FDM 10-5 Attachment 25.1 Erosion Control Prevention
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FDM 10-5 Attachment 25.2 Erosion Control At Cut To Fill Transition
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FDM 10-5 Attachment 25.3 Transition From Cut of Fill
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FDM 10-5 Attachment 35.1 Channel Erosion Control Matrix

CHANNEL EROSION CONTROL MATRIX
(Concentrated Flow Application)

Ei OIT CH GRADE
TYPE OF EROSION E 3 = 2% 204- 4% A4%40- EfG Efva - SPa* S%- 12%0*
4
CONTROL DEVICE =4 hla:. Length (ft.) hia:. Length (ft) M. Length (ft. M. Length (ft.) hla:. Length (ft.)
e F| = | 500 | 1200 | 200 | 600 | 1300 [ 300 | 600 | 4200 | 300 | 600 | 1200 | 300 | 600 | 1200 REMARKS
Seedwith properly anchored mulch 0.6 * Aonchor mulch per specifications.
Sod diteh checks with seed and mulch| N C Insta_llu:une ditch chedk for eweny 1 foot of drop. Sod staies
requined.
Temporary ditch chedks (hay ba.IE = Install one ditch ched for ewerny 2 feet of drop. Maximum 200
approved manufactured attern atives kool . _______ | X Wt ded for 2] | than 1%
liited in the W EDOT PAL =pacing. recommended for slopes less than 1%.
Sod ditch liner 10 Upstream e.nd must be buried. Additional sod
stadies required.
Crouble netted light duty Q07 00T
Class | Type BY erasion mat 1.5 Only mat type products allowed.
ﬁ:éﬁ:;fgé?rdgﬂsild{tuﬂe;;:enzinn 15 | ————— Upstream end must be buried. Additional sod staes required.
! o ' Twwo bid tems neaded.
mat
. Use Mo, 2 coarse aggreqate, railroad ballast, or bre dier run.
st ok ditch checks, or Rock-
L B R, TR ENEEE SRS Mit mm o mmpmm Install one ditch ¢hed far ewery 2 feet of drop, Use in
Fill=d Filter Bags : . . L
conjunction with a channel lining.
hedium duty coconut eresion mat 20
(i iEDOT Class 1| Type B oor ) T MENEEREE r—
H d thetic (WiEDOT CI
IHE:WE:?;EM” :::Et -:-irsturf == Germination may be a problem with Class 11l Type A mats.
reinfi-fcement mat (W EDOT Class 111 20 EEEEENE EEEEEENEER An ECRM i5 required for initial erosion protection for Class 11
Type B mats.
Type B)
H'_an i Smth'_!tm turf An ECRM i= required for initial erosion protection. Contact
reinforcement Qs OT Class Il Type| 35 M A A B E S S EE S B EEE EEEEEE N E N IS s
£ mat manufacturer if higher shears are needed.
Flace top of dawnstream ditch ched level with bottom of
Riprap ditch cheds N @ EEEE S SN EEEEE EEEEEREEEEESR upstream ditch chede. Use in conjunction with a channel
lining.
Heauwy duty synthetic turf An ECRM i= required for initial erosion protection. Contact
o]
reinforc ement (Class 11 Type 00 mat mu T EEmEEEE manufacturer if higher shears are needead.
Light riprap mn h EEEER 4 an h EEEE 4 an h el L * an Ohutfalling, overtopping and scour need to be
hledium riprap 5 II#IIII4..hlIII#II#IIII*IIPII|Il+-l|llhaddressed_ Uze 2 minimum ditch depth.
Heawy riprap 2 II#IIII#II#IIII#II#IIII*IIPII|II+II|II4II|
Fiprap measures apphy to all ditch types. Use of these measure requires engineering judgement and design.
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FDM 10-5 Attachment 35.1 Cha

nnel Erosion Control Matrix

CHANNEL EROSION CONTROL MATRIX (cont.)
(Concentrated Flow Application)

4 E DT CH GR ADE
TYPE OF EROSION i = 2% 204 4% 4% 5 R - S 1790%
[ =
CONT ROL DEVICE = & | Mac Lengthift) | Mac Length(ft) | hiae Length(ft) | hiac Length(ft) | Max Length(ft)
WEZlan[ew|1mo|a0 6w 2020|600 206w |10 20 [ 6m | 1200 REMARKS

=
=
| ]
|
-
|
n
]
n
[ |

Grouted rip rap EENEEEEEEERNEEEENR

Address outfalling, overtopping and scour.

Line with & rotesdile fabric Type "HR", (see Chap.
10, Const. Dretail and special provision). Use 2'
minimum ditch depth.

niot conforming to the typical
atright, that complies with

FDh procedures 11- 15 1 Figures
G &Y, should be designed 1" hinimum ¥

Iz lope &1
Driteh = lope VWar g4 ta 61

accarding to FOW Chapter 132, Back=lope &1

EEY
Effective range of device for Sandy or Clayey Soil: S
[evice applicable, may not be cost effective: EEEEEEEN

"M effective for ol ayey zoil onhy
Mot applicable. Uze in conjunction with other BWPs: @

ECRM - Erczion control revegetation mat. All Class | and 1l mats are ECRME.
TR - Turf reinforcement mat.

FODhA - W isDOT F acilities Crevelopment banual

BMF - Best Management Fractice

FAL- See Notef

® Faor ditch grades awer 9% special design considerations may be required.
** Soils that are not sandy should be treated as clay soils.

FAurticulated Concrete Block Type A S WENEEEENEEERNEEEER
Auticulated Concrete Block Type B 1 WejespEE N RN NN N —— ACEs applyto all ditch types. Use of these
Articulated Concrete Blodk Type C 5 e puneesemEenen e nEnnn m N o N e requies engineering judgement
Arficulated Concrete Block Type D LI I I N I O T I T N T T L rrer:s
Articulated Concrete Block Type E I N O I T N NI T
Standard Ditch Sadtion

HOTES

13 Ditch flow rates used to develop bar chart are based on a G0 . right of vuay from p avement
Ercsion control for ditches — Subgrade shoulder point. centerline and a 2-"r. rainfall event for temporany liners or a 25, rainfall event for

permanent (C1ass |11 mat or riprap) liners. 1 the drainage area edends outsid e the G0 fo ot
right of weay or unusual flaws are expected, use the shear stress column values to
determine the suitablity of a linar. See FOM procedures in Chapter 10 and

in Section 13-20-10.

2) Erozion mats shall extend upslope 10 #. min. wertically from the ditch bottom ar 8"
higher than the dezign flow depth. There shall be no joints within 128" of the low paint.

3 Costshall be a corsideration in the selection of these devices.

41 Add sediment traps at the bottomn of channel slopes.

51 Refer to FO'hi Chapter 10 for any channek exceeding the limits shown.

51 Approved materiats for erosion product are referenced from the Wiscorsin Department of
Trarsportation Erasion Control Product Accectabilite List (PALL found at
https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/tools/pal/default.aspx

71 On long or steep channek that require a higher class mat, use the appropriate lower class
mat for the first 200 ft 1o G00 ft of the channel.

81 Effective ercsion control imeolwves minimizing the amount of time soil & exposed and

the selection of a combin ation of practices, and not reliance on just one practice.
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FDM 10-5 Attachment 35.2 Slope Erosion Control Matrix

SLOPE EROSION CONTROL MATRIX

SLOFPE
TvFE OF EROSION G:1 ar flatter (7)) %1 21 251 2:1 1:1
CONTROL SLOPE LENGTH | SLOFPELENGTH | SLOFE LENGTH | SLOFPE LENGTH SLOFPE LENGTH | SLOFPE LENGTH
0-30 |30 -60p0 - 120/ 0 -30 |30 -60'p0 -120] 0 -30 |30 -60°p0 - 120{ 0 - 30 |30 -60 50 - 120 0 - 30 |30 -60 p0 - 12010 - 30" |30 - 60°jE0 - 120] REMARKS

Seedwith properly anchored
mulch

Single netted light duty (W00 T
Class | Type &) erosion mat

Light duty single netted 100% Uz e onhy 100% biodegradeable
biodegradeable (N 00T Urban  |H anchors for urban mats.

Type &) erosion mat

Light duty double netted 100% Us e onhy 100% biodegradeabls
biodegradeable (W ELOT Urban I ax s | anchars far urban mats.

Type B erosion mat

Bonded Mulch (isDOT Type & Soil by be applied ower Class |l Type B,

Stabilzen puEEENmEnR C,orD m.a15 in place of erosion contral
revegetation mats.

Fobmer J0is0OT Type B Sail Uz ed in conjunction with other BMPs effective upto a2:1 slope. Mot effective in sand. When used alone effective up to

Stabilzern) a3 slope. Stand alone use appropriate for earthen stodk piles, temporary, and late season applications

Crouble netted light duty O0WisDOT I J - l i L [ J - I|

Class | Type B) erosion mat

.

Sod E I EEEREEEEEEERENI

&
&

Medium duty coconut erosion mat

(W ED OT Class || Type B or ©) E I NEERE NI EEEEEEERNEEEEN

Sod reinforced with a double netted

jute (isDOT Class || Type &) llllllllllllllllllllll_®
erosion mat

Sod=stakes required. Two bid items
neaded.

Heawy duty synthetic eresion contral

revegetation mat(WEDOT Class M E N EENE S EEEEE NN EEE I EEEEEE NN Germination may be aproblem with

Clas= ll Type A mats

Type Al

. Angle of repos e mustbe considered,
Riprap lllllllllllllllll--r|---1||1-lrll see FOM Chapter 13
Heawy duty synthetic turf L . . .
reinforcement (U EDOT Clazs 111 EsnEEEsEEEEEEEEEREEpESR A zoil stabilzer or ECR M will be

Type B or C) mat required for initial erosion protection.

Heawy duty synthetic turf

reinforcement (WEDOT Class Il M uSEENEspeses e sp e neeg e nmmmns A sailsianilesrar ECRMIIEE
Type D) mat required for initial erosion protection.

|%|‘

Conzider clearzone requirements.
Slope paving or grouted riprap H Il EENEEEEEEE R EENEEEEEEERE ENEEE N NEENEEEEEEERAENEEEEERE .I:Inh.rugeinlimited circumstances such

as owerflowy areas near bridges.
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FDM 10-5 Attachment 35.2 Slope Erosion Control Matrix

SLOPE EROSION CONTROL MATRIX (cont.)

Banches Conzider benches when cuts exceed 200, banch at approximateby 15" verical intervals to collect and drainwater. Treat benches as channels (ditches). Adjust
elevatiors to provide drainage. Consider flumes at transitions.

Intercepting embankments U= ed to interce pt runoff from abutting lands. Flumes may be necessan to direct runoff.

Siltfenca Uz ed attoe of slopes tointercept and detain small amounts of sedimeant

Temporary ditch chediz ar Erasion

bales Used attoe of slopes tointercept and detain small amounts of sediment

Slope draireflumes

May be necessany onslopes (see channel matrix for design guidance).

Sediment traps

Us ed totrap sediment laden runoff. Could be used at the inlet or outlet end of slope drain.

EEY:

Mot applicable. Usein conjunction with other BhP=: @

Etffective range of device for Sandy or Clayey Sail: ]
[revice applicable, may notbe cost effective: EEEEEND

® Soik that are not= andy should be treated as clay s oils.

ECFEM- Erosion contral revegetation mat. Al Clas=s | and 1l mats
are ECRMis.

TR - Turf reinforcement mat.

FOhi- MislOT Facilties 0 evelopment banual

FAL- SeaMaoted

HOTES

13 Costshall be a consideration inthe selection ofthese dewices,

2) Designers should review FDW Chapter 10 prior to selection of erosion mats.

3 Install intercepting ditches to limits lope lengths to 15" varical intervalks. (See FDMW Chaptear 100

41 Refer to FD b Chapter 10 for any slopes exceeding the limits shown,

81 Approved materiak for erogion products are referenced from the Wisconsin Department of
Transportation Ercsion Control Product Acceptabilite List (PALYL found atthe

https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/tools/pal/default.aspx

71 Onsteeperslopes that require a higher class mat, use the appropriate lowwer class mat
or seed and mulch for the first 30 4 to 60 ft of the slope.

71 Unless praject conditions require athenwise, seed and mulch all slopes that are flatter than a 5%
grade, regardless of length. If practicable, bench the slopes.

87 Effective erosion control involves minimizing the amount of time soil 5 exposed and
the s election of 3 combination of practices, and not reliance onjust one practice.
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FDM 10-5 Attachment 40.1 Manning’s Roughness Coefficients Table

Manning's Roughness Coefficients Table

n - value
Depth Ranges
0-0.5ft 0.5-2.0ft >2.0ft
Lining Category Lining Type (0 - 150mm) (150-600mm) (> 600mm)

Rigid Concrete 0.015 0.013 0.013
Grouted Riprap 0.040 0.030 0.028

Stone Masonry 0.042 0.032 0.030

Soil Cement 0.025 0.022 0.020

Asphalt 0.018 0.016 0.016

Unlined Bare soil 0.023 0.020 0.020
Rock Cut 0.045 0.035 0.025

Temporary* Jute Net 0.028 0.022 0.019
Straw with Net 0.065 0.033 0.025

Curled Wood Mat 0.066 0.035 0.028

Synthetic Mat 0.036 0.025 0.021

Gravel Riprap 1-inch (25mm)Dsp 0.044 0.033 0.030
2-inch (50mm)Dso 0.066 0.041 0.034

Rock Riprap 6-inch (150mm)Dso 0.104 0.069 0.035
12-inch (300mm)Dso - 0.078 0.040

Note: Values listed are representative values for the respective depth ranges. Manning's roughness
coefficients, n, vary with the flow depth.

* Some temporary linings become permanent when buried.

(FHWA Hydraulic Engineering Circular No: 15).
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FDM 10-5 Attachment 40.2 Nomograph for Flow in Triangular Channels
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FDM 10-5 Attachment 60.1 Erosion Control Plan Checklist

Erosion Control Plan Checklist
l. CONTRACT PROPOSAL

A. Provide a description of the project.
(Contract Proposal cover sheet and General special provision)
B. Explain the nature of the construction activity.
(Contract Proposal cover sheet and Scope of Work special provision)
C. Include any special erosion control requirements, such as scheduling or staging of construction

that must be relayed to the contractor. See the Environmental Protection and/or Erosion Control
special provisions in FDM 19-15-55 and FDM 19-15-60 respectively.

D. Describe the sensitive areas on or near the project and any special considerations for those areas.
(Environmental Protection special provision)

E. Include any limitations to the amount of erodible surface area which may be exposed at any one
time.
(Erosion Control special provision)

F. Describe the interim and permanent stabilization practices to be used on the site. Include over-
winter and maintenance measures.
(Erosion Control special provision)

G. Describe the structural practices to be used on the site such as those used to divert flow away
from exposed soils, store flows, or limit runoff and the discharge of pollutants. Unless otherwise
specifically approved in writing by the DNR, structural measures are to be installed on upland
sites.

(Erosion Control special provision)

I STANDARD BID ITEMS

______A. The following standard bid items should be included, as a minimum, on all grading projects,
unless otherwise justified:

Item 627.0200 or 627.0205 - Mulching

Item 628.1140 - Erosion Bales

Item 628.1504 - Silt Fence

Item 628.1520 - Silt Fence, Maintenance

Item 628.1905 - Mobilizations, Erosion Control

Item 628.1910 - Mobilizations, Emergency Erosion Control

Item 628.2004 - Erosion Mat, Class |, Type B *

Item 629.0205 or 629.0210 - Fertilizer, Type A or B, respectively (depends on the project)

*  Other types of erosion mat may be substituted when appropriate.
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FDM 10-5 Attachment 60.1 Erosion Control Plan Checklist

A.

B.

V.

A.
B.

V.

A.

VI

TITLE SHEET

Indicate the quarter, quarter-quarter, section, township, range and the county in which the project
is located, unless otherwise shown on the right-of-way plat or erosion control plan sheet(s).

List the location of the erosion control plan sheets on the "Order of Sheets".
Example 1: When erosion control plans are on a separate plan sheet:

ORDER OF SHEETS
Section No. _ 2 Typical Sections and Details
(includes erosion control plans)

Example 2: When erosion control plans are included in the Plan and Profile Sheets:
ORDER OF SHEETS
Section No.__5 Plan and Profile
(includes erosion control plans)

GENERAL NOTE SHEET

Include in the Standard Detail List all pertinent erosion control standard detail drawings.

List the name, address, and phone number of the district DNR area liaison. DNR liaison staff:
http://dnr.wi.gov/topic/sectors/transportation.html.

CONSTRUCTION DETAIL SHEETS

Include all non-standard erosion control construction detail drawings.

EROSION CONTROL PLAN SHEETS

A.

J.

lllustrate the location of all erosion and sediment control devices. Separate plan sheets are
recommended in order to:

1. Avoid cluttering the plan and profile sheets.

2. Make it easier for the contractor or subcontractor to understand and implement the plan. The
use of separate plan sheets is especially important for complex projects or when grading is to
be done near sensitive areas. For less complex projects, it may be appropriate to illustrate
the location of the devices on the plan and profile sheets.

In some cases (such as for very small, less complex projects) it may be appropriate to show
only those less pertinent devices by station and location on the miscellaneous quantity
sheets. Again, the object being to not clutter the plan. When this alternative is chosen, a
general note indicating which erosion control devices are located on the miscellaneous
quantity sheets should be noted on the plan.

Include a north arrow on all plan drawings.

Indicate right-of-way, easements, slope intercepts and construction limits.

Include velocity dissipation devices at discharge locations and along the length of any outfall
channel, as necessary, to provide a non-erosive flow from the structure to a water course.

Include a legend on each erosion control plan sheet identifying the erosion control symbols or
other symbols used. However, when the erosion control measures are shown on the plan and
profile sheets, then the erosion control symbols should be included with the legend on the Title
Sheet.

Show topographic features such as buildings, roads, tree lines and driveways.

Show the abutting boundaries of and label all environmentally sensitive areas such as lakes,
streams and wetlands.

Include the name of the immediate receiving water from the United States geological service 7.5
minute series, topographic maps or another appropriate source. If desired, this information can be
placed on the Project Overview Sheet instead.

Show existing and proposed drainage patterns. This may be indicated by the use of drainage
arrows, contour mapping or spot elevations on topographic mapping. It is particularly important
that existing drainage be indicated where overland flows enter or leave the highway right-of-way.

Show drainage devices such as storm sewer inlets, culverts, bridges and detention ponds.
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FDM 10-5 Attachment 60.1 Erosion Control Plan Checklist

K. Identify the locations where storm water is discharged to a surface water or wetland.

L. Include the runoff coefficient of the site before and after construction. To satisfy this requirement,
FDM 10-5 Attachment 60.2 of this procedure should be included as a detail on the erosion control
plan sheet. This figure can be accessed via CADDS for plan preparation purposes. See FDM 10-
15 Attachment 5.1.

M. Estimate the total area of the project and the total area expected to be disturbed by construction
activities. The total area of the project is typically the area bounded by the project and right-of-way
limits. The total area expected to be disturbed is typically the area where bare soil is exposed. On
the bottom of the CADDS detail, discussed in Item VI (L) above, space has been allocated for
listing the total area and total disturbed area of the project. As an alternative, however, designers
could include this information as a general note on the erosion control plan sheet.

VII. MISCELLANEOUS QUANTITY SHEETS

A. List the location and estimate the quantities needed for the erosion control measures identified in
the plan. See Section Il for items that should be specified on all grading projects. When using
these items, up to an additional 25% of the total estimated quantity should be included as
"Undistributed" (does not apply to mobilization items).

VIIl.  CROSS SECTION SHEETS

A. Show all existing and proposed drainage features such as channel and slope sections,
intercepting embankments, culvert pipes and other drainage structures, as well as, slope
intercepts, right-of-way and easement lines.

IX. SOILS REPORT
A. Include existing data describing the surface soil as well as the subsoils.

B. Include depth to groundwater, as indicated by soil conservation service soil information, where
available. When permanent infiltration systems are used the depth to groundwater shall be
identified as outlined in items C and/or D below. Contact the DNR liaison to help determine
locations where this information is needed. *

C.When permanent infiltration systems are used, appropriate on-site testing shall be conducted to
determine if seasonal high water (groundwater) is within 5 feet of the bottom of the proposed
infiltration system. *

* Items IX B, C and D can be supplied as a separate document.
D. If permanent infiltration structures are to be used and there is a municipal well within 400 feet or a

non-public well within 100 feet, the groundwater flow must be identified in accordance with the
provisions specified in either ch. NR 110 or 214 (DNR Administrative Code). *

* Items IX B, C and D can be supplied as a separate document.
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FDM 10-5 Attachment 60.2 Runoff Coefficient Table

RUNOFF COEFFICIENT TABLE

Hydrologic Soil Group
A B C D
Slope Range (Percent) Slope Range (Percent) Slope Range (Percent) Slope Range (Percent)
Land Use: 0-2 | 2-6 | 6&0Over | 0-2 2-6 | 6&0Over | 0-2 2-6 6&Over | 0-2 | 2-6 | 6 &Over
.08 .16 22 A2 .20 27 15 .24 .33 19 .28 .38
Row Crops 22 .30 .38 .26 .34 44 .30 37 .50 .34 41 .56
Median Strip 19 .20 24 19 22 .26 .20 23 .30 .20 .25 .30
Turf .24 .26 .30 .25 .28 .33 .26 .30 37 27 .32 40
Side Slope .25 27 .28 .30
Turf .32 .34 .36 .38
Pavement
Asphalt .70 - 95
Concrete .80 - .95
Brick .70 - .80
Drives, Walks .75 - .85
Roofs 75 - .95
Gravel Roads, Shoulders 40 - .60
Total Project Area = Acres
Total Area Expected To Be Disturbed By Construction Activities = Acres

File Name: de_hwys_std:erosionc.cel
Cell Name: RCCHRT
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