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GENERAL CONSTRUCTION NOTES: -HEAVY TRUCK TRAFFIC ON THE EXISTING ADJACENT PAVEMENTS SHALL BE KEPT TO THE MINIMUM NECESSARY FOR THE REQUIRED CONSTRUCTION OPERATIONS. ALL BASE AND EXISTING PAVEMENT REPAIRS NECESSARY DUE TO HAULING DURING CONSTRUCTION ACTIVITIES SHALL BE COMPLETED BY THE CONTRACTOR AT NO ADDITIONAL COST TO THE OWNER. LIGHTER HAUL LOADS MAY BE REQUIRED TO PROTECT THE EXISTING SURFACES AND SHALL BE INCLUDED IN THE BID. NO COMPENSATION WILL BE MADE FOR ADDITIONAL HAULING ACTIVITIES OR PLACEMENT MACHINES/OPERATIONS THAT MAY BE REQUIRED TO PROTECT THE EXISTING SURFACES AND BASE MATERIALS. -LOCATION OF UTILITIES IS APPROXIMATE. CONTRACTOR SHALL CONTACT IOWA ONE-CALL (1-800-292-8989) AT LEAST 48 HOURS PRIOR TO COMMENCING WORK ON THE PROJECT TO VERIFY LOCATION OF UTILITIES. -NO CLAIMS FOR ADDITIONAL COMPENSATION WILL BE ALLOWED TO THE CONTRACTOR FOR INTERFERENCE OR DELAY CAUSED BY UTILITY COORDINATION OR RELOCATION WORK. -ALL EXISTING UTILITY POLES, STREET LIGHTS, PEDESTALS AND TRANSFORMERS, EXCEPT THOSE NOTED IN THE PLANS, SHALL REMAIN UNDISTURBED AND FUNCTIONAL DURING CONSTRUCTION. -ALL WORK SHALL TAKE PLACE WITHIN THE CURRENT ADJACENT PUBLIC ROAD RIGHT-OF-WAY, EASEMENT AREAS OR PROJECT BOUNDARY AS SHOWN IN THE PLAN SHEETS. NO PAYMENT WILL BE MADE FOR REPLACEMENT OR REPAIR TO ITEMS THAT ARE DAMAGED OUTSIDE OF THIS AREA OR WITHIN SAID WORK ZONE THAT ARE NOT NOTED IN THE PLANS. -THE CONTRACTOR WILL BE REQUIRED TO PROVIDE CONSTRUCTION ACCESS TO THE SITE. THIS SHALL INCLUDE REMOVING, SALVAGING AND REPLACING ANY REQUIRED ITEMS NECESSARY TO ACCOMMODATE CONSTRUCTION TRAFFIC. -ACCESS TO THE ADJACENT PROPERTIES SHALL BE MAINTAINED TO THE FULL EXTENT POSSIBLE AT ALL TIMES DURING CONSTRUCTION. THIS SHALL REQUIRE KEEPING THE ADJACENT ROADWAYS AND AREAS CLEAN AND FREE OF EQUIPMENT AND DEBRIS. -THE PROJECT AREA WILL BE CONTROLLED THROUGH TRAFFIC CONTROL DURING CONSTRUCTION. THE ADJACENT ROADWAYS SHALL REMAIN OPEN TO TRAFFIC DURING CONSTRUCTION. -ALL STRUCTURES AND FIXTURES, INCLUDING, BUT NOT LIMITED TO, MANHOLE COVERS AND STORM SEWER INTAKES, SHALL BE CLEAN AND FREE OF ALL DEBRIS AFTER CONSTRUCTION ACTIVITIES. -THE CONTRACTOR SHALL APPLY NECESSARY MOISTURE TO THE CONSTRUCTION AREA TO PREVENT THE SPREAD OF DUST. SEE SECTION 1107.07 OF THE IOWA DOT STANDARD SPECIFICATIONS FOR HIGHWAY AND BRIDGE CONSTRUCTION. -ALL VEGETATION SHALL BE SCARIFIED PRIOR TO GRADING OF THE PROJECT. EXCEPT FOR BACKFILLING, NO VEGETATION SHALL BE PLACED UNDER, OR WITHIN 2 FEET OF ANY PAVING. -ALL FILL MATERIAL SHALL BE COMPACTED TO 95% OF THE STANDARD PROCTOR DENSITY UNLESS STATED OTHERWISE. -THE CONTRACTOR SHALL NOT DISTURB DESIRABLE GRASS AREAS AND DESIRABLE TREES OUTSIDE OF THE CONSTRUCTION LIMITS AS SHOWN IN THE CONSTRUCTION DOCUMENTS. THE CONTRACTOR SHALL PROTECT ALL GRASS AREAS, TREES, BUSHES AND LANDSCAPING WITHIN THE WORK ZONE UNLESS NOTED OTHERWISE IN THE PLANS. DAMAGE TO SUCH ITEMS WILL BE AT THE CONTRACTOR'S EXPENSE. -CONTRACTOR SHALL PROTECT EXISTING TREES AND SUCH THAT ARE NOT NOTED TO BE CLEARED/GRUBBED. -THE CONTRACTOR WILL NOT BE PERMITTED TO PARK OR SERVICE VEHICLES AND EQUIPMENT OR USE UNDISTURBED AREAS FOR STORAGE OF MATERIALS. STORAGE, PARKING, AND SERVICE AREAS WILL BE SUBJECT TO APPROVAL OF THE ENGINEER. -ALL TOPSOIL IN THE DISTURBED AREAS SHALL BE FREE OF ROCK AND DEBRIS AND SHALL BE SUITABLE FOR THE ESTABLISHMENT OF VEGETATION, SOD AND SEEDING OPERATIONS, SUBJECT TO APPROVAL OF THE ENGINEER. CONTRACTOR SHALL DISK FINISH AND LEVEL DISTURBED PLANTING AREAS DISPOSING OF ANY ROCK AND DEBRIS. -ANY WASTE MATERIALS THAT ARE GENERATED SHALL BECOME THE PROPERTY OF THE CONTRACTOR AND SHALL BE REMOVED FROM THE PROJECT SITE. NO ADDITIONAL PAYMENT WILL BE MADE FOR THIS REMOVAL. -CONTRACTOR SHALL BE REQUIRED TO OBTAIN AN NPDES GENERAL STORM WATER PERMIT NO. 2 FROM THE IOWA DEPARTMENT OF NATURAL RESOURCES. CONTRACTOR SHALL BE REQUIRED TO COMPLY WITH THE REQUIREMENTS OF THE PERMIT IN ACCORDANCE WITH SECTION 9040-3.02 OF THE SUDAS STANDARD SPECIFICATIONS. -CONTRACTOR SHALL MAKE STORM WATER INSPECTIONS ONCE PER WEEK UNTIL VEGETATION HAS ESTABLISHED TO A MINIMUM OF 70% COVERAGE AND A NOTICE OF DISCONTINUATION HAS BEEN FILED. SEE SECTION 9040-3.03 OF THE SUDAS STANDARD SPECIFICATIONS. ALL INSPECTIONS, NOTICES AND UPDATES SHALL BE THE SOLE RESPONSIBILITY OF THE CONTRACTOR. REFER TO STORM WATER MANAGEMENT ESTIMATE REFERENCE INFORMATION. -INSTALLATION OF THE EROSION CONTROL DEVICES MAY REQUIRE MULTIPLE MOBILIZATIONS. THESE ITEMS MUST BE INSTALLED AS SPECIFIED AND NO ADDITIONAL PAYMENT WILL BE MADE FOR MULTIPLE MOBILIZATIONS. -CONTRACTOR SHALL MAINTAIN AND PROVIDE A LOG OF ALL DRAINAGE TILE LINES, LOCATION, EXISTING MATERIAL, SIZE AND PHOTOS CONNECTED TO THE PROPOSED MAIN. _CONTRACTOR SHALL TEMPORARY TIE EXISTING TILE MAIN TO PROPOSED TILE MAIN IF WORK IS PUT ON HOLD FOR MORE THEN 5 DAYS TO ALLOW FOR ROUTING STORM WATER.  -OWNER WILL PROVIDE CONSTRUCTION SURVEY AND QUALITY CONTROL TESTING.
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RECONNECTION OF FIELD TILE Bid item shall include all equipment, labor and materials for reconnecting existing tile lines to the proposed main tile. Bid item shall include all trench excavation, pipe, bends, bedding and backfill material, engineering fabric, wire mesh, concrete, couplers, connections required for complete installation. Refer to Figure 4020.211 (SW-211) of the SUDAS Standard Specifications for concrete connections. All HDPE Pipe shall be Dual-Wall in accordance with All HDPE Pipe shall be Dual-Wall in accordance with Section 4020 of the SUDAS Standard Specifications. Bedding material shall conform to Class I Material (crushed stone) of Section 3010-2.02.A of the SUDAS Standard Specifications. Bid item shall include topsoil separation where applicable. All excavation, with topsoil separation, salvage and spread, as well as all bedding and backfill shall be included in this bid item. Salvaged topsoil shall be spread on the top 18" of all excavated areas that are not under the proposed pavement and shall be free of rock and debris and shall be suitable for the establishment of vegetation. All backfill material shall be compacted to a minimum 95% of the Standard Proctor Density. Bid item shall include the installation and removal of all temporary tie-ins that may be required. Tile connections 8" or less shall be connected by  core-drill and Inserta tee from Advanced Drainage Systems. Inserta tees shall be installed per manufacturer's recommendations. 
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AutoCAD SHX Text
All contractors/subcontractors shall conduct their operations in a manner that minimizes erosion and prevents sediments from leaving the project site. The prime contractor shall be responsible for the compliance and implementation of the Pollution Prevention Plan (PPP) for their entire contract. The responsibility shall be further shared with subcontractors whose work is a source of potential pollution as defined in the PPP. 1. SITE DESCRIPTION This Pollution Prevention Plan is for the construction of the 2020 Drainage District #31 Improvements Project. The project is located in Section 34, Township 100 North, Range 35 West of the 5th P.M., Dickinson County, Iowa. This PPP covers 6.5 acres with an estimated 6.5 acres being disturbed through excavation, grading and paving. The portion of the PPP covered by this contract has 6.5 acres being disturbed.  being disturbed through excavation, grading and paving. The portion of the PPP covered by this contract has 6.5 acres being disturbed. s 6.5 acres being disturbed.  being disturbed. The project is located in an area of (6- Okoboji Silty Clay Loam, 55- Nicollet Clay Loam, 95- Harps Clay Loam, 107- Webster Clay Loam, 138B- Clarion Loam, 346B- Augustana Lake-Estherville complex, 347B- Augustana Lake Loam, 374B- Okabena Silty Clay Loam, 374C- Okabena Silty Clay Loam, 390- Waldorf Silty Clay Loam, 507- Canisteo Clay Loam, 635C2- Belview-Storden complex, 638C2- Clarion-Storden Complex, 655- Crippin Loam, 835D2- Omsrud-Storden Complex, 1511- Blue Earth muck, ponded, 1707B- Delft). The estimated Curve Number for this PPP after construction is 74.  The estimated Curve Number for this PPP after construction is 74. The estimated Curve Number for this PPP after construction is 74. 74. . Refer to plans: 2020 Drainage District #31 Improvements Project for locations of typical slopes, ditch grades, and major structural and non-structural controls. A copy of this plan will be on file at the project engineer's office and on-site. Runoff from this work will Overland flow and into tile system and into Swan Lake.  This project site is not located within a 100-year floodplain.  POTENTIAL SOURCES OF POLLUTION: Site sources of pollution generated as a result of this work relate to silts and sediment which may be transported as a result of a storm event. However, this PPP provides conveyance for other (non-project related) operations. These other operations have storm water runoff, the regulation of which is beyond the control of this PPP. Potentially this runoff can contain various pollutants related to site-specific land uses. Examples are: Rural Agricultural Activities: Runoff from agricultural land use can potentially contain chemicals including herbicides, pesticides, fungicides and fertilizers. Construction Activities: Runoff from construction activities can potentially contain fuels, oils and chemicals from specific construction related activities. 2. CONTROLS Inlet protection devices shall be placed around intakes. Silt fence shall be placed at locations where runoff can move offsite. Vegetation in areas not needed for construction shall be preserved. As areas reach their final grade, additional silt fences, silt basins, intercepting ditches, sod flumes, letdowns, bridge end drains, and earth dikes shall be installed as specified in the plans and/or as required by project engineer. This may include using silt fence as ditch checks. Temporary stabilizing shall be completed as the disturbed areas are constructed. If construction activity is not planned to occur in a disturbed area immediately, the area shall be stabilized by temporary seeding or mulching within 14 Days. Other stabilizing methods shall be used outside the seeding period. This work shall be done in accordance with the Iowa Statewide Urban Design and Specifications Manual, 2020 Edition, and the Iowa Department of Transportation Standard Specifications for Highway and Bridge Construction, Series 2015. Contractor shall also follow all requirements of the Dickinson County erosion and sediment control regulations. As the work progresses, additional erosion control items such as sod flumes, ditch checks, rock outlet protection, and letdown structures and other appropriate measures shall be installed by the Contractor as determined by the Engineer after field investigation. The construction will be completed with the establishment of permanent perennial vegetation of all disturbed areas by the Contractor. 3. OTHER CONTROLS Contractor disposal of unused construction materials and construction material wastes shall comply with applicable state and local waste disposal, sanitary sewer, or septic system regulations. In the event of a conflict with other governmental laws, rules and regulations, the more restrictive laws, rules or regulations shall apply. Mud track-out shall be cleaned off the roadway nightly and before any rainfall event. Water may not be used to clean the roadway. Contractor shall keep permit, inspections logs, site plan, and other permit data on site at all times. Material shall be placed in an easily accessible mailbox that is clearly marked "SWPPP". All fuels and oils shall be contained be a secondary containment berm or within a trailer. All silt fence and Inlet protection devices as shown shall be installed prior to commencing construction whenever possible. A Notice of Discontinuation must be filed with the IDNR once vegetation has been established to a minimum coverage of 70%. Contractor shall mark on the initial Storm Water Pollution Prevention Plan the location of storage areas for fuels and oils, porta-potty, dumpster or waste containment bins, concrete wash out area, and other necessary items. Entrances shall be maintained to control mud track-out from the site. The Stormwater Pollution Prevention Plan shall be updated as necessary during construction. APPROVED STATE OF LOCAL PLANS: During the course of this construction, it is possible that situations will arise where unknown materials will be encountered. When such situations are encountered, they will be handled according to all federal, state, and local regulations in effect at the time. 4. MAINTENANCE The Contractor is required to maintain all Temporary Erosion Control measures in proper working order, including cleaning, repairing or replacing them throughout the contract period. Cleaning of Silt Control Devices shall begin when the features have lost 50% of their capacity. 5. INSPECTIONS Inspections shall be made jointly by the Contractor and the Contracting Authority every seven calendar days. The contractor shall immediately begin corrective action on all deficiencies found. The findings of this inspection shall be recorded in the project diary. This PPP may be revised based on the finding of the inspection. The Contractor shall implement all revisions. All corrective actions shall be completed within 3 calendar days of the inspection. 6. NON-STORM DISCHARGES This includes subsurface drains (i.e. field tile, subdrains), slope drains and bridge end drains. The velocity of the discharge from these features may be controlled by the use of patio blocks, Class A Stone or erosion stone. 7. SEQUENCE OF CONSTRUCTION ACTIVITIES All erosion control devices shall be installed prior to commencing any construction on-site. First, all noted removals shall be completed. Next, installation of underground storm sewer shall be completed. Finally, the disturbed areas shall be seeded, fertilized, and mulched as shown in the plans.
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SW-101
REVISION

04-17-18

SHEET 1 of 1
REVISIONS: Replaced Iowa DOT and SUDAS logos.

TRENCH BEDDING AND BACKFILL ZONES

SUDAS DIRECTOR DESIGN METHODS ENGINEER

1

1

OD/2

OD/2

OD/6

d

TW

OD

D

Refer to the contract documents for specific material and placement
requirements.

Required only when specified in the contract documents or when
directed by the Engineer.

OD
D
TW
d

=   Outside diameter of pipe
=   Inside diameter of pipe
=   Trench width at top of pipe
=   Depth of bedding material  below pipe

Bury Depth

12'' min.

Springline of Pipe

Final Trench Backfill

Secondary Backfill

Primary Backfill

Haunch Support

Pipe Bedding

Over-excavation and
Foundation Stone

1SUDAS 

OD/2

OD/4

TW TW

D/4 or 4'' min.

CLASS R-1 CLASS R-2d

OD

d

OD

Plain or Reinforced 

CLASS R-4

Class I Bedding

Class I  Bedding 

12"

CLASS R-5

12"

CLASS R-5

12"

CLASS R-5

REINFORCED CONCRETE ARCH AND ELLIPTICAL PIPE BEDDING

Vertical Elliptical Horizontal Elliptical

1

2

2

2

2

2

2

2

2

Material
OD/6

OS OS

TW
TW

TW

CLASS R-3

Arch

Concrete Cradle

Material

Concrete as Specified

(OD+ 8'' min.)
1.25 x OD

Class I
Bedding
Material

OS

dd d

d d

OD/2

Refer to sheet 2 for bury depth restrictions.

Use Bedding Class R-1  or R-2 

Place remainder of bedding and backfill  
materials as specified in the 

OD =
OS =
TW =

d = 

Outside diameter of pipe
Outside span of pipe
Trench width at top of pipe:
Min. = OD+18 inches
Max.=  1.25xOD+12 inches OR
54 inches (whichever is greater)

Depth of bedding material below pipe:
OD/8 or OS/8, OR 4 inches 
(whichever is greater)

Key

OD OD

Class I
Bedding
MaterialClass I

Bedding
Material

RCP AND VCP CIRCULAR PIPE BEDDING

Concrete Top

SH
EET 1 O

F 2
FIG

U
R

E 3010.102 SW-102
REVISION

04-16-19

SHEET 1 of 2
REVISIONS: Changed Class 1 to Class I in CLASS R-5 Vertical Elliptical detail.

RIGID GRAVITY PIPE
TRENCH BEDDING

SUDAS DIRECTOR DESIGN METHODS ENGINEER

3

(OD+ 8'' min.)
1.25 x OD

unless specified otherwise. 

contract documents.

SUDAS 

A-III A-IV

ALLOWABLE BURY DEPTH

CLASS III  RCP CLASS IV RCP CLASS V RCP

EXTRA STRENGTH VCP CONCRETE ARCH PIPE HORIZONTAL ELLIPTICAL RCP VERTICAL ELLIPTICAL RCP

Pipe
Diameter

(in)

Class
R-1

Bedding

Class
R-2

Bedding

Class R-3 & R-4 Bedding

No Steel As=0.4% As=1.0%

Pipe
Diameter

(in)

Class
R-1

Bedding

Class
R-2

Bedding

Class R-3 & R-4 Bedding

No Steel As=0.4% As=1.0%

Pipe
Diameter

(in)

Class
R-1

Bedding

Class
R-2

Bedding

Class R-3 & R-4 Bedding

No Steel As=0.4% As=1.0%

Pipe
Dia.
(in)

Bedding Class

R-1 R-2
R-3 & R-4

No Steel As=0.4% As=1.0%

Equiv.
Dia.
(in)

Pipe Class Pipe Size
(in x in)

Equiv.
Dia.
(in)

Pipe Class

HE-III HE-IV

Pipe Size
(in x in)

Equiv.
Dia.
(in)

Pipe Class

VE-III VE-IV VE-V VE-VI

As = Area of Steel  Reinforcing As = Area of Steel  Reinforcing As = Area of Steel  Reinforcing

As = Area of Steel  Reinforcing

Based on Class R-5 bedding

Based on Class R-5 bedding Based on Class R-5 bedding

12

15

18

21

24

27

30

33

36

42

48

54

60

66

72

7'

8'

8'

8'

8'

10'

11'

11'

11'

11'

11'

11'

11'

11'

11'

10'

10'

11'

11'

12'

15'

15'

15'

15'

15'

15'

15'

15'

15'

15'

15'

16'

16'

18'

23'

30'

29'

28'

27'

26'

26'

25'

25'

24'

24'

19'

19'

20'

26'

36'

40'

40'

40'

40'

38'

36'

34'

33'

32'

32'

27'

27'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

12

15

18

21

24

27

30

33

36

42

48

54

60

66

72

12'

12'

13'

13'

16'

19'

19'

19'

19'

18'

18'

18'

18'

18'

18'

15'

16'

16'

18'

23'

30'

29'

28'

28'

27'

26'

25'

25'

25'

24'

23'

23'

29'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

28'

30'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

12

15

18

21

24

27

30

33

36

42

48

54

60

66

72

18'

19'

19'

25'

34'

40'

40'

40'

40'

37'

35'

33'

32'

31'

31'

23'

24'

30'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

35'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

6

8

10

12

15

18

21

24

27

30

33

36

39

42

25'

20'

18'

16'

15'

14'

15'

18'

20'

19'

20'

20'

19'

18'

30'

26'

23'

20'

19'

18'

22'

28'

30'

29'

30'

30'

29'

26'

30'

30'

30'

30'

28'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

18 x 11

22 x 13

26 x 15

29 x 18

36 x 22

44 x 27

51 x 31

58 x 36

65 x 40

73 x 45

88 x 54

15

18

21

24

30

36

42

48

54

60

72

6'

6'

6'

7'

8'

8'

8'

8'

8'

8'

9'

11'

11'

13'

15'

15'

14'

15'

15'

15'

14'

14'

18

24

27

30

33

36

39

42

48

54

60

66

72

78

84

12'

15'

15'

15'

15'

15'

15'

15'

15'

15'

15'

15'

15'

15'

15'

22'

29'

28'

27'

27'

26'

26'

25'

25'

24'

24'

24'

24'

23'

23'

18

24

27

30

33

36

39

42

48

54

60

66

72

78

84

10'

10'

11'

12'

15'

15'

15'

15'

15'

15'

15'

15'

15'

15'

15'

15'

16'

20'

23'

30'

29'

29'

28'

27'

27'

26'

25'

25'

25'

24'

22'

34'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

33'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

23 x 14

30 x 19

34 x 22

38 x 24

42 x 27

45 x 29

49 x 32

54 x 34

60 x 38

68 x 43

76 x 48

83 x 53

91 x 58

98 x 63

106 x 68

14 x 23

19 x 30

22 x 34

24 x 38

27 x 42

29 x 45

32 x 49

34 x 54

38 x 60

43 x 68

48 x 76

53 x 83

58 x 91

63 x 98

68 x 106

SH
EET 2 O

F 2
FIG

U
R

E 3010.102

Pipe Size
(in x in)

SW-102
REVISION

04-16-19
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REVISIONS: Changed Class 1 to Class I in CLASS R-5 Vertical Elliptical detail.

RIGID GRAVITY PIPE
TRENCH BEDDING

SUDAS DIRECTOR DESIGN METHODS ENGINEER

3SUDAS 

BEDDING CLASSES

4'' min.

SDR 35 SDR 35

Solid Wall Solid Wall

PVC PIPE

POLYPROPYLENE PIPE

Pipe
Diameter

(in)

Pipe
Diameter

(in)

Pipe
Diameter

(in)
ASTM
F 2764

Pipe
Diameter

(in)

25'

22'

20'

22'

21'

SDR 23.5 SDR 26

12

ASTM D 3034

30' 28' 32'24' 24'
9'

31' 40'

40'

15

18

24

30

36

42

48

54

28'

25'

23'

37'

34'

32'

30'

30'

30'

28'

28'

28'

32'

32'

32'

24'

24'

24'

24'

24'

24'

24'

24'

24'

24'

24'

24'

24'

24'

24'

24'

HDPE PIPE

12

15

18

24

30

36

8'60

54 27'

20'

18'

18'

17'

16'

16'

29'

23'

22'

21'

19'

19'

24'

24'

24'

24'

24'

24'

24'

24'

24'

24'

24'

24'

24'

24'

ALLOWABLE BEDDING CLASSES

PIPE MATERIAL

F-1, F-2, F-3

Not allowed

F-3

F-3

CLASS F-3CLASS F-2CLASS F-1

1 1

1

1

STORM SEWER SANITARY SEWER

Ductile Iron

HDPE

Polypropylene

PVC

Key

OD

TW

=

=

Outside diameter of pipe

Trench width at top of pipe:
Min. = OD+18 inches OR 1.25xOD+12 inches
(whichever is greater)

TW

TWTW

ALLOWABLE BURY DEPTH

Class I
Bedding
Material

4'' min. 4'' min.

DUCTILE IRON, AWWA C151, CLASS 52

ASTM
F 679

ASTM
F 949

ASTM
F 1803

Corrug.
Exterior

ASTM
D 2680

Closed
Profile

 Composite
(Truss Type)

Class F-1
Bedding

Class F-2
Bedding

Class F-3
Bedding

AASHTO
M 294

8

10

12

15

18

21

24

27

30

33

36

42

48

54

60

4

6

8

10

12

14

16

18

20

24

30

36

42

48

37'

40'

40'

40'

40' 40'

40'

40'

40'

40'

27'

29'

30'

31'

38'

40'

40'

40'

40'

40'

40'

40'

40'

9'

9'

9'

9'

8'

8'

8'

8'

OD

Class I Bedding Material

ODOD

12"

2 2

22'

23'

21'

21'

Place remainder of bedding and backfill materials as specified
in the contract documents.

Minimum depth of bury 12 inches or as specified by the
manufacturer.

F-1, F-2, F-3

F-2, F-3

F-2, F-3

F-2, F-3

FIGURE 3010.103 SHEET 1 OF 1

42

48

54

60

SW-103
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04-16-19

SHEET 1 of 1

FLEXIBLE GRAVITY PIPE
TRENCH BEDDING

SUDAS DIRECTOR DESIGN METHODS ENGINEER

REVISIONS: Removed ASTM F 2736 from Polypropylene Pipe table. Changed Class 1 to
Class I in the CLASS F-2 and CLASS F-3 details.
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U
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SH
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F 1

TYPE PC-2 CONCRETE COLLAR CONNECTION

TYPE PC-1  CONCRETE COLLAR CONNECTION

Wall of Precast Manhole
or Intake Structure

CONCRETE COLLAR FOR PIPES 12" AND SMALLER

CONCRETE COLLAR FOR PIPES GREATER THAN 12"
PIPE TO STRUCTURE CONNECTION

PIPE TO PIPE CONNECTION

PIPE JOINT WRAPPING

6"x6" - w2xw2
(8ga) Wire Mesh

6" min.

Pipe Joint
Overlap fabric
12" at top of pipe.

3"6" min.

 12"
min.

 12"
min.

Engineering
Fabric

4" min.
9" min.

4" min.

3

2 4

1

42

3

 6"
min.

 6"
min.

Lap ends of wire mesh a minimum of
6 inches.

Concrete collar is required when
annular space between the outside
of the pipe and the wall of the
structure is 2 inches or greater.

Provide two #4 hoop bars in concrete
collar. Lap bars a minimum of 6 inches.

Trowel concrete flush with inside
wall of structure.

Trim pipe
and fill voids
with mortar.

1

2

3

4

1

Same drawing is in both SRPs
DR-121 & SW-211. If you
change one, change the other
one the same way.

Wall of Precast Manhole
or Intake Structure

6"x6" - w2xw2
(8ga.) Wire Mesh

SW-211
REVISION

04-17-18

SHEET 1 of 1
REVISIONS: Removed 'Invert' callout on Pipe to Structure View. Retitled and replaced old

Iowa DOT and SUDAS logos with new logos.__________________________________________________________________________

2

STORM SEWER PIPE CONNECTIONS

SUDAS DIRECTOR DESIGN METHODS ENGINEER

SUDAS 

Removed 'Invert' callout on Pipe to Structure View. Retitled and replaced old
__________________________________________________________________________
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10-18-16New 
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4030.222

(TYPE 1 APRON)
PLAN

(TYPE 2 APRON)
PLAN (TYPE 1 AND TYPE 2 APRONS)

END VIEW
E

C C
E

Diameter Diameter
Diameter

Slope

CIRCULAR CONCRETE APRONS

FIG
U

R
E 4030.222

SH
EET 1 O

F 1

SIDE VIEWSECTION A-A
GROOVE END DETAIL

SECTION A-A
TONGUE END DETAIL

Tongue end used on inlet end section. Groove
end used on outlet end section.

Dimension 'E' shown is the minimum and is
considered the design length. Adjust for any
difference between the actual length of concrete
apron installed and the length indicated below
for the length of concrete culvert pipe furnished.

E
BC

F

E
C B

F

F

A

11

1

SUDAS Standard Specifications

SUDAS 
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10-18-16New 
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4030.224

FIG
U

R
E 4030.224

SH
EET 1 O

F 1

PROFILE

PLAN

FRONT

EL
LI

PT
IC

AL

60"

CONCRETE PIPE APRON GUARD

Provide guard dimensions to fit with type of
apron provided. Ensure 'V' Bar completely rests
on apron.Intermediate Cross Bar(s)

'V' Bar

Hinged Connections

6" max.

H

'V' Bar
Intermediate
Cross Bar(s)

1

1

All guards must include at least one
intermediate cross bar.  If pipe diameter, or
equivalent diameter, is 60 inches or greater,
use two intermediate cross bars equally spaced.

1

SUDAS Standard Specifications

SUDAS 

6'' 6''

6''

D

Grade to Inlet

Grade to Top

6'' min.

Lowest Flowline

9'' Inlet

Base
8'' min.

SW-602 Type G Casting

4''

Top Elevation

6'' 6''

6''

6''

Location Station

12'' min.

Wall  Width

Wall  Width

PLAN

SECTION A-A

A A

6

5

8

7

2

1

4

3

18

2

5

6

2

1
4

3

5

7

5

Concrete
   Fillet

6'' x 6''
Center Pier

(When Applicable)

Top Reinforcing
#4 bars at 6''
o.c.  Each Way

Diagonal  Bar
(typ.)

Wall  Reinforcing
#4 Bars at 12''
o.c.  Each Way

6'' x 6''
Corner Pier

(When Applicable)

Wall
Width

Inlet
Openings

Inlet
Elevation

Inlet
Opening

Depth
(7'-0'' max.)

#4 Bars at 12''
o.c.  Each Way

Structure may be built with openings on any or all sides.
Provide openings and orientation as specified in the contract
documents.

Adjacent walls may have different widths based upon pipe
configuration, but structure must be rectangular.

Construct inlet openings with 15-inch #4 epoxy-coated bars
at 8 inches on center. Embed bars a minimum of 3 inches
into walls and top at all openings.

Grade to inlet elevation on open sides. Grade to top
elevation on closed sides.

Corner pier required between openings of two adjacent
walls. Extend wall reinforcing vertically through pier. Install
one additional 15-inch #4 bar in pier.

Center pier required at center of any inlet opening with
length of 5 feet or greater. Extend wall reinforcing vertically
through pier. Install one additional 15-inch #4 bar in pier.

Wall widths vary with pipe diameter. Provide 6 inches of wall
width (minimum) each side of pipe opening. Minimum wall
width is 36 inches. Maximum wall width is 72 inches.

Cast-in-place base shown. If base is precast integral with
walls, the footprint of base is not required to extend beyond
the outer edge of the walls.

Install four #4 diagonal bars at all pipe openings.

12'' minimum wall height above all pipes.

8" min. Class I
Bedding Material

SW-513
REVISION

04-21-20

SHEET 1 of 1

REVISIONS: Added Class I Bedding Material.
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OPEN-SIDED AREA INTAKE

SUDAS DIRECTOR DESIGN METHODS ENGINEER
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33" min.
26" min.

Two-piece fixed casting

PLAN

TYPICAL SECTION

FIG
U

R
E 6010.601

SH
EET 1 O

F 2

TYPE F: HMA
Three-piece floating casting for use in HMA paving

35" min.

TYPICAL SECTION

26" min.

Flange (typ.)Anchor Bolt Hole

1 12"

35 78" min.

1

Gasket to seal
out debris

2

PLAN

TYPE E

Anchor Bolt

7" min. SW-602
REVISION

04-21-20

SHEET 1 of 3
REVISIONS: Add option for 3-piece HMA casting.

CASTINGS FOR
STORM SEWER MANHOLES

SUDAS DIRECTOR DESIGN METHODS ENGINEER

1

1

2

Anchor the lower frame of all
three-piece castings to the manhole
structure.  When specified in the
contract documents, anchor the frame of
two-piece castings to the manhole
structure.  If casting frame does not
include anchor holes or slots, drill
four 7/8 inch diameter holes, equally
spaced around the frame.

Casting height varies. Minimum
adjustment range of 4 inches.

Frame Notes:
Size, spacing, and number of lugs and flanges
may vary.

Cover Notes:
Roughness pattern  and text style may vary.
Minimum one pickhole.

24" min.

24" min. clear opening

4SUDAS 

FIG
U

R
E 6010.601

SH
EET 2 O

F 2

1

2

3

4

TYPE F: PCC
Three-piece floating casting for use
in PCC paving and PCC boxouts

Anchor Bolt

Lug

26" min.

33 12" min.

26" min.

33 12" min.

Steel Sleeve

Height Adjustment
Bolts and Slots

TYPICAL SECTION

SW-602
REVISION

04-21-20

SHEET 2 of 3
REVISIONS: Add option for 3-piece HMA casting.

CASTINGS FOR
STORM SEWER MANHOLES

SUDAS DIRECTOR DESIGN METHODS ENGINEER

Frame Notes:
Size, spacing, and number of lugs and flanges
may vary.

Cover Notes:
Roughness pattern  and text style may vary.
Minimum one pickhole.

PLAN

Gasket to seal
out debris

1

4

3

2

3

2

Anchor the lower frame of all
three-piece castings to the manhole
structure.  When specified in the
contract documents, anchor the frame of
two-piece castings to the manhole
structure.  If casting frame does not
include anchor holes or slots, drill
four 7/8 inch diameter holes, equally
spaced around the frame.

Casting height varies. Minimum
adjustment range of 4 inches.

Set casting at proper grade using the
adjustment slots or adjustment
mechanism. Remove bolts or mechanism
upon completion of paving.

Height adjustment method may vary; two
options are shown.

Height Adjustment
Mechanism

24" min. clear opening

24" min. clear opening

4SUDAS 

SW-602
REVISION

04-21-20

SHEET 3 of 3
REVISIONS: Add option for 3-piece HMA casting.

CASTINGS FOR
STORM SEWER MANHOLES

SUDAS DIRECTOR DESIGN METHODS ENGINEER

FIG
U

R
E 6010.602

SH
EET 3 O

F 3

Two piece fixed casting

PLAN

TYPICAL SECTION

Cover Notes:
Roughness pattern  and text style may vary.
Minimum one pickhole.

TYPE G

1 12"31" min.
25 12" min.

24" min.
25 12" min.
26 12" min.

4"

1"

1 12"
4SUDAS 

REVISION

10-17-17New 

SHEET 1 of 1

8030.101

TEMPORARY TRAFFIC CONTROL
GENERAL INFORMATION

Flagger

Sign (shown
facing left)

Drum

Advance Warning Area
tells traffic what to expect ahead

Transition Area
moves traffic out
of its normal path

Activity Area
is where work takes place

Work Space
is set aside for

workers, equipment,
and material storage

Buffer
Space

(longitudinal)

Buffer Space
(longitudinal)

provides protection
for traffic and

workers

FIG
U

R
E 8030.101

A
100
250
350
500

Buffer Space (lateral)
provides protection for
traffic and workers

Traffic Space allows
traffic to pass through
the activity area

Distance Between Signs

Channelizing Device Spacing

Speed Limit
(mph)

Taper Length (L)
(ft)

Number of
Devices

20
25
30
35
40
45
50
55

80
125
180
245
320
540
600
660

5
6
7
8
9

13
13
13

Speed Limit (mph)
20
25
30
35
40
45
50
55

Taper (ft)
20
25
30
35
40
45
50
55

Buffer (ft)
40
50
60
70
80
90

100
110

Speed Limit (mph)
20-25
30-40
45-50

55

Merging Taper Lengths for Lane Closure*

SH
EET 1 O

F 1

Shoulder Taper

Termination Area
lets traffic resume
normal operations

Downstream
Taper

Key*

*Applies to all Section 8030 figures

Work Space (ft)
40
50
60
70
80
90

100
110

Vehicle Warning Light
(amber, high-intensity
rotating, flashing,
oscillating, or strobe
light)

Arrow Board

Arrow Board Support
or Trailer

Channelizing Device

Direction of Traffic

Pedestrian
Channelizing
Device

Shadow Vehicle

Type III Barricade

Work Space

Work Vehicle

*Values shown are for a 12 foot shift.  Table does
  not apply to one-lane, two-way (flagger) tapers

Safety Fence

SUDAS 

SUDAS Standard Specifications

It may be necessary to combine two or more
examples
to adequately address the traffic control needed.

Utilize vehicle warning lights (amber,
high-intensity
rotating, flashing, oscillating, or strobe light) on
all shadow and work vehicles.

Vehicle hazard lights may be used to
supplement
warning lights.  Do not use hazard lights alone.

Flags may be used to call attention to the
advanced
warning signs.

If a closure extends overnight, utilize
channelizing
devices with retroreflective sheeting.

Speed limit refers to the legally established and
signed speed limit.

If an arrow board is used on 2-lane roads,
operate
only in the caution mode.

Adjust the position of warning signs and
channelizing
devices for available sight distance.

Do not install temporary traffic control devices
until work is ready to begin, and remove or
cover all
signs and devices promptly when they are not
needed.

The END WORK (G20-2) signs shown on all
figures are
optional.
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to adequately address the traffic control needed.
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A

A

FIG
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R
E 8030.102

SH
EET 1 O

F 1

WORK OFF OF PAVEMENT
WITH MINOR ENCROACHMENT

ONTO TRAVELED WAY

1
3 L

SUDAS 

SUDAS Standard Specifications

Use only on minor, low speed (< 40 mph) streets.
Provide a lane closure for higher speed traffic
conditions.

Maintain a minimum lane width of 10 feet as measured
to the near face of channelizing devices.  For
short-term use on low speed, low volume roads without
wider heavy commercial vehicles, a minimum lane width
of 9 feet may be used.

Where the opposite shoulder is suitable for carrying
vehicular traffic, lanes may be shifted by using
closely spaced channelizing devices provided the
resulting lane widths are at least 10 feet wide.

Additional advanced warning may be appropriate, such
as a ROAD NARROWS sign.

For short-term work, the taper and channelizing
devices may be omitted if a shadow vehicle with
activated vehicle warning lights is used.

Refer to Figure 8030.101 for symbol key and sign
spacing.
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FIG
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Foreslope Backs
lope

1

Post Spacing
(5'-0" max.)

Post Spacing
(5'-0" max.)

Fabric

Variable (20'-0" for a normal 10'-0" wide ditch.)

2" min.

20" min.

Post

Wire or
Cable Ties

Insert 12 inches of fabric a minimum
of 6 inches deep (fabric may be
folded below the ground line).

1

SILT FENCE

TYPICAL SILT FENCE DITCH CHECK

ATTACHMENT TO POST

SUDAS 

SUDAS Standard Specifications

REVISION
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FIG
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(Plan View)

Flow

1

24"
36"

8'-0" Spacing

200'-0" max. length per section
(600'-0" if slope is flatter than 5%)

2

(Profile View)

1

1

See plans for spacing.

'T' Steel
Fence Post
4'-0" min.

Ground line

Fabric

Ground Line Fabric

Ground ContoursInstall parallel to
ground contour.

Install "J-hook" at each end of an
individual section of silt fence.

Insert 12 inches of fabric a minimum
of 6 inches deep (fabric may be
folded below the ground line).

Reduce post spacing to 5'-0" at water
concentration areas, or as required
to adequately support fence.

1

2

SILT FENCE

TYPICAL SILT FENCE INSTALLATION ON LONGITUDINAL SLOPES

DETAILS OF SILT FENCE ON LONGITUDINAL SLOPES

TYPICAL SILT FENCE INSTALLATION ON LONGITUDINAL SLOPES

SUDAS 

SUDAS Standard Specifications
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FIG
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1

Length

1

1

Thickness as
specified (6" min.).

20'-0" m
inimum

10'-0" m
in.

1 Entrance length:  50 foot minimum
(30 foot for single family residential), or
as specified in the contract documents.
Length of entrance may be increased if
sediment track-out occurs.

STABILIZED
CONSTRUCTION ENTRANCE

SUDAS 

SUDAS Standard Specifications

C
lie

nt
:

(7
12

) 3
36

-3
59

6

33
01

 Z
en

ith
 A

ve
nu

e

Sp
iri

t L
ak

e,
 IA

  5
13

60
PO

 B
ox

 2
38

 11
0 

E 
In

di
an

 S
tre

et

(7
12

) 2
25

-9
02

5
C

he
ro

ke
e,

 IA
 5

10
12

Be
ck

 E
ng

in
ee

rin
g,

 In
c.

Be
ck

 E
ng

in
ee

rin
g,

 In
c.

La
nd

sc
ap

e 
Ar

ch
ite

ct
ur

e
La

nd
 S

ur
ve

yi
ng

C
iv

il 
En

gi
ne

er
in

g
BE

I P
ro

je
ct

 N
o.

D
ra

w
n

R
ev

is
ed

C
he

ck
ed

 b
y

Sh
ee

t U
.0

5

20
20

 D
ick

in
so

n 
Co

un
ty

 D
ra

in
ag

e 
Di

st
ric

t #
31

Im
pr

ov
em

en
t P

ro
je

ct
De

ta
ils

JG
H

D
ic

ki
ns

on
 C

ou
nt

y
18

02
 H

ill 
Av

e.
 S

te
 2

10
1

Sp
iri

t L
ak

e,
 IA

 5
13

60
E1

90
24

8/
1/

20
By

 M
H

J

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
D

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
W

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
K

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
W

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
K

AutoCAD SHX Text
A

AutoCAD SHX Text
H

AutoCAD SHX Text
E

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
D

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
W

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
K

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
W

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
K

AutoCAD SHX Text
A

AutoCAD SHX Text
H

AutoCAD SHX Text
E

AutoCAD SHX Text
A

AutoCAD SHX Text
D



C
lie

nt
:

(7
12

) 3
36

-3
59

6

33
01

 Z
en

ith
 A

ve
nu

e

Sp
iri

t L
ak

e,
 IA

  5
13

60
PO

 B
ox

 2
38

 11
0 

E 
In

di
an

 S
tre

et

(7
12

) 2
25

-9
02

5
C

he
ro

ke
e,

 IA
 5

10
12

Be
ck

 E
ng

in
ee

rin
g,

 In
c.

Be
ck

 E
ng

in
ee

rin
g,

 In
c.

La
nd

sc
ap

e 
Ar

ch
ite

ct
ur

e
La

nd
 S

ur
ve

yi
ng

C
iv

il 
En

gi
ne

er
in

g
BE

I P
ro

je
ct

 N
o.

D
ra

w
n

R
ev

is
ed

C
he

ck
ed

 b
y

Sh
ee

t U
.0

6

20
20

 D
ick

in
so

n 
Co

un
ty

 D
ra

in
ag

e 
Di

st
ric

t #
31

Im
pr

ov
em

en
t P

ro
je

ct
De

ta
ils

JG
H

D
ic

ki
ns

on
 C

ou
nt

y
18

02
 H

ill 
Av

e.
 S

te
 2

10
1

Sp
iri

t L
ak

e,
 IA

 5
13

60
E1

90
24

8/
1/

20
By

 M
H

J


