 
be allowed for the added quantity of reinforcing steel. 

Contractor may use optional reinforcing 
steel splice, as shown. The cost of the 
additional reinforcing steel shall be 
borne by the Contractor. 

ESTIMATED QUANTITIES 
ClassA45 

Reinforcing 
Structure 

ITEM Concrete, Excavation, 
Box Culvert 

Steel 
Box Culvert 

Unit Cu. Yd. Lb. Cu.Yd. 

1- F5 Barrel Section 173.2 18579 63.6 

LEGEND FOR PLACING RE-STEEL 
I.F. 0. W. - Inside Face of Outside Wall 
O.F.O.W. -Outside Face of Outside Wall 
M. W. - Middle Wall 

OPTIONAL FILLET DETAIL 
F5 BARREL DETAILS (B) 

FOR 
( At Bottom Slab) 

Note: Contractor may form the optional full fillet, 
with 2" Chamfer, as detailed. The cost of the 
additional concrete shall be borne by the Contractor. 

3 - 11' X 10' BOX CULVERT 
BEARCREEK 
STA9+95.00 
STR. NO. 69-203-288 
PCN 08NE 

10° SKEW RHF 
SEC. 30, T13N, R21E 

BRO-B 8069(04) 
HL-93 

ZIEBACH COUNTY 

S. D. DEPT. OF TRANSPORTATION 

SEPTEMBER 2024 0 OF 11 

DESIGNED BY CK. DES. BY DRAFTED BY 

SD DH -~ZW~--1---------------■ 
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The elevations shown in these plans are based on the National Geodetic 
SuNey (NGS) North American Vertical Datum of 1988 (NAVD88). 

10+09.11 
112.95' L _>=--,-'-"''~ 

10+10.37 
100.55' L 
2342.00 2348.00 

10+07.10 
97.83' L 

\'<A-";-c;--',~'-'.>a< :,,.~~:~,-a,,';,;._2342.00 

10+26.36 
75.76' L 
2348.00 

10+22.79 
69.11'L 
2348 00 10+21.98 

• 64.74' L 
2348.0 

+73.75 
.70' L 

10+14.18 
51.87' L 
2342.50 

1-50 9+66.32 

Varies 

Natural Ground Line 

STATE 
OF 

S.D. 

PROJECT 

BRO-B 8069(04) 

Natural Ground Line 

SHEET TOTAL 
NO. SHEETS 

29 43 

Natural Channel 
Bottom 

Class B Riprap (Typ.) 

Elev. 2342.00 Type B Drainage Fabric (Typ.) 

I 
If 

RIPRAP SECTION A-A 

I 

I 
I 

I 
I 

I 

Rdwy 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 

--------------+--------------
==============1============== 

I 

I 
I ---------- _____________ / ____________ _ 

I 

I 
--------------+--------------

==============1============== 
I 

I 
FLOW :s::--,, 

I 

I 

I 

I 
I 

I 
I 

I 

PLAN 

ESTIMATED QUANTITIES 
ITEM UNIT 

QUANTITY 
Inlet Outlet 

Ton 96.0 464.0 
S. Yd. 121 405 

10+22.34 
-----------,-, 41.58' R 

2340.60 
10+25.12 
53.89' R 

-1-o-=o==-,-.,..=-,.,,...=,,......#,. 2340.60 

I 
I 
I 

I 

I 
I 

I V-<'..._,,."---" 

/,-..-,,~--= 
I 
I 

-----------~k,~~~,~ 

I 

I 
I 
I 
I 

I 

I 
I 
I 
I 

l,_,~:~t--',-':''~ 

9+74.20 
53.49' R 
2348.50 

RIPRAP DETAILS 

FOR 

3 - 11' X 10' BOX CULVERT 
BEARCREEK 
STA9+95.00 
STR. NO. 69-203-288 
PCN 08NE 

10° SKEW RHF 
SEC. 30, T13N, R21E 

BRO-B 8069(04) 
HL-93 

ZIEBACH COUNTY 

S. D. DEPT. OF TRANSPORTATION 

SEPTEMBER 2024 @oF 11 

DESIGNED BY CK. DES. BY DRAFTED BY 
CH DH ZW 
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17" 

¾" 1 ¼" 2 ½" 1" 2 ½" 1" 2½" 1" 2½" 1 ¼" ¾" 

~ 

~ 

g (OJ PLACE PLACE 

APPROPRIATE APPROPRIATE 1-, co 
NUMBER NUMBER 

HERE HERE 

i,;;: 

i,;;: 

YEAR PLATE DETAILS 
GENERAL NOTES: 

1. Year plates of the general dimensions shown will be constructed on all box culverts and bridges. The year plates will be constructed in reverse 
and attached to the forms in such a manner that the finished imprint in the concrete does not exceed one-half (1/2) inch in depth. 

2. Year plates will be located on structure( s) as follows: 

a. On cast-in-place box culverts the year plates will be four and one - half (4 Yz) inches below the top of the upstream parapet wall and centered 
laterally on the upstream face. On precast box culverts the year plate will be centered laterally on the upstream face of the top slab. Where an 
extended interior wall interferes with this location, the year plate will be centered in an adjacent barrel. 

b. On bridges with six (6) inch curbs, "Jersey" shaped barriers with no endblocks, or "Single Slope" shaped barriers with no endblocks, the year 
plate will be centered vertically on the curb face approximately six (6) inches from the end of the bridge, or as designated by the Engineer. On 
bridges with barrier endblocks, the year plate will be centered on the upper sloped portion of the barrier approximately 5'- 6" for "Jersey" shaped 
barriers from the end of the bridge and 7'-6" for "Single Slope" shaped barriers from the end of bridge, or as designated by the Engineer. 
There will be one year plate at each end of the bridge on opposite sides. 

c. When the plans specify that both the original date of construction and the date of reconstruction are to be shown, one date will be placed as 
listed above and the other located adjacent to it. Both year plates will be shown at each end of the bridge on opposite sides. 

3. There will be no separate measurement or payment made for year plates on box culverts and bridges. All costs for this work will be incidental to 
other contract items. 

Year Plate See Note 2 (c) 

BARRIER 
(With Endblock) 

Published Date: 2025 

s 
D 
D 
0 
T 

JERSEY BARRIER 

Year Plate See Note 2 (c) 

TYPEB CURB 

End Bridge 

SINGLE SLOPE BARRIER 
January 22, 2021 

YEAR PLATE DETAILS 
PLATE NUMBER 

460.02 

Sheet I Of I 

Eyebolt (See EYEBOL T DETAILS) 

x--x--x-- x 

~ . ,.,,..,,,.,,~Y::-~\\ ~ 
~"i:.'M\\'l,,v' : : <§; 

/, : : ~ 
' ' ' ' ' ' ' ' ' ' ' ' ' ' I_ - - _J 

' 

STATE 
OF 

S.D. 

Flowline Box Culvert 

PROJECT 

BR0-8 8069(04) 

----~------------------------------------------

DETAIL FOR FENCE ANCHORS 

GENERAL NOTES: 
1. The fence and post details shown are for illustrative purpose only. 

The fence shall be as specified elsewhere in the plans. 

2. Eyebolts shall be placed on all of the box culvert wing walls. 

3. Eyebolts shall be 3/a inch diameter and shall conform to ASTM A307. 

4. Eyebolts, nuts, and concrete inserts shall be galvanized in accordance 
with AASHTO M232 (ASTM A 153). Concrete inserts of corrosion 
resistant material need not be galvanized. 

5. Cast-in-place eyebolts shall have a nut attached, be 4 ½ inches (Min.) in 
length and shall be embedded such that the eye of the bolt is flush with 
the concrete surface. (See Eyebolt Details) As an alternate, cast-in-
place concrete inserts, capable of developing the full strength of the 3/a inch 
diameter threaded eyebolt, may be used and shall be set in the concrete 
in accordance with the manufacturer's recommendations. The eyebolt 
shall be of sufficient length to develop its full strength. The eye of the 
eyeball shall be flush with the concrete surface. 

6. The cost for furnishing and installing eyebolts and/or concrete inserts 
shall be incidental to various contract items. 

VIEW A-A 

Len th of E ebolt 

EYEBOLT DETAILS 

December 23,2012 

Published Date: 2025 

s 
D 
D 
0 
T 

FENCE ANCHORS FOR 
BOX CULVERT WING WALLS 

PLATE NUMBER 

620.16 

Sheet I of I 

SHEET TOTAL 
NO. SHEETS 

30 43 

@oF 11 

FOR BIDDING PURPOSES ONLY



PERSPECTIVE OF ENTRANCE 

Transition to existing profile or construct 
to limits shown on cross sections. 

Surfacing 

I 

I 
Mainline 

<t. 

30' 

*** 2% (Max.) 

Mainline Ditch 
Mainline lnslope 

(Entrance) 

*** 2% When on the inside of superelevation and 
0% or flat when on outside of superelevation. 

* 
I E Slope 2% Slope 2% '" I 

4" surfacing or thickness J 
as specified in plans SECTION A-A 

(Entrance and Intersecting Road) 

GENERAL NOTES: 

al ground 
ting profile 

4" surfacing or thickness 
as specified in plans 

** Entrance maximum slope is typically 
10: 1 for field entrances and 15: 1 for 
farm/residential entrances. 

* The finished surfacing width is stated 
elsewhere in the plans. The subgrade 
width is 4' wider than the finished 
surfacing width unless stated otherwise 
in the plans. 

The ditch section shown above in the perspective view is only for illustrative purpose. 

The elevation view above is typical for either a ditch cut or fill section. Entrances that vary from above should 
be specified in the plans. 

Pipe length will be adjusted if necessary during construction to obtain the 6:1 slope. For grading projects, the 
pipe length is estimated typically using a 4" thickness of surfacing directly over the subgrade above the pipe. 

The transition area between the mainline inslope and the entrance or intersecting road inslope will be rounded to 
eliminate an abrupt transition. 

The turning radii will be 35' for intersecting roads and entrances unless stated otherwise in the plans. 

Published Date: 2025 

s 
D 
D 
0 
T 

INTERSECT/NG ROADS ANO ENTRANCES 

November 19, 2021 

PLATE NUMBER 

120.01 

Steet I of 2 

STATE 
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PERSPECTIVE OF INTERSECTING ROAD 

Edge of Driving Lane 
CD 
.£ Finished Shoulder Finished Shoulder 

~ "ffi - -- - -- --- -

~ 

Subgrade 
Shoulder 

GENERAL NOTES: 

35' R. or as 
specified in 
the plans 

35' R. or as 
specified in 
the plans 

E 
Right-of-Way 

See Section A-A on sheet 1 of 2. 

PLAN VIEW 

Subgrade 
Shoulder 

The 6: 1 or 10: 1 intersecting road ins lope will transition to the existing intersecting road inslope near the 
right-of-way or at a location as determined by the Engineer. 
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48" (Max.) 

Spacing: I 
4.1r------=::o= 

~ 
en 
Q) 
0. 

~;:::;-b] a.ff''''~ --~::::::::::::: 

Hole I 5¼" I 3" Galvanized Pipe: Flatten a:: 
I 

Safety Bars (Typ.) * 
L 

* Number of bars required will vary depending 
on the length of the end section. 

ELEVATION VIEW 

When bars are specified 
in the plans, the cross 
drainage bar is required 
when span is over 30". 
Cross bar to be 
welded to parallel 
bars to make one 
piece unit. 

ISOMETRIC VIEW 

½" Diameter Hex. 
Head Bolts (Typ.) 

E '" end, then bend outside 4" to 
match end section sides. 

DETAIL OF SAFETY BARS 

¾6" (Min .) Diameter 
Galvanized Steel Rod or No. 4 
Galvanized Reinforcing Bar 

SECTION A-A 

Pipe 

SECTION B-B 

Reinforced Edge Full 
Length of End Section 

(See Section A-A) 

Optional Toe Plate Extension 
(Same Gage as End Section) 

L--111i::======::~~~~_.I...,-
--- Holes Spaced at 12" (Max.) 

A w A 

Overall Width 

FRONT VIEW 
½" Threaded rod 

½"x6" Culvert 

A w A 

Overall Width 

FRONT VIEW 

~-'\r--~\r-+--. with flanged nuts. 
Form over top of bolt wit ~.,_.,,-~\,-~ 

end section. Side lugs 
to be bolted to end section. 

Side Lug 

TYPE #2 CONNECTOR DETAIL 
(For 30" and Larger) 

(For 21"x15" and Larger) 

flanged nut Galvanized 
strap 

TYPE #1 CONNECTOR DETAIL 
(For 15" Through 24") 

AJ.Jgust 31, 2022 
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C.M.P. SLOPED ENOS 
PLATE NUMBER 

450.37 

Published Date: 2025 Steet I of 2 

GENERAL NOTES: 

ARCH C.M.P. SLOPED ENDS 

STATE 
OF 

S.D. 

Equiv. (Inches) (Min.) Thick. Dimensions (Inches) L Dimensions 
Dia. 

Inch Gage A H w Overall Slope 
Length 

(Inch) Span Rise Width (Inch) 

18 21 15 .064 16 8 6 27 43 4:1 20 
21 24 18 .064 16 8 6 30 46 4:1 32 
24 28 20 .064 16 8 6 34 50 4:1 40 
30 35 24 .079 14 12 9 41 65 4:1 56 
36 42 29 .109 12 12 9 48 72 4:1 76 
42 49 33 .109 12 16 12 55 87 4:1 92 
48 57 38 .109 12 16 12 63 95 4:1 112 
54 64 43 .109 12 16 12 70 102 4:1 132 
60 71 47 .109 12 16 12 77 109 4:1 148 
72 83 57 .109 12 16 12 89 121 4:1 188 

CIRCULAR C.M.P. SLOPED ENDS 
Pipe (Min.) Thick. Dimensions (Inches) L Dimensions 
Dia. 

Inch Gage A H w Overall Slope 
Length 

(Inch) Width (Inch) 

15 .064 16 8 6 21 37 4:1 20 
18 .064 16 8 6 24 40 4:1 32 
21 .064 16 8 6 27 43 4:1 44 
24 .064 16 8 6 30 46 4:1 56 
30 .109 12 12 9 36 60 4:1 80 
36 .109 12 12 9 42 66 4:1 104 
42 .109 12 16 12 48 80 4:1 128 
48 .109 12 16 12 54 86 4:1 152 
54 .109 12 16 12 60 92 4:1 176 
60 .109 12 16 12 66 98 4:1 200 

Safety bars will be provided when specified in the plans. 

PROJECT 

BR0-8 8069(04) 

Sloped ends will be fabricated from galvanized steel and will conform to the requirements of the Specifications. 

Safety bars will be fabricated from steel schedule 40 pipe in conformance with ASTM A53, grade B or 
HSS 3.5x.216 in conformance with ASTM A500, grade B. 

Slotted holes for safety bar attachment will be provided for all end sections. 

Attachment to circular pipes 15" through 24" diameter will be made with Type #1 straps. All other sizes will be 
attached with Type #2 rods and lugs. 

When stated in the plans, optional toe plate extension will be punched and bolted to end section apron lip with 
¾" diameter galvanized bolts. Steel for toe plate extension will be same gauge as end section . Dimensions 
will be overall width less 6" by 8" high. 

Installation will be performed in accordance with the Specifications. 

Cost of all work and materials required for fabrication and installation of sloped ends will be incidental to the 
bid items for the various sizes of sloped ends. 

AJ.Jgust 31, 2022 
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'to 1 ' 

RURAL DISTRICT 

- C --:" 
LC) ·- • C 
~ r---·-
---- 6 

URBAN DISTRICT 

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

'to 12' 

Paved Shoulder 

RURAL DISTRICT WITH 
SUPPLEMENTAL PLATE 

6' 
(Min.) 

RURAL DISTRICT 
3 DAY MAXIMUM 

Sign will 
be level. 

(Not applicable to regulatory signs) 

CRASHWORTHY SIGN SUPPORTS 
(Typical Construction Signing) 

January 22, 2021 

PLATE NUMBER 

634.85 

Sheet I of I 

Examples of / 
60" Chord Li~ -' 
Clearance Checks ~,(_1 

I 

' ' I 
' \ 

\ 

\ 

/' 

STATE 
OF 

S.D . 

PROJECT 

BR0-8 8069(04) 

.,...-- ~----- - ----- --. __ I Anchor Post or Slip Base 
-- "-

/ -

---- --------

PLAN VIEW 

\ 

\ 

I 

/ 

' I 

' ' \ 

' ' I 

/- / ~120" Diameter 
,,,..- (Perimeter of stub height 

clearance checks) 

(Examples of stub height clearance checks) 

Top of Anchor Post or Slip Base 

Chord Line____,/ 

GENERAL NOTES: 

Ground Line 

ELEVATION VIEW 

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

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

The 4" stub height clearance is not necessary for Li-channel lap splices where the support is designed to 
yield (bend) at the base. 
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BREAKAWAY SUPPORT STUB CLEARANCE 
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MANUAL LOW FLOW SILT FENCE INSTALLATION 

~ 

~~ 
CD EXCAVATE TRENCH @ DRIVE STEEL T FENCE POSTS @ ATTACH 26" WOVEN WIRE 

FENCE TO POSTS 

Fabric for silt 
fence will be 
36" (Min.) 
width. 

<( 

Fabric that overlaps 
the top of fence will 
be placed between 
the posts and the 
woven wire fence. 

See Detail B _) 

2" (Min.) 
Fabric 
Overlap 

@)ATTACH SILT FENCE FABRIC 

Silt Fence Fabric 
8" staples will be placed 
at each post to secure 

Attach the silt fence fabric with plastic ties, 
wire ties, or hog rings at 12" (Max.) 
horizontal spacing on the top and bottom 
wires of the woven wire fence and with 
plastic or wire ties at 12" (Max.) vertical 
spacing on the posts. 

Wheel Compact Soil 

-

~ -----:-- :::--: --!,;-
~ - -~-

® BACKFILL TRENCH AND 
WHEEL COMPACT SOIL 

the silt fence fabric to 
the bottom of the trench. 

~~ =1'2' 

Steel T Fence Post 

26" Woven Wire Fence 

~ 

I .. 6' (Min.) ., I ., 4'+ ... I 
SECTION A-A 
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The elevation at these locations will be, at 
a minimum, higher than the top of the silt 
fence fabric at its lowest elevation. 

LOW FLOW SILT FENCE 
ANO SILT TRAP 

February 14, 2020 

PLATE NUMBER 

734.04 

Steet I of 2 

STATE 
OF 

S.D. 

PROJECT 

BR0-8 8069(04) 

MACHINE SLICED LOW FLOW SILT FENCE INSTALLATION 
Roll of Silt Fence Fabric 

Operation 

~ 
..c 

C Q. 
- (I) 
"00 

~-g 
C/) -g 

LL 

Silt fence fabric will be overlapped a minimum 
of 2" at top of woven wire fence. 

Silt Fence Fabric 
26" Woven Wire Fence Bend 
at base as necessary to provide 
for a minimum of 2" of silt fence 
fabac overlap. <\If? 

fi<>v.'_ '- 5 1 SHtTrap 

I .. 6' (Min.) 

I- ti 
0 

ai a.. 
.$~ 
C/) C 
- (I) 
LO LL 

Silt Fence Fabric 

Attach the silt fence fabric with plastic ties, wire 
ties, or hog rings at 12" (Max.) horizontal spacing 
on the top and bottom wires of the woven wire 
fence and with plastic or wire ties at 12" (Max.) 
vertical spacing on the posts. 

5' Steel T 
Fence Posts 

26" Woven 
Wire Fence 

~~L 
The silt fence length and width may be adjusted due to 
a larger pipe, multiple pipe, or other circumstances 
during construction as determined by the Engineer. 

GENERAL NOTES: 

A silt trap will be provided when specified by a plan note. All costs for constructing the silt trap will be incidental 
to the contract unit price per cubic yard for "Silt Trap". 

If a trench can not be dug or the silt fence fabric can not be sliced in due to the type of earthen material 
(such as rock), then a row of 30 to 40 pound sandbags butted end to end will be provided on top of the extra 
length of silt fence fabric to prevent underflow. February 14, 2020 
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ELEVATION VIEW 
(Cut or Fill Slope Installation) 

Excavated Material 
from Trench 

3 
DETAIL B 

(Typical of All Installations) 

ISOMETRIC VIEW 
(Ditch Installation) 

DITCH INSTALLATION 

Grade 
Spacing 

(Ft.) 

2% 150 
3% 100 
4% 75 
5% 50 
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CUT OR FILL SLOPE 
INSTALLATION 

Slope Spacing 
(Ft.) 

1: 1 10 
2:1 20 
3:1 30 
4:1 40 

6" 

6"7 r 
~ r, 

Ends of Erosion----..1.L.... 
Control Wattles 

Wood Stake 

DETAIL C 
(See General Notes) 

PLAN VIEW 
(Ditch Installation) 

SECTION A-A 

EROSION CONTROL WATTLE 

February 14, 2020 

PLATE NUMBER 

734.06 

Steet I of 2 

GENERAL NOTES: 

STATE 
OF 

S.D. 

PROJECT 

BR0-8 8069(04) 

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

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

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

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

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

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

Sediment removal, disposal, or necessary shaping will be as directed by the Engineer. All costs for 
removing accumulated sediment, disposal of sediment, and necessary shaping will be incidental to the 
contract unit price per cubic yard for "Remove Sediment". 

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

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