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Wind Generated Waves

Hs = function (1) wind speed U,
(2) fetch [size of lake], X
(3) water depth, d



Wave Processes
Deep Water — Off Shore Generation

waves and wind




Wave Processes
Shallow Water — Near Shore

e Shoaling
e Breaking

DEEP WATER BREAKING
WAVES FEEL BOTTOM
WAVES NOT AFFECTED BY BOTTOM AND STEEPEN WAVES
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SHAID_TYP — Atwo-character code for each region.
The code represents areal water features. This item is

Indexed.

BA Backwater

CB Cranberry Bog

DP Duck Pond

DC Ditch or Canal

FH Fish Hatchery or farm

FE Flooded Excavation (e.g. pits, quarries, old mines)
|A Inundation Area

IW Industrial Waste Pond

LP Lake or Pond

RF Reservoir or Flowage

ST Double-line Stream

SD Sewage disposal pond or filtration beds
TP Tailings Pond

UN Unknown hydrography polygon

ZZ Convoluted Stream
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NebView
maps. dnr.state. wl. ut/webview

Refresh Map

LatLon: 88" 54'54.7"WY
42°53'26.T" N

UTM (x, vk 343615, 4750463
(zone 16)

WM 608575, 269255

Identify Results =’

29K Open Water

SHAID Ho.: 51000183
SHAID Hame: Rock River
SHAID Water Body Id Code (WBIC): 7E8E8B00
River System lHame: Rock River
River System WBIC: 0
SHAID Type:

Water Duration Code: PH
Il_andh:u:lc Code: NO

Last Update Hydro Versionlo: 1
Coordinate Position

Rock River

Lake Koshkonong

8 [

Scale: 1 |E,53? Selected Map Tool: J Markup
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Wisconsin DNR

..... &
L.,.Y.'Smwmm « SHAID_TYP — A two- character code for each

s region. The code represents areal water features.
This item Is indexed.

BRI ‘hﬂkwmsttl.ﬁ.b@mlroﬂ:ut

- IBEEEEEE

Legend

—

ldentify Results =f

8001319 BA Backwater

me oWl CB Cranberry Bog
SHAID Water Body |l:: Code (WBIC): 2E;E:i1j£wpr DP DUCk Pond
s R DC Ditch or Canal
er Duration Code: Pl =
s 3 FH Fish Hatchery or.farm | | |
R R FE Flooded Excavation (e.g. pits, quarries, old mines)

Coordinate Position

LatLon: 88 55'0.5 W IA Inundation Area

e ;ﬁ:ﬁmm IW Industrial Waste Pond

M: 608446, 269113 = Lake or Pond

RF Reservoir or Flowage

ST Double-line Stream

SD Sewage disposal pond or filtration beds
TP Tailings Pond

UN Unknown hydrography polygon

ZZ Convoluted Stream

Scale: 117,962 (go) Selected Map Tool: €@ Identify Open Water
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3 WDNR - "h';"‘i;tz:lway and Wetlands Permits: Erosion Control - Microsoft Interet E_nl.'tl(;ml um'-rid.l.:d bjl Wisconsin DNR

| e E® View Favoites Toos Help

Proposed Rules
Public Hearings
Workshops

Permit Process Today

Emergency Rules Today

Current N

Annual Report
Activities

Aquatic Plant Control
Aquatic Plant Barrier
Beaver Damage
Boathouse Repair
Boat Ramp (Landings)
Boat Shelter

Bridges

Buoys

Culverts

Dams

Dredging

Dry Hydrants

Fish Habitat

Fords

Grading

Irrigation

Lake Lavels

Misc. Structures
Nonmetallic Mining
Pea Gravel Blanket
Piers, Docks, Wharves
Pilings

Ponds

Shoreline Erosion
Control

Stream Realignment
Swimming Rafts
Utility Waterway

Cr

| inches

6. Toconvert the ruler measurement of fetch to actual distance, multiply feet per
inch {found in step 2) by the measured felch line (found in step 5);

Lake Fetch = | feetinch x ! inches = 0 feet

7. Measure the mean depth along your fetch line

1. Locate and mark atleast 5 equally-spaced points along your fetch line.

2. Estimate and record the depths at these equally spaced points {for
example: 45°', 105°, 75, 55' and 25°).

3. Addthese depth values together and then divide by the number of
sample points taken, and record the result. For example,
(45'+105°+75°+55°+25°W5 = 61 feet. Use this example (PDF, 273KE8)
far reference.

8. Using the two values oblained in steps six and seven, felch from vour site and

mean depth on youwr felch line, use the wind wave model below o calculate

the storm wave height at your site. The storm wave height is used to
determine the energy calegony at vour site.

Lake Mean Water Depth |22 feet
Lake Felch From My Site |3 3 miles

Storm Wind Speed 51.33 fiisec
Calculate '

Storm Wawve Height 1.80 feet

Energy Category Moderate Enerqgy

9. Printoutthis page and submil it with your application.

Note: This page conlains one or more Adobe Portable Docurment Format (POF) files,
which can be viewed and printed with the freely available Adobe® Reader® software,
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NR 328-Using DNR WebView

( ) to Calculate

Maximum Fetch, Average Fetch, and Shore
Orientation

7} Wisconsin DNR WebView - Microsoft Internet Explorer provided by Wisconsin DNR

| Fle Edt View Favortes Took Hebp [ |
‘ & .=s .0 B Al @R S . J
_ Back Forwerd Stop Refresh Home Search Favontes History _ Edit

[ Address Iﬂ _htt;_-:ﬁmaps. dnr. state. wi. us.fin'u‘fdnrimf.i§D?$ilE=WEhWEW ll_f_) Go

‘Wisconsin DNR

oView

maps. dnr.state. wi.us/webview o 2l )
S : C — . a4
]_ Refresh Map | I ECE G Al

By W“'Wﬁﬂ?ﬁ%&.“““ Website | About | Contact
LA Ui i};wv*,. = g 'E"'".;-"*F _E
-4 T W . \ " I; - Rl ‘jt:. ‘ m !. _‘l i

 Full Statfeiesh the maprj Zoom Out | | Zoomto...| | Move | | identity | | Print | | @ Advanced Tools |




; Wizconsin DNR WebView - Microzoft Internet Explorer provided by Wisconsin DNR

| Ede Edt VYiew Favoites Tools Help

[@,ﬁéjﬁ‘ﬁ_id‘&é*ﬁ%.

Back EoniErd Stop  HRefresh Home Search Favortes History Mail

lﬁdﬁm Iﬂ hittp: //maps. drstate.wi us/Ami/donimd . jsp ?site=webview 3 o Go :

w{sconsin DNR

bView

maps. dnr.state. wi. us/webview
e 1_ Refresh Map |

}“mqm& DNR Website | About | Contact
.
Legend Find Location #»f Themes

 Full StatfFgiiesh the map) | | Z00m Out | |Zoomto...| | Move | | Identify | | Print | | @ Advanced Tools

Toggle on the Advance
Tools button

a'w‘if{:unsin DNR WebView - Microsoft Internet Explorer provided by Wizsconsin DNR
]F_ie Edt View Favoites Tools Help -

|~:=.-»#a 2 ﬁ\”’a i 53\""*‘:"2’ i

Back Eorward Stop  Refresh Home Search Favortes History

Wtscnnsin DNR

HbView ey VR

rn-lp! dnr.state. wi. us/webview

Legend Find Ln:n'. ation '.""Tmr-r-.e-s.

Refresh Map

RQQAACEMODIONy F222H AT &S (@ BasicTools )|




Wisconsin DNR WebView - Microsoft Internet Explorer provided by Wisconsin DNR

| File Edt View Favortes Tools Help
& -2 . @ @& A
Back Stop  Refresh Home

a & 3

Sea_mh _Fmies Hi:slo'_l‘y |

-
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 Address I&] http: //maps. drw. state. wi.us/imf/dnrimf. jsp?site ?vgmd_ew

Vie
maps.dnr.state. wi.us/webview

Refresh Map

Map Layers you desire

Bring in the map layers that

Oy Ex28*xT

M & Y | @ Basic TmIsJ

J Raven Lake

Statenaker Lake Devine Lake Vandercook Lake

. Plummer Lake Little Spider Lake
‘A Admin & Political B |
S Lake Verna Lake
¥ ® B County Boundaries @ Bolton Lake e Taxe
iti i Fence Lake
~ _-i Cities and Villages 9 AR T
¥ " & Civil Towns Mishonagon Creek
™ ' © DNR Admin Regions© Crawling Stone Lake Halls Lake 1 anda Lake
= ' its “9
IE = DNR Geographic Mgmt. Units Simadh Lake
& Native American Lands 9 . ;
r ® State B g Wyandock Lake Eaulkner Lake Little Muskie Lake
C ate Bounda Lake
11 Aarmd Macarintiame @ l'"r}:rlﬂﬁirﬁl :I ﬂﬂ:& 7mi o s 2wy

Scale: 1'.|15?,1EEB

(ge) selected Map Tool: @ Zoom In
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.
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M Start| 2Inbox - Microsoft Qutiook | £ JWDNR - Intranet Home Pa...

& JWDNR - Where You Live -...

L Eavg 1 =

I@\hﬁtcuntin DNR Web... |®)|Microsoft PowerPoint - [Pr...
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ﬂisconsin DNR

H>View

maps- dnr.state. wi.us/webview

DNR Websntel Aboul: | Cuntact

- &
Refresh Map eqent Find Location P Themes

QRQAQACMODIONy EBE&xHE*xT M & 4 ,\htﬂaschools;

Viap Layers @ree =l

N Admin & Political Boundaries
V @ B County Boundaries 9
& Cities and Villages ‘9
& Civil Towns
& DNR Admin Regions 9 oS
) DNR Geographic Mgmt. Units “© pe™
& Native American Lands'9 S
) State Boun
_1 Land Descriptions
_1 Recreation & Trails
A Transportation
[V @ Local Roads
[T B Major Highways Audoban
™ B Railroads
_1 Inland Water Resources
_1 Map Indexes

_1 Biologic & Ecologic
_1 Forests & Landcover « || o I

Scale: 1:|1 B8.498 Selected Map Tool: @ Zoom In

JNR Maps & Aerial Photography | DNR GIS Overview | Comments on this website |
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Activate the local road layer, in this [Fence Lake I
example the applicant’s residence She,,
IS 1963 Hershery Lane

Easl Fence Lake
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ﬂisconsin DNR

View

maps.dnr.state. wi.us/webview

'. '*E.- DN_I:‘-“‘ Webstlzel Abaul: | Contact

by A5, o
v
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J Refresh Map erjenc Find L:u‘ 1ti:f|r:| I;-'r-'l'l‘ﬂf'r'r‘tr?i
SRAqA€MO0DON 7 Eé%ﬁ/{@éé @ Basic Tools
Viap Layers @revr = Use the markup tool to identify the

site of interest, this is useful when
you later zoom out for a whole-lake
View.

N Admin & Political Boundaries
V @ B County Boundaries 9
& Cities and Villages ‘9 \ /)
& Civil Towns
& DNR Admin Regions 9 oS
© DNR Geographic Mgmt Units'©@ | *‘"’“
& Native American Lands'9
&) State Boundary Fotos Laka
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1 Recreation & Trails
A Transportation
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™ B Railroads
_1 Inland Water Resources
_1 Map Indexes
_1 Biologic & Ecologic
_1 Forests & Landcover ~ || o I

Scale: 1:|1 8,498 Selected Map Tool: % Markup
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ﬂisconsin DNR

»View

maps.dnr.state. wi.us/webview

Refresh Map

Aeasure Tool
. Mays
his document shows the positions of the points L. .o Use the measure tool to locate  Plumme, .
1at you have clicked on the map using the P and measure the maximum
neasure tool, and reports the great circle distance .
e sn hei fetch at the site
>osition 89° 49'19"W 2. Bolton Lake
45" 56'42" N "5@
>osition 89° 51'44" W 1@
45" 58'0" N # “. e
distance 12,927.8 1 3 W
[Tue Course 307.7° @
5
Clear Points & 4 =
F 2 =
5 2
g :
3
2-%0
@y
0 I, i
Scale: 1:|53,4DE Selected Map Tool: £2 Measure
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Stability of Shore Protection Materials

B Hard Armor

Bl Bioengineering

Bl Coarse

M Soils

v
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Energy Category

*Classifies Shoreline Sites Based on Erosion Severity

_____

Low Energy Moderate Eneragy |High Energy

< 1 foot 1- 2.3 feet >2.3 feet







What Causes Erosion?

Wind-driven waves

Boating Waves

Ice action

L_ong-shore currents

Removal/loss of bank vegetation
Removal/loss of shallow water aquatic plants
Tributary areas and flowing water



Erosion Intensity

e Alternative Site Assessment Method
elc

Shoreline Geometry
Shoreline Orientation
Boat Wakes

Bank Height

Bank Composition
Influence of Adjacent Structures
Depth at 20 Feet
Depth at 100 Feet
Aquatic Vegetation
Bank Stability

Bank Vegetation



|_ocating and
Measuring Average
Fetch



Note: Average fetch; The following diagram
describes the calculation of average fetch.

Lake

450 450

ave . fetch = (B +cCc)/2;




Ave. Fetch=(B+C) /2

Position
Position

istance
True Course

isitions of the points
nap using the
e great circle distance

89° 49' 20" W
45° 56' 44" N
89° 50' 10" W
45" 55'56" N
59727t
216.4°

Clear Points

=22 Erosion Intensity Metrics,
- Average Fetch

QRAQUAEMODOINy RFEEHSHYxT 48Y

Using the measure tool draw a 45
degree offset to the opposite shore this
IS the measure of distance B.

e Bofton
- e
P-' -
:_:_j O
=
=
E.:h
5
Fence Lake o
s
[=]
u- Fos
3 :
- -
z 8
g =
© L
W
L
Lil
T — 3 County Highw
(1] 1. 1mi w County Hg

Scale: 1 :[4 4,728

Selected Map Tool: £ Measure
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’ Erosion Intensity Metrics,
-~ AVerage Fetch

QRAQUAQAAMODONy EESH*T &S

i0sitions of the points 2 Bolt
map using the :_;' &"
ne great circle distance é":'
Ave. Fetch=(B+C) /2
Position 89" 49'19"W
45° 56'44" N <
Position 89" 51'45"W 'E
45° 57'58" N 2
Distance 12,761.81 z
True Course 306.1" o
Clear Points %
T.n'ru.r;-rfﬁm
Using the measure tool draw the other 45 o,
degree offset to the opposite shore this Is the e g
measure of distance C. - 144,728 Selected Map Tool: 2 Measure

| DNR Maps & Aerial Photography | DNR GIS Overview | Comments on this website |



Erosion Intensity
Lake Map

e Fetch (you just measured from the storm wave height exercise)

* Shoreline Geometry (3 choices)
cove/bay (1)
irregular shoreline (4)
headland, point, or straight shoreline (8)
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Shoreline Geometry

Maple Bluff, Lake Mendota




Shoreline Geometry

I\/Iaple Bluff Lake I\/Iendota
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Shoreline Geometry

Maple Bluff, STWAVE Model

i

1.08
097
0.86
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0.65
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022

0.11
. D‘m 1




Shoreline Geometry

Yahara Inlet, Lake Mendota




Shoreline Geometry

Yahara Inlet, Lake Mendota

A .




Shoreline Geometry

Yahara Inlet, STWAVE Model
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Determining Shore Orientation

The following lakemap shows an example of classifying
shore orientation exposed to prevailing winds. Shorelines are
exposed to one of the following:

eL_ight Winds
eModerate WInds

eHeavy Winds



LAKE SURVEY MAP

Determining wind
exposure from the
direction the
shoreline faces

Light
Winds

3490-3600, 1°-168°

Moderate
Winds

_____ -\ 1690-2580

112.50 ESE




LAKE SURVEY MAP

Determining wind
exposure from the
direction the
shoreline faces

Light
Winds

349°-360°, 1°-168°

Moderate
Winds

1690°-258°

22222

77777

. Shor

TS

IRAQAQACMMOODONVNy EE2HXT

" Erosion Intensity Metrics,
Orie

N

tain

5 &

of the points
ng the
circle distance

li,vﬂl..iﬁl BM

Heor,

Position 89" 49°20"W
45° 56" 44" N
Position 89°50'3"'W
45" 56" 39" N
Distance 30589
rue Course 2621°" /

Clear Points

heavy winds

N

Draw a line perpendicular to the shoreline
of interest, examine the true course, in this
case it’s 262.

19, and therefore is exposed to

/

o I
Scale: 1 :|22,3E-‘-I Selected Map Tool: £ Measu

| DNR Maps & Aerial Photography | DNR GIS Overview | Comments on this website |



Erosion Intensity

Lake Map
* Fetch

o Shoreline Geometry
e Shoreline Orientation

e Boat Wakes (proximity to and use of boat channels)

— 3 choices are: (1) no channels within 100 yards, broad open water
body, or constricted shallow water body; (6) minor thoroughfare within
100 yards of shore carrying limited traffic, or major channel 100 yards
to Y2 mile offshore; (12) major thoroughfare within 100 yards carrying
Intensive traffic.



Erosion Intensity
Lake Map
e Boat Wakes (proximity to and use of boat channels)

Note: Boating; A thoroughfare is identified as physical narrowing of the waterbody that by its
nature intensifies boating activity near the shore. Thoroughfares which are 250 yards or wider are
not scored 12 points, unless the depth contours of the thoroughfare constricts boating activity in
close proximity to one shore, and the traffic is intensive.

Note: Boating; Intensive traffic is defined by a location where at least 50% of the public boating
access available must pass through the thoroughfare to reach the open water of the lake, provided
the waterway has a total of more than 60car-trailer units.

Note: Boating; Limited traffic is defined by a location where at least 30% of the public boating
access available must pass through the thoroughfare to reach the open water of the lake, provided
the waterway has a total of more than 40 car trailer units.



Erosion Intensity

Fetch

e Shoreline Geometry
* Shoreline Orientation

Boat Wakes
Bank Height (anchor the measure stick at the bank toe, walk
back waterward on the pier, and estimate the bank height (ft)).

— 5 Choices are: <1, 1-5, 5-10, 10-20, or >20



Erosion Intensity

Bank height is the vertical measure (feet) from the bank-toe

to the top of the bank-lip, irrespective of changes in the
water level.

>° Bank Height

—/\_/\_/\___/\_/—/\—/\J\—'/\——/\—/

Water level

Bank toe is the
inflection point
between the bank face
and lakebed

Bank-face



Erosion Intensity

Fetch

Shoreline Geometry

Shoreline Orientation

Boat Wakes

Bank Height

Bank Composition (examine the composition and degree of
cementation of the bank sediments)

— 3 choices are: (0) rock, marl, tight clays and cemented sands that must
be dug with a pick; (7) soft clay, clayey sand, moderately cemented
easily dug with a knife; (15) uncemented sands or peat easily dug with
your hand.



Erosion Intensity

Fetch

Shoreline Geometry
Shoreline Orientation
Boat Wakes

Bank Height

Bank Composition

Influence of Adjacent Structures

— 5 choices are: (0) no armoring on either side; (1) hard armoring
on one side; (2) hard armoring on both sides; (3) hard armoring
on one side with noticeable recession; (4) hard armoring on both
sides with noticeable recession.



Erosion Intensity

Fetch

Shoreline Geometry

Shoreline Orientation

Boat Wakes

Bank Height

Bank Composition

Influence of Adjacent Structures

Depth at 20 Feet (depth of the water 20 feet from the shore)
— 5 choices are: <1; 1-3; 3-6; 6-12; >12.



Erosion Intensity

Fetch

Shoreline Geometry

Shoreline Orientation

Boat Wakes

Bank Height

Bank Composition

Influence of Adjacent Structures
Depth at 20 Feet

Depth at 100 Feet (depth of the water 100 feet from the shore)
— 5 choices are: <1; 1-3; 3-6; 6-12; >12.



etch Erosion Intensity

Shoreline Geometry

Shoreline Orientation

Boat Wakes

Bank Height

Bank Composition

Influence of Adjacent Structures
Depth at 20 Feet

Depth at 100 Feet

Aqguatic Vegetation (type and abundance of vegetation occurring
In the water off the shoreline)
— 3 choices are: (1) dense or abundant emergent, floating or submerged

vegetation; (4) scattered or patchy emergent, floating or submergent
vegetation; or (7) lack of emergent, floating or submergent vegetation.
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(4) scattered or patchy emergent, floatlng or
submergent vegetation

a

/

\g On average, 1-49% of the bottom
IS V|sually obstructed by plants




Erosion Intensity

Fetch

Shoreline Geometry

Shoreline Orientation

Boat Wakes

Bank Height

Bank Composition

Influence of Adjacent Structures
Depth at 20 Feet

Depth at 100 Feet

Aquatic Vegetation
Bank Stability



etch Erosion Intensity

Shoreline Geometry

Shoreline Orientation

Boat Wakes

Bank Height

Bank Composition

Influence of Adjacent Structures
Depth at 20 Feet

Depth at 100 Feet

Aquatic Vegetation
Bank Stability

Bank Vegetation (type and abundance of vegetation occurring
on the bank face and immediately on top of the bank lip)
— 3 choices are: (1) dense vegetation, upland trees and shrubs; (4) clumps

of vegetation alternating with areas lacking vegetation; (8) lack of
vegetation (cleared), crop or agricultural land.



SHORELINE DESCRIPTIVE CATEGORIES o
EROSION INTENSITY VALUE IS LOCATED IN PARENTHESIS ON |Z _
VARIABLES LEFT SIDE OF EACH CATEGORY BOX % u
2
FETCH-AVERAGE. tongest (0) <1/10 |((2) 1/10 -1/3[ (4) 1/3-1 (7)1-3 (10) 3-10 | (13) 10-30 | (16)>30
continuous linear distance the site across the water
ﬁ;:ﬁce to the opposite intersect with the shore or
“rosion |nten3ity DEPTH AT 20 FEET, oeptn of water (1) <1 (2) 1-3 (3) 3-6 (4) 6-12 (5) >12
feet) 20 feet from shoreline
epth of water < = = = >
Calculator IztEllz’oleﬁ;l'llOO FEET, depth of wat (1) <1 (2) 1-3 (3) 3-6 (4) 6-12 (5) »12
BANK HEIGHT, neignt of bank tfee) at (1)<1 (2) 1-5 (3) 5-10 (4) 10-20 (5) >20
he shoreline or just behind the sediment beach
BANK COMPOSITION (0) Rock, marl, tight clay, well (7) soft clay, clayey sand, (15) uncemented sands or
composition and degree of cementation of thesediments  [cemented sand (dig with a pick] moderately cemented (easily dug | peat (easily dug with you
or swamp forest) with a knife) hand)
INFLUENCE OF ADJACENT (0) no hard (1) hard armoring|[(2) hard armoring|[(3) hard armoring|(4) hard armoring
STRUCTURES. likelinood that adjacent f[armoring on either| on one adjacent | on both adjacent | on one adjacent | on both adjacent
pructures are causing flank erosion at the site adjacent property property properties property with | properties with
measurable measurable
recession recession
AQUATIC VEGETATION (1) dense or abundant (4) scattered or patchy emergent, (7) lack of emergent,
ype and abundance of vegetation occurring in the water off emergent, floating or floating or submergent vegetation | floating or submergent
he shorefine submerged vegetation vegetation
SHORE VEGETATION (0) rocky substrates (1) dense continuous|  (4) scattered or (7) lack of vegetation
ype and abundance of the vegetation occurring between the unable to support vegetation, marsh patchy vegetation,
PSRRI vegetation. fringe and shrubs upland trees and
shrubs
BANK VEGETATION, weas | (1) dense vegetation, upland (4) clumps of vegetation (7) lack of vegetation
bundance of the vegetation occurring on the bank and trees, shrubs and grasses alternating with areas lacking (cleared), crop or
e P A EIELS R vegetation agricultural land
SHORELINE GEOMETRY (1) coves (4) irregular shoreline (8) headland, point or
lgeneral shape of the shoreline at the point of interest plus 200 Stra|g ht Sh (0] rel | ne
yards on either side.
SHORELINE ORIENTATION| (0) < 1/3 mile fetch (1) south to east (4) south to west (8) west northwest to
oeneral geographic direction the shoreline faces north to east-northeast
BOAT WAKES (1) no channels within 100 (6) minor thoroughfare with (12) major thoroughfare
proximity to and use of boat channels yards, broad open water body,| 100 yards carrying limited within 100 yards carrying
or constricted shallow water | traffic, or major channel 100 intensive traffic.
body yards to ¥ mile offshore
EROSION INTENSITY SCORE (EIl) >




Energy Category

Method |Low Energy |Moderate Energy [High Energy
Wind-wave < 1 foot 1- 2.3 feet >2.3 feet
Erosion <47 48-67 >67

Intensity
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Monitoring- Erosion Pin Method




Monitoring- Erosion Pin Method

Waterway Bank Pin Erosion Monitoring Datasheet

Attention: Within a week after installation you must submit your photos, the erosion pin monitoring form, and a copy of your

initial pin exposure distance data to your water management specialist.

Landowner Name

Phone Number

Mailing Address

Date of Erosion Pin Installation:
Total Number of Pins Installed:
Recorder Name:

Pin # Date of Initial Pin Date of 2 Pin Exposure Date of 3° Pin Exposure Net Change over
Imitial Exposure Measure Distance @ 2" Measure Distance @ 3™ the period
Measure Distance measurement measurement (Nearest 1/16™)
iNearest 17167 {Nearest 17167 or (Nearest /167
or mm) mm) or mm)
1 (left most
pin when
facing the
bank)

=] RS, ) F-N AT NN




Shoreline Type Treatment Type

L_ow Energy X Biological
Moderate Energy *Biotechnical
*High Energy eTechnical




Biological
Live stakes

Brush mattresses with jute roping
Coir fiber rolls with jute netting

Biotechnical - “\Vegetated Armoring”
Integrated Toe Protection
Joint plantings among riprap

Technical - “Hard Armoring”

Rock riprap
Wooden vertical seawalls
Concrete retaining walls



\egetation - The Roots
of the Solution

The riparian areas of
shorelines are glued
[ogether by a
diversity of plants
with strong, deep
'00t systems,
especially those of
woody plants.



Vegetation - The Roots of the Solution
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PLACE COWR ROLLS PARALLEY

-

TO THE STREAMBANK ALONG
A HORIZONTAL CONTOUR /’/ J
|I| e \l\._ \J’ ¥

Fodall SN B i

(38 x 38 mm)
RECOMMENDED

MR E STARES OPTRANA| K
PEQUIRED FOR OFFSHORE /" | engTi OF STAKE
INSTALLATION DETERMINED 8Y THE SUBSTRATE

PLACE COfR ROLL SUCH THET THE ROLL EXTENDS
\-\2' (50 mm) ABOVE MEAN WATER ELEVATION
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Figure 16-36 Coconut fiber roll details
I

Cross section
Nol Lo sasile

Existmg vegetalion, plntings
or soil bioengineering systems

e Erosion control fabric

Herbaceous .
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PBaseflow Al .
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L At - Coconul fiber roll
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2 in. by 2 in. by 36 in.—jp»
ik stakes




Figure 1656 Coconut fiber roll details
——

Cross section Vegelative
Not o sczile plantings

Coconut Fiber

Man high
willer clevation

’

; ; = , L A —hl, S B —FEraded
el - ] T R AN AN T shoreline

2in. x2in. x :h'.in.-4

oak stakes

e .



Ploce coir roffs paroliel fo the /
sirsombonk olong o herizontol
conlour. _ W

Place bronches crisscross
and dipping at differant
angles before bockfiliing
bahind coir rolf.

Double stokes required \
for affshore instaliation.

—

Flace coir rolf such thot! the rolf extends
2in. (50mm) above mean woler elevation.

MEAN WATER _L

ELEVATION T,
/_ 2.
[ ]
=1
o S

COIR ROLL Wé
BRUSHLAYERING




Typical use of willow stakes
to anchor willow walllas,
strow rolls, bro mols, or turl
reinforcement mals.

- Tvpical orea staking
“H0SE I=3f.. (0.3-1m) apart.

T
Cut fop of sfaoke sguare.
Tvpical — drive or plant
wilfow stakes through
openings n rprop or

2 lo 5 buds scars shalf
be obowve the ground.

gabions. =
18in. (0.5m)
min.
— Irirm bronches close.
Plant 80X of sfake
fength info the ground.
I/4=Tin. (20-75mm,) dicrmaler.
A\ | —— Moke ongled cul atf butt—end,
| 1 plant butt—end down.
NOTES:

I. HMorvest! and plant slakes durning the
dermont season.

2 Use heolthy, stroight and live wood
ot feast I yeor old

J.  Make clean culs ond do not
damaoge sfokes or split ends during

.«'.r:-sra;{ahzn, ::rs_a a fa?otzia;ﬂ in ﬁr;?r _s:,:rifs. |,I v E STAKING AND
£ el s for LS (.
prior to instollotion. JOINT PLANTING

5. Temp the soil around the sfake.
B\ _mp vty




Biological

100—-150mm
(4—8in.) thick

Step I Excovale french Step 2: Ploce willow bronches maoking
and grode bank. sure that the bult ends reach the bolfom.

TOF OF BANK

S5elect o lechnigue such os
wollles or rock reveiment

Step J: Ploce stoke (nofched) on
1.Om (J3rt.) centers ond secure the
maltress wilth (wine, rope or wire.

Step 4: Orve the slokes deeply info the bank lo
tightly compress the bronches ogoinst lhe soil. Cover
ond partiolly bury the meolliress fo encouwroge rooling.

BRUSH MATTRESS

FLE: DE-MATT -




[ Wotties sholl be £-30ft. (2-10m) long.

iological " = - [ESeS——

Tie 12-15in, (300-400mm) O.C. |

== — :
. e "
Pl S
¥ o -&— 12/, (150-J00mm) diometer.
F —
ﬂ#ﬁﬂ:‘ F} — Prapare wattles with 1/4—1/2in. (6—40mm)
- ﬁ cullings with clfternaling buit—ends ond tied
ol I securely with twine or rope.
| | ! o
| 78, (G.5m) .
| T,
TYPICAL LIVE STAKE N __— Trench ready for
2" wattle instollation.

2=J1. \ \ I'
(0.6 1m) \

Tvpical construction stoke
sow 2X4 (S50X100mm)

NOTES: lumber on diagonal,
I. Horvest and install waollies during dorrmant

season or fovoroble conditions.

= Install wolltles on slope conlours.

J AN work proceeds from the botftormn of the
siope lo the lop.

4. Fl or porticlly cover waltle with soil from

slope ar lrench obove. WATTI.LE

5, Compoct ond work soil infe complated wallles.

L_fu_-vm




Biological
Live stakes

Brush mattresses with jute roping
Coir fiber rolls with jute netting

Biotechnical - “\egetated Armoring”

Integrated Toe Protection
Joint plantings among riprap




<
FRONT OF SLOPE \ BACK OF
= TERRACE
¥ —

Crisscross bronches
5-8 bronches/Y. min.
{20/ inoar meler)
placed at random with
regard fo sire and age.

MOTES:

1. Tt bronches down info the slope 10°=20° min.

2. Brushlayering rmay be consirucled with non—compocied or compocted bockfil
withou! damoge (o the brush layer.

J. Branches irrespective of length, should protrude 8- 18in. (0.20-0.50 melers)
beyond the foce of the siope.

BRUSHLAYERING WITH
ROCK TOE PROTECTION

\_FLE R ay-gT




Biotechnical

( NOTES

I, Willow pole plontng ond brushiarenng sholl be insfolled dunng bank groding ond nprap
plocement (o ensure good conloct with native ground’ and sod .
{ Wlow poles ond brush loyers sholl exfend down inlo expecled sod mosture rones

(vodose)

J Cut smoll holes or sils in filter labric o5 necessory.

4. Pioce soil il (cobbles, gravel, soi) around cutbings

5. Proce riprap corefully, do nol end dump, Some domoge lo brush layers and millow poles \“'L"
I8 unavordoble ond acceploble.  Deeply planted wilow matenal wmil regenerale. \ Wi
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Biotechnical
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BRUSH LAYER -

Allernative design (reatments for foe of slope
include, geocbogs, rprop, roolwods, logs, elc..

MNOTES:

I. Brush lgyers, geofobrics and geogrids ore lensile inclusions, which modify
sheor stress.

2. Additionally, once estoblished the rool systems bind the entire system
fogetlher a5 o coherent mass.

. Live brush loyers oct as horirontal droins end improve slope stability by
redirecting the flow direction.

4. Cut branches I’ to 12° fong from appropricle soliv, cornus or populus
Specres.

5 Branches up to 12° Jong con be used on fillsfope instoliotions, Bronches
for culsiope instollotion con be 2° fo 10" jong depending on (he bench
excavaiion.

6. Nolural geofobrics (coir nelting) or geogrids con be wropped oround soil
layers fo provide aodditional soil reinforcement.

BRUSHLAYERING WITH
GEOTEXTILE SOIL WRAP

\_0L souwee



















General Permit Application Review

* Application Completeness

o Verify data suomitted reflects site conditions
(desktop approach for both Windwave and El)

» Assess Whether treatment type iIs GP eligible
e Review adequacy of erosion control plan
e Review If GP conditions are met in the plan.



Windwave Modeling

* For All Apps-Quickly Review all data submitted for
Windwave Model.

— Check Max Fetch on Webview. For that fetch, eyeball a mean depth estimate from a lake
map to discern if the applicant’s mean depth estimate is reasonable.

— Run the Windwave Model. Verify agreement with the applicant’s energy classification.

— If disagreement in energy class exists with the applicant, verify that your shoreline
location is correct, calculate the mean depth and rerun the model.

— Note for lakes<400 acres, windwave model output will always be low, nonetheless
applicant should calculate a storm wave height estimate.



Desktop Review All Submitted EI’s

Fetch _

. Red Bold Metrics Can
Shoreline Geometry be calculated from
Shoreline Orientation Desktop
Boat Wakes “Estimates” of the other
Bank Height metrics can be made from
Bank Composition Photo Interpretation

Influence of Adjacent Structures

Depth at 20 Feet If your red bolded metrics along with the
Depth at 100 Feet applicant’s other metrics results in a
Aquatic Vegetation different energy class, then inform the
Bank Stability applicant of the energy reclassification and

: their options.
Bank Vegetation ¥



When to Conduct a Site Review of
Applicant’s EI?

If your Desktop metrics along with your “photo-interpreted” metrics
results in a different energy class and the difference between the
applicants El and your El is due to differences in the “photo-interpreted”

metrics.



Where should a WMS Initiate an EI along moderate/high
energy shorelines?

IP’S
Designated sensitive areas
- Tributary areas and embayments

Areas containing no-wake boating

Photographic-evidence of very low banks Zero
slope profiles. |

Adjacent stands of emergent/floating vegetatlon
dense woody cover.

An expansive distance of shallow water offshore

Other local knowledge




What Constitutes a Revegetation Plan
that meets NR328 Standards?

(b) Willow wattles, willow posts, brush mattresses, brush layering, fiber roll breakwaters,
plant carpets, root wads, and other natural materials shall be installed by hand.

(c) Vegetation shall be plant species which are native to the area of Wisconsin where
the project is located. Vegetative treatments shall be installed according to Natural
Resources Conservation Service Conservation Practice Standard Code 580 (Streambank
and Shoreline Protection) or the Natural Resources Conservation Service Engineering Field
Handbook (chapter 16).

(j)) Riprap or other vegetated armoring along moderate energy sites shall be re-
vegetated above the ordinary high water mark by using native shrub plantings, native live
stakes or native jointed plantings.



What Constitutes a Revegetation
Plan that meets the Rule Standards?

*Plant Species List Including Only Native Plants:Species/type/number

*Diagrams showing planting above the OHWM along the bank face and
Immediately landward of the bank lip (at least one shrub layer, 5-15’ depending
on bank height (low Banks-5 feet, high banks 15’ feet).

eDiagrams showing the upper limit of rock in relation to OHWM and Storm-
Wave Height.

A plan to incorporate plants into the rock design from the OHWM up to the
top of the rock (PSWH). Or a plan to limit the rock to below the OHWM and
revegetate above.

*Glve Good Advice Based on El’s--Dormant Cuttings/Woody Shrubs should be
encouraged on EI’s above 42. Bushlayering/Brush Mattresses/etc.



Table 1. Shorcland Habitat Planting Densities

Woodland Wetland or Barrens /Dry Prairie /Wet Prairie
Minimum Minimum
Laiies Number of Density Number of Density
' Species’ Species'
Trees? 2 0.5 — 3 per 100 sq. ft. 0 0-0.2 per 100 sq. ft.
| -4 per 100 sq. 1. 0.2 - 0.5 per 100 sq. fi.
Shrubs 3 If clumped. maintain min. 2 2 If clumped, maintain min. 2 foot
Joot spacing spacing
Herbaccous
Cover’
. 25 75 plants per 100 sq. fi. . 50— 100 plants per 100 sq. 1t
- Plant plugs L s [. ] ) ! S 5 .l ' !
Soil must be mulched Soil must be mulched
Grrass/Sedges: Grass/Sedges:
- Seeding 3 4-8 oz. per 1000 sq. f. 54 4-8 0z per 1000 sq. fi.

Forbs: 2-4 0z per 1000 sq. i

Forbs: 2-4 oz, per 1000 sq. fi.




Additional Informational Resources

Lakescaping for Wildlife and Water Quality (180 pages, $19.95, available from the Minnesota Bookstore at 1-800-657-
3757). Wisconsin DNR staff recommend this book as a detailed planning guide for shoreland restoration in Wisconsin.

NRCS Engineering Field Handbook

The Living Shore, a 17-minute video produced by UW-Extension and University of Minnesota Extension showing the
importance of leaving a natural ‘buffer zone’ between the lake and lake owners’ dwellings, and providing information
about selecting and planting shoreline plants. Call the Wisconsin Association of Lakes (1-800-542-LAKE) to order a
copy for $15 plus $2 in shipping, or check your local library for a copy.

A Fresh Look at Shoreland Restoration, A 4-page pamphlet describing options for restoring shoreland habitat.
Available from UW-Extension # GWQO027, or the DNR, publication # DNR-FH-055

What is a shoreland buffer?, A brief ecological and legal overview of shoreland buffers. Available from the UW-
Extension, publication #GWQO028 or the DNR, publication # DNR FH-233.

The Water’s Edge. A 12- page brochure about what you can do on your lakeshore property to improve habitat for fish
and wildlife. Available from your local DNR Service Center.

Life on the Edge... Owning Waterfront Property, UW-Extension. Send $3 per copy plus $1.50 for shipping and handling
for a total of $4.50 (make checks payable to UW-Extension) to: UWEX-Lakes Program, College of Natural Resources,
University of Wisconsin, 1900 Franklin St. Stevens Point, W1 54481
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Controlling
Shoreling
Erosion




| Specializing in shoreline erosion control and restoration since 1999.

£ dpan L tal ( nmliong (o

Landowner's Guide to Controlling
Shoreline Erosion Book ©

1 Book $22.95 + 2.30 2 Books $45.90 + $3.50
T — Shipping and Handling = $25.25 Shipping and Handling = $49.40
Purchase 1 Book | Purchase 2 Books I
WI Shoreline Regulations
Bicengineering \ 5_1300ks $114-?_5 +$4.95 10 Books $F—‘F—'9-_5° +6.63
Shipping and Handling = $119.70 Shipping and Handling = $236.13
Shoreline Plant Info Purchase § Books | Purchase 10 Books |

Contact Us

Please call with any Questions 920 294-3116

This exciting new book, written by Lisa J. Reas and
- David Knapp, is now available online. Written in
1, AN 2004, The Landowner’s Guide to Controlling ekt e

Shoreline Erosion®©) is a full color book showing qng
actual Wisconsin shoreline photos of before and
after stabilization projects. The book’s eight ’m
chapters and appendix material are designed to '
guide landowners through the stabilization process. Controlling
Also included are cross sectional diagrams of eroded Shoreline

and stabilized shorelines. The book is designed to | Erosion
answer basic questions of shoreline landowners 4 .
including:




NR 328 - Subchapter 111

Shore Erosion Control - Rivers and Streams

Why an Emergency?

* No statutory exemptions provided for stream/river
shoreline protection

e Since Act 118, all projects require IP, including
public notice

o General permits will avoid delay for 25-30% of
stream/river shoreline projects for 2005



NR 328 Subch. 111 - Applicability

» Shore erosion control measures placed below the
ordinary high water mark require authorization

 Practices involving grading more than 10,000
square feet on the bank require a permit, except
on lands used entirely for agriculture.



Integrated Treatment example

Figure 16-18 Brushmattress details

TR T T T
Cross section Live and dead stout stake spacing
Not to scale 2 feet o.c.

Branch
cuttings

. . . Live stake
Stream-forming flow

Baseflow
Streambed

Live
fascine
bundle

Live stake
Dead stout stake

x Geotextile fabric
driven on 2-foot

Deadistinit otalie centers each way.
Minimum length

2 1/2 feet.



NR 328 Subchapter 111 - General
Permits

Conditions:

1. Construction timing to protect spawning

2. Protection of coarse woody cover

3. No impact to Endangered/Threatened species
4

. Designated waters - GP not available for:
— wetlands
— streams greater than 35 feet wide
— federal or state wild rivers (Integrated treatment)




NR 328 - General Permits

Conditions, cont’d:
5. Erosion Control and Stormwater Management

6. Maximum length for individual site (one meander)
150 feet; maximum length for project (multiple sites)
500 feet.

Alternate process for large habitat projects not meeting
GP standards.



Determining project length

Trout Habitat Project--Total Project 350°

Riffle

125°

- Bank Sloping/Stabilization

0
0(5"0%5" Rock Toe Protection



