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¢ 0.9 :mean depth (ft) 34 :Iow bank height (ft) 22 “threshold grain size (mm): 1.2 : mean depth (ft) 25 :Iow bank height (ft) 23 threshold grain size (mm):
§ 1.6 max depth (ft) 24 low bank height ratio 2:3 max depth (ft) 1.1 low bank height ratio
g 19.5 “wetted parimeter (ft) 11.1 " wetted parimeter (ft)
g 0.9 “hyd radi (ft) 0.9 “hyd radi ()
£ 19.6 width-depth ratio 7.5 " width-depth ratio
g0
o5
x‘ . .
g% Bankfull Flow Flow Resistance Forces & Power NOTE: Bankfull Flow Flow Resistance Forces & Power
g‘% 45 ‘velocity (ft/s) 0.028 Manning's roughness 0.82 channel slope (%) 48 velocity (ft/s) 0.027 | Manning's roughness 0.82 channel slope (%)
58 76.7 :discharge rate (cfs) 0.09 :D'Arcy-Weisbach fric. 0.45 :shear stress (Ib/sq.ft.) ALL CROSS SECTIONS ARE 496 :discharge rate (cfs) 0.09 :D‘Arcy-Weisbach fric. 0.48 :shear stress (Ib/sq.ft )
%E 0.84  Froude number 9.3 resistance factor u/u* 0.48  shear velocity (ft/s) ORIENTED DOWNSTREAM W/ 0.87  Froude number 9.7 resistance factor u/u* 0.50 shear velocity (ft/s)
ox 11.4 T relative roughness 21 Tunitstrm power (Ib/ft/s) RIVER LEFT ON THE LEFT AND 14.4 " relative roughness 29 unitstrm power (lb/ft/s)
oo
%g‘ RIVER RIGHT ON THE RIGHT.
§§ 6 SUBMISSION DATE: v ivi
e ON VISSION 2 ¥ \P Emmonrs & Olllvnler SOUTH FORK NINE MILE CREEK REACHES 6 - 8 - EXISTING
=B Y STRUCT\ DESIGN BY DRAWN BY CHECKED BY n ' 19:%95U0 . (t: eAs ,w © BANK STABILIZATION
: g ~ niversi ve W,
EE 2 \ gSQ OR CON EOR DEM XXX w a t e r Suite 300, St gaul, MN 55104 EDEN PRAIRIE & BLOON”NGTON, CROSS SECTIONS 1
5& [ [oraroz2 | DEM | CONGEPT PLAN - e NOT F EOR PROJECT NO. ecology Tele: 651.770.8448 e HENNEPIN COUNTY, MINNESOTA
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XS5 X36
—— 0SS SECtiON bankfull e eseelow bank height —— 055 SECtiON bankfull —===e=- low bank height
875 870
873 868
€ a1 / € g66
5 / < /
¥ 09 / o 864 \ /
867 \\ —-,-/,/ 862 /
865 860
0 10 20 0 40 50 60 70 0 10 20 30 40 50 60 70
Width (ft) Width (f)
Bankfull Dimensions Flood Dimensions Materials Bankfull Dimensions Flood Dimensions Materials
16.1 :x-sectlon area (ft.sq.) 35.0 : W flood prone area (ft) 15 D50 Riffle (mm) 12.8 :x-sectlon area (ft.sq.) 18.0 :W flood prone area (ft) 15 D50 Riffle (mm)
13.6 wickth (ft) 26 entrenchment ratio 25 D84 Riffle (mm) 10.5  width (ft) 1.7 entrenchment ratio 25 D84 Riffle (mm)
1.2 :mean depth (ft) 2.3 :Iow bank height (ft) 28 threshold grain size (mm): 1.2 :mean depth (ft) 2.1 :Iow bank height (ft) 27 “threshold grain size (mm):
1.8 max depth (ft) 1.4 low bank height ratio 2.1 max depth (ft) 1.0 low bank height ratio
14.3 “wetted parimeter (f) 12.0 " wetted parimeter (ft)
1.1 “hyd radi (f) 1.1 “hyd radi (f)
11.5  width-depth ratio 85 " width-depth ratio
Bankfull Flow Flow Resistance Forces & Power Bankfull Flow Flow Resistance Forces & Power
53 ‘velocity (ft/s) 0.028 Manning's roughness 0.82 channel slope (%) 52 ‘velocity (ft/s) 0.027 Manning's roughness 0.82 channel slope (%)

Cross Section XS6

85.3 :discharge rate (cfs)
0.88  Froude number

0.09 : D'Arcy-Weisbach fric.
9.7 resistance factor u/u*
14.4 relative roughness

0.58 : shear stress (lb/sq.ft.)
0.55  shear velocity (ft/s)
32 unit strm power (Ib/ft/s)

Cross Section XS7

66.9 :discharge rate (cfs)
0.89  Froude number

0.08 :D'Arcy-Weisbach fric.
9.8 resistance factor u/u*
15.0 relative roughness

0.55 :shear stress (lb/sq.ft.)
0.53 shear velocity (ft/s)
33 unit strm power (Ib/ft/s)

Cross Section XS8

Xs7 XS8
—— 0SS e ction bankfull === owbank height 864 —— 0SS Section bankfull ee=e. low bank height
867
865 i
€ go3 4/ 860 p——
c ———— g
% I —e /—-_‘ 5 /_
T gaf g - o
L/ g 7
\’4 856
854
857 0 10 20 30 40 50 60 70
0 10 20 30 ) 40 50 60 70
Width ()
Width (ft)
2 Bankfull Dimensions Flood Dimensions Materials Bankfull Dimensions Flood Dimensions Materials
§‘ .7 :x-sectlon area (ft.sq.) 15.0 :W flood prone area (ft) 15 D50 Riffle (mm) 13.6 :x-secuon area (ft.sq.) 17.4 :W flood prone area (ft) 15 D50 Riffle (mm)
E 9.7 width (ft) 1.6 entrenchment ratio 25 D84 Riffle (mm) 124  width (ft) 1.4 entrenchment ratio 25 D84 Riffle (mm)
¢ 1.2 :mean depth (ft) 43 : low bank height (ft) 27 “threshold grain size (mm): 1.1 :mean depth (ft) 28 :Iow bank height (ft) 25  threshold grain size (mm):
§ 1.7 max depth (ft) 26 low bank height ratio 1.2 max depth (ft) 23 low bank height ratio
g 11.0 “wetted parimeter (f) 13.9 wetted parimeter (ft)
g 1.1 “hyd radi (f) 1.0 “hyd radi (ft)
£ 8.0 width-depth ratio 11.3  width-depth ratio
g0
[
_z‘ . .
g% Bankfull Flow Flow Resistance Forces & Power NOTE: Bankfull Flow Flow Resistance Forces & Power
g‘% L | ‘velocity (ft/s) 0.028 | Manning's roughness 0.82 channel slope (%) 4.7 ‘velocity (ft/s) 0.028 ‘Manning's roughness 0.82 channel slope (%)
;é 50.6 :discharge rate (cfs) 0.09 : D'Arcy-Weisbach fric. 0.54 :shear stress (lb/sq.ft.) ALL CROSS SECTIONS ARE 63.8 :discharge rate (cfs) 0.09 :D'Arcy-Weisbach fric. 0.50 :shear stress (Ib/sq.ft.)
%E 0.87  Froude number 9.6 resistance factor u/u* 0.53  shear velocity (ft/s) ORIENTED DOWNSTREAM W/ 0.84  Froude number 9.3 resistance factor u/u* 0.51 shear velocity (ft/s)
ox 147 relative roughness 32 Tunitstrm power (Ib/ft's) RIVER LEFT ON THE LEFT AND 133 relative roughness 26 " unitstrm power (Ib/ft/s)
oo
%g‘ RIVER RIGHT ON THE RIGHT.
§§ 6 SUBMISSION DATE: v ivi
| ON oriazoz2 Q™ AR SOUTH FORK ININE MILE CREEK REACHES 6 - 8 - EXISTING
=B Y STRUCT\ DESIGN BY DRAWN BY CHECKED BY n ' 1919 U ty A ,w . BANK STABILIZATION
: g ~ niversi ve W,
EE 2 \ gSQ OR CON EOR DEM XXX w a t e r Suite 300, St gaul, MN 55104 EDEN PRAIRIE & BLOON”NGTON, CROSS SECTIONS 2
5& [ [oraroz2 | DEM | CONGEPT PLAN - e NOT F EOR PROJECT NO. ecology Tele: 651.770.8448 e HENNEPIN COUNTY, MINNESOTA
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Cross Section XS9 Cross Section XS10
XS9 Xs10
—— C[0SS SECtION bankfull = e e=alowbank height —p— [0 SS SECtiON bankfull e eseselow bank height
862 860
860 858
% 858 —t € g56
S <
g \ /— LR —
o 8% \ i U g LT —
- \ \ 7
\\/ SN——
852 350
0 L 2 30 k.. a it Ly 0 10 20 30 40 50 60 70
Width (ft) Width (ft)
Bankfull Dimensions Flood Dimensions Materials Bankfull Dimensions Flood Dimensions Materials
11.8 " x-section area (ft.sq.) 221 W flood prone area (ft) 15 D50 Riffle (mm) 10.6 " x-section area (ft.sq.) 25.0 W flood prone area (ft) 15 D50 Riffle (mm)
11.0 :width () 2.0 :enh'enchment ratio 25 D84 Riffle (mm) 8.9 :width (f) 28 :entrenchment ratio 25 D84 Riffle (mm)
141 mean depth (ft) 3.0 low bank height (ft) 25 threshold grain size (mm): 1.2 mean depth (ft) 27 low bank height (ft) 26 threshold grain size (mm):
1.7 " maxdepth (f) 1.8 "low bank height ratio 1.7 “max depth (ft) 1.6 " low bank height ratio
1.9 wetted parimeter (ft) 10.1 wetted parimeter (ft)
1.0 “hyd radi (ft) 1.1 “hydradi (R)
10.1  width-depth ratio 7.4 " width-depth ratio
Bankfull Flow Flow Resistance Forces & Power Bankifull Flow Flow Resistance Forces & Power
49 :velomty (ft/s) 0.028 :Mannlng's roughness 0.82 ‘channel slope (%) 5:1 :velocny (ft/s) 0.028 :Mannlng's roughness 0.82 i channel slope (%)
57.6 _discharge rate (cfs) 0.09 D'Arcy-Weisbach fric. 0.51  shear stress (lb/sq.ft.) 53.7 discharge rate (cfs) 0.09  D'Arcy-Weisbach fric. 0.54  shear stress (lb/sq.ft.)
0.8 " Froude number 95 :resistance factor u/u* 0.51 :shear velocity (ft/s) 0.87 " Froude number 9.6 :resistance factor ufu* 0.53 :shear velocity (ft/s)
13.2  relative roughness 2T unit strm power (lb/ft/s) 14.6  relative roughness 8.1 unit strm power (lb/ft/s)
H
8.‘
2
U‘
S
82
o4
53 NOTE:
g8
;é ALL CROSS SECTIONS ARE
%gj ORIENTED DOWNSTREAM W/
%f RIVER LEFT ON THE LEFT AND
%g‘ RIVER RIGHT ON THE RIGHT.
| N SUBMISSION DATE: Emmons & Olivier SOUTH FORK NINE MILE CREEK
’52 T 8'1 TRUCT\O Resources, Inc. BANK STABILIZATION REACHES 6 - 8 - EXISTING
S3y ) S 8 DESIGN BY DRAWN BY CHECKED BY 1919 University Ave W,
i \' G3QC N OR CO S ror o o o ss10a EDEN PRAIRIE & BLOOMINGTON, CROSS SECTIONS 3
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Longitudinal Slope Profile
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Cross Section XS1 Cross Section XS2
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Bankfull Dimensions Flood Dimensions Materials
25.4 3 x-section area (ft.sq.) 39.8 'W flood prone area (ft) 15 D50 Riffle (mm) 46.6 :x-sectlon area (ft.sq.) 90.0 :W flood prone area (ft) 15 D50 Riffle (mm)
12.9  width (ft) 3.1 entrenchment ratio 25 D84 Riffle (mm) 21.4  width (ft) 42 entrenchment ratio 25 D84 Riffle (mm)
2.0 : mean depth (ft) 29 :Iow bank height (ft) 18  threshold grain size (mm): 23 :mean depth (f) 35 :Iow bank height (ft) 21 threshold grain size (mm):
24 max depth (ft) 1.2 low bank height ratio 32 max depth (ft) 1.4 low bank height ratio
15.5 " wetted parimeter (ft) 234 “wetted parimeter (ft)
16 hydradi (f) 20 “hyd radi (f)
6.5  width-depth ratio 9.8 width-depth ratio
Bankfull Flow Flow Resistance Forces & Power Bankfull Flow Flow Resistance Forces & Power
46 velocity (ft/s) 0.027 Manning's roughness 0.35 - channel slope (%) 53 :velocny (ft/s) 0.026 :Mannlng's roughness 0.35 channel slope (%)
116.2 : discharge rate (cfs) 0.07 :D'Arcy-Weisbach fric. 0.36 < shear stress (lb/sq.ft.) 247.4 . discharge rate (cfs) 0.06 = D'Arcy-Weisbach fric. 0.43 : shear stress (lb/sq.ft.)
0.63  Froude number 10.7 ‘resistance factor u/u* 043 g shear velocity (ft/s) 0.66  Froude number 11.2 ‘resistance factor ufu* 0.47 - shear velocity (ft/'s)
24.1 relative roughness 1.97 unit strm power (lb/ft/s) 26.6 relative roughness 25 unit strm power (lb/ft/s)

Cross Section XS3 Cross Section XS4

Xs3 XS4
g (0SS SECtION bankfull e eseselow bank height ——C[0SS SECction bankfull = e eelow bank height
829 826
827 824 /
£ 825 — c &2 e i e e e e
i | W g0

823 ? _"-ﬁ { /

N \k/—-/ ot

i o 0 20 40 60 80 100 120

0 20 40 60 80 100 120
Width (ft) Width (ft)
2 Bankfull Dimensions Flood Dimensions Materials Bankfull Dimensions Flood Dimensions Materials
§‘ ars :x-sectlon area (ft.sq.) 90.0 :W flood prone area (ft) 15 D50 Riffle (mm) 28.7 :x-sectlon area (ft.sq.) 70.0 :W flood prone area (ft) 15 D50 Riffle (mm)
E 19.3  width (ft) 4.7 entrenchment ratio 25 D84 Riffle (mm) 12.3  width (ft) 5.7 entrenchment ratio 25 D84 Riffle (mm)
¢ 1.9 :mean depth (f) 3.5 :Iow bank height (ft) 19 threshold grain size (mm): 23 :mean depth (ft) 38 :Iow bank height (ft) 20 “threshold grain size (mm):
§ 3.0 max depth (ft) 1.2 low bank height ratio 33 max depth (ft) 1.2 low bank height ratio
3 21.6 " wetted parimeter (ft) 15.3 " wetted parimeter (ft)
g 1.7 “hydradi (ft) 1.9 “hydradi (ft)
£ 9.9 width-depth ratio 53 " width-depth ratio
g0
o5
x‘ . .
g% Bankfull Flow Flow Resistance Forces & Power NOTE: Bankfull Flow Flow Resistance Forces & Power
o - - — Y Y. - - —_— e Y.
g‘g 4.8 ‘velomty (ft's) 0.026 Manning's roughness 0.35 channel slope (%) 5:1 ‘velomty (ft/s) 0.026 ‘Mannlng's roughness 0.35 channel slope (%)
58 181.7 :discharge rate (cfs) 0.07 :D'Arcy-Weisbach fric. 0.38 :shear stress (Ib/sq.ft.) ALL CROSS SECTIONS ARE 147.1 :discharge rate (cfs) 0.06 :D'Arcy-Weisbach fric. 0.41 :shear stress (Ib/sq.ft )
%E 0.65  Froude number 10.9 resistance factor u/u* 0.44  shear velocity (ft/s) ORIENTED DOWNSTREAM W/ 0.66  Froude number 11.1 resistance factor u/u* 0.46  shear velocity (ft/s)
ox 238 relative roughness 21 unitstrm power (Ib/ft/s) RIVER LEFT ON THE LEFT AND 284 relative roughness 26 unitstm power (Ib/ft/s)
oo
%g‘ RIVER RIGHT ON THE RIGHT.
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Cross Section XS5 Cross Section XS6

XS5 XS6
—— 0SS SECtiON bankfull === e elow bank height —p—. [0 S5 SECtiON bankfull === elow bank height
826 -
824 /// 824 \
. F—— - AN
S 822 S <
.§ \ 7~ .§ 822
T g2 \ / 2 /
\ / 820 \ Erwo- — Y
818 \V’ 18 ‘
N
e 20 0 60 80 100 120 816
0 20 40 60 80 100 120
Width (ft) Width (ft)
Bankfull Dimensions Flood Dimensions Materials Bankfull Dimensions Flood Dimensions Materials
325 | x-section area (ft.sq.) 70.0 W flood prone area (ft) 15 D50 Riffle (mm) 352  x-section area (ft.sq.) 100.0 W flood prone area (ft) 15 D50 Riffle (mm)
16.9 width (f) 41 “entrenchment ratio 25 D84 Riffle (mm) 173 width (/) 5.8 " entrenchment ratio 25 D84 Riffle (mm)
1.9 mean depth (f) 4.3 " low bank height (ft) 18 threshold grain size (mm): 2.0 “mean depth (f) 32 low bank height (ft) 19 threshold grain size (mm):
3.5 " max depth (ft) 12 " low bank height ratio 25 " max depth (f) 13 " low bank height ratio
19.0 “wetted parimeter (ft) 19.7 wetted parimeter (ft)
1.7 “hydradi () 1.8 “hydradi (f)
8.8 width-depth ratio 85 width-depth ratio
Bankfull Flow Flow Resistance Forces & Power Bankfull Flow Flow Resistance Forces & Power
4.8 ‘velocity (ft/s) 0.026 ‘Manning's roughness 0.35 channel slope (%) 4.9 ‘velocity (ft's) 0.027 Manning's roughness 0.35 channel slope (%)
157.5 " discharge rate (cfs) 0.07 " D'Arcy-Weisbach fric. 0.37 " shear stress (Ib/sq.ft.) 171.3 " discharge rate (cfs) 0.07 " D'Arcy-Weisbach fric. 0.39 " shear stress (Ib/sq.ft.)
0.85 " Froude number 11.0 " resistance factor u/u* 0.44 shear velocity (ft/s) 0.64 " Froude number 10.9 " resistance factor u/u* 0.45 shear velocity (ft/s)
235 relative roughness 2 unit strm power (Ib/ft/s) 24.9 relative roughness 22 Yunitstrm power (Ib/ft/s)

Cross Section XS7 Cross Section XS8

XS7 XS8
e, [0 S5 SECLION bankfull e e =elow bank height e (0SS SECTION bankfull e eelow bank height
82
824
820
822
=)
b= £ 818
3 820 — é ‘\ / ——
® ‘\ o
w - =
/ o 81

::: —~—— A

814 812
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Width (1)
Width (ft)
2 Bankfull Dimensions Flood Dimensions Materials Bankfull Dimensions Flood Dimensions Materials
o8 454 :x-section area (ft.sq.) 100.0 :w flood prone area (ft) 15 D50 Riffle (mm) 28.5 :x-secﬁon area (ft.sq.) 80.0 :W flood prone area (ft) 15 D50 Riffle (mm)
S 33.4  width (ft) 3.0 entrenchment ratio 25 D84 Riffle (mm) 16.0  width (ft) 5.0 entrenchment ratio 25 D84 Riffle (mm)
¢ 1.4 “mean depth (ft) 2.6 " low bank height (ft) 14 threshold grain size (mm): 1.8 " mean depth (ft) 45 low bank height (f) 17 threshold grain size (mm):
: 2.0 " max depth (ft) 1.3 low bank height ratio 26 " maxdepth (f) 1.7 low bank height ratio
z 344 wetted parimeter (ft) 17.5 " wetted parimeter (ft)
g 1.3 “hydradi () 1.6 hyd radi (ft)
Ee 246 width-depth ratio 9.0 " width-depth ratio
35
E‘% Bankfull Flow Flow Resistance Forces & Power NOTE: Bankfull Flow Flow Resistance Forces & Power
g‘% 39 ‘velocity (ft/s) 0.027 ‘Manning's roughness 0.35 channel slope (%) 4.6 ‘velocity (ft/s) 0.027 Manning's roughness 0.35 channel slope (%)
58 177.3 :discharge rate (cfs) 0.08 :D‘Arcy-Weisbach fric. 0.29 :shear stress (Ib/sq. ft.) ALL CROSS SECTIONS ARE 1305 :discharge rate (cfs) 0.07 :D'Arcy-Weisbach fric. 0.36 :shear stress (Ib/sq.ft )
%m’ 0.60  Froude number 10.1 resistance factor u/u* 0.39  shear velocity (ft/s) ORIENTED DOWNSTREAM W/ 0.63  Froude number 10.7 resistance factor u/u* 0.43  shear velocity (ft/s)
g% 16.6 " relative roughness 1.16 " unit strm power (Ib/ft/s) RIVER LEFT ON THE LEFT AND 217 relative roughness 1.78 unitstrm power (lb/ft/s)
%g RIVER RIGHT ON THE RIGHT.
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EXISTING BANK TO BE RESHAPED
AVERAGE HEIGHT IS X.X FT
ABOVE BANKFULL ELEVATION

BANKFULL BENCH
AVERAGE X.X FT ABOVE BASE FLOW STAGE
ELEVATION TO BE ESTABLISH IN FIELD BY ENGINEER

OHWL

\ BASE FLOW STAGE ¢

STREAM BED

NOTES:

1. SEED BANK WITH STATE SEED MIX 34-261 AND
INSTALL HYDROMULCH AT A RATE OF 2,500 LBS/ACRE

/o1 BANK SHAPING

\2_1/ NOT TO SCALE

TOP OF BANK

3:1 SLOPE

HYDROMULCH OVER
ALL DISTURBED SOILS

TOP OF BANK

EXISTING BANK TO BE RESHAPED
AVERAGE HEIGHT IS X.X FT
ABOVE BANKFULL ELEVATION

X FT MIN.

BANKFULL BENCH
AVERAGE X.X FT ABOVE BASE FLOW STAGE
ELEVATION TO BE ESTABLISH IN FIELD BY ENGINEER

OHWL

\ BASE FLOW STAGE ¢

3:1 SLOPE

HYDROMULCH OVER
ALL DISTURBED SOILS

BOULDER TOE TO A
EXTEND INTO BANK 3 FT\_18 /

TOE OF SLOPE

STREAM BED

NOTES:

1.  SEED BANK WITH STATE SEED MIX 34-261 AND
INSTALL HYDROMULCH AT A RATE OF 2,500 LBS/ACRE

/2 BANK SHAPING W/ BOULDER TOE

W NOT TO SCALE

GIMS\dwg\1695-0002_CD.dwg

EXISTING BANK TO BE RESHAPED
AVERAGE HEIGHT IS X.X FT ABOVE BANKFULL

ELEVATION
BANK SHAPING

BANKFULL BENCH

AVERAGE X.X FT ABOVE BASE FLOW STAGE
ELEVATION TO BE ESTABLISH IN FIELD BY ENGINEER

¥ BASE FLOW STAGE

CREATE 5 FT-10 FT WIDE BANKFULL
BENCH TO NARROW CHANNEL AT BASE
FLOW STAGE. FILL TO BE DERIVED FROM
BANK SHAPING AND COMPACTED ALONG
ENTIRE BENCH. WIDTH OF BENCH TO BE
DETERMINED BY ENGINEER IN FIELD.

(0
BOULDER TOE

NOTES:

1. SEED BANK WITH STATE SEED MIX 34-261 AND
INSTALL HYDROMULCH AT A RATE OF 2,500 LBS/ACRE

/03 BANK SHAPING W/ CHANNEL NARROWING

W NOT TO SCALE

NOTES:
1. BOULDER MATERIAL SHALL BE MODIFIED

CLASS V LIMESTONE OR DOLOMITE RIPRAP. m BANK SHAPING/
2. LIMESTONE OR DOLOMITE RIPRAP SHALL v BANKFULL BENCH

CONFORM TO SPECIFIED SIZE CLASS.

OHWL

BASE FLOW STAGE ¥

BOULDER TOE TO
EXTEND INTO BANK 2.5 FT

PLACE RIPRAP 24 INCHES __|
BELOW WATER SURFACE TOE OF SLOPE

/04 BOULDER TOE

21 NOT TO SCALE

s_WD\01695_NMCWD\0002_SFNMC_Bank_Stab_Ph2\09
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STEP 1. DIG CHANNEL AND VOID FOR TOE WOOD BANK PROTECTION.

STEP 2. PLACE FOOTER LOGS (FOUNDATION).

Angles for Foundation Logs: 15 - 25° g

The angle between the bank and the inside of the
protruding log, measured from the convergence of
the bank tangent to the inside of the log tangent

Inside of Log
T: =
g e o
o
(16 I?9_1_.—.

‘B-an‘&-"-a“gem

STEP 5. ADD TEMPORARY COUNTER WEIGHT
TO SUBMERGE LOGS.

STEP 8. SECURE EROSION CONTROL BLANKET

STEP 3. PLACE ROOT WAD LOGS CANTILEVERED OVER
FOUNDATION LOGS.

STEP 6. PLACE BACKFILL WITH EROSION
CONTROL BLANKET.

FOOTER LOGS & ROOT WADS:

WITH DEAD STOUT STAKES 3 FT O.C.

/o1 TOEWOOD

o TO BE HARVESTED ONSITE BY CONTRACTOR

e SHALL BE HARDWOOD SPECIES FROM A SOURCE FREE OF
DECAY OR ROT. BOX ELDER ARE ACCEPTABLE.

* MINIMUM 10 INCH TRUNK DIAMETER

« ROOT WAD ROOT FLARE MUST BE INTACT AND HAVE A
MINIMUM DIAMETER OF 4 FEET

FILLER MATERIAL:

o TO BE HARVESTED ONSITE BY CONTRACTOR

e SMALL LOGS, LIMBS AND TREE TOPS LESS THAN 6 INCHES
DIAMETER

* MATERIAL SHALL BE WORKED AND WOVEN INTO ROOT WADS
TO ACHIEVE MAXIMUM STEM DENSITY

SOIL LIFT:

e MAXIMUM 1 FT HEIGHT PER LIFT.

o SHALL BE COMPOSED OF BLACK DIRT, TO BE
APPROVED BY ENGINEER IN FIELD

o NATIVE SEED SHALL BE STATE MIX 34-261

GENERAL DESIGN DETAILS AND IMAGES ARE FROM "THE
TOE WOOD STRUCTURE" BY DAVE ROSGEN OF
WILDLAND HYDROLOGY.

W NOT TO SCALE

STEP 4. PLACE FILLER MATERIAL (SMALL LOGS & BRUSH)
PARALLEL TO ROOT WAD.

STEP 7. REMOVE TEMPORARY WEIGHT & INSTALL SOIL LIFT
UP TO BANKFULL STAGE. INSTALL NATIVE SEED.

BACKFILL MATERIAL:

* ONSITE MATERIALS TO BE UTILIZED WHERE SUITABLE AS
APPROVED BY THE ENGINEER

o |[F ADDITIONAL MATERIAL IS REQUIRED, IT SHALL BE A MINERAL
SOIL AND/OR NATURAL AGGREGATE MEETING THE

REQUIREMENTS FOR MnDOT 3149 SELECT GRANULAR BORROW.

SALVAGED BITUMINOUS MIXTURE OR CRUSHED CONCRETE
WILL NOT BE ALLOWED

e MATERIAL SHALL BE WORKED INTO FILLER MATERIAL BELOW.
THE EXPOSED FRONT FACE OF THE BACKFILL MATERIAL SHALL
BE RESTRAINED AND PROTECTED BY WRAPPING AND STAKING
INNER FABRIC - C125BN OR APPROVED EQUAL; OUTER FABRIC -
GEOCOIR DeKoWe 700 OR APPROVED EQUAL. BLANKET SHALL
BE STAKED AND SECURED WITH 2 FT DEAD STOUT STAKES 3 FT
O.C.

DEAD STOUT STAKES
INSTALLED 3 FT O.C.

BANKFULL BENCH ELEV.

SEE ELEV. ON PLAN CALL OUTS C125BN OR APPROVED EQUAL

EROSION CONTROL BLANKET

MIN. 10 FT
INNER FABRIC - C125BN OR APPROVED EQUAL-
OUTER FABRIC - GEOCOIR DeKoWe 700 OR
APPROVED EQUAL

1 FT SOIL LIFT

OHWL EXISTING GRADE

BANK SHAPING AT 3:1 SLOPE

BASE FLOW STAGE %7

HEIGHT
VARIES

TRENCH INTO STREAM BANK

TIGHTLY PACKED FILL INCLUDING
SOIL AND SLASH

/ FOOTER LOG
EXISTING:

CHANNEL BED

CROSS SECTION

PROPOSED TOE OF SLOPE TO
NARROW POOL BY MAX. 5 FT

ROOT WAD

EXISTING TOE OF SLOPE

UTILIZE SMALLER ROOT WADS AT
START & END OF BEND..
INSERT FLUSH WITH EXISTING BANK

PLAN

NOTES:

1) SPECIFIC ORIENTATION OF LOGS AND BALLAST MATERIALS MAY VARY FROM TYPICAL
DRAWINGS DEPENDING ON SIZE AND SHAPE OF MATERIAL DELIVERED OR SALVAGED.

2) BUILD OUT TOE WOOD MAXIMUM 5 FEET FROM CENTER OF EXISTING BANK. BLEND UPSTREAM
AND DOWNSTREAM ENDS OF THE TOE WOOD INTO THE EXISTING BANK TO PREVENT
SCOUR/EDDYING.

3) WOOD PLACEMENT TO BE DIRECTED BY THE OWNERS REPRESENTATIVE IN THE FIELD AT THE
TIME OF CONSTRUCTION. EXACT PLACEMENT LOCATION AND NUMBER OF PIECES PER WALL TO
BE DICTATED BASED ON FIELD CONDITIONS AND LOCALIZED GEOMORPHOLOGY.

4) NO SEAMS WILL BE PERMITTED IN OUTER OR INNER SOIL LIFT ENCAPSULATION.

5) HYDRAULIC SOIL STABILIZER MAY BE SUBSTITUTED FOR EROSION CONTROL NETTING AND
DEAD STOUT STAKES
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GENERAL NOTES:

1. RIFFLE MATERIAL SHALL BE CL V RIPRAP - LIMESTONE AND 1" - 4"
NATIVE GRAVEL & COBBLE; MEETING MNDOT 3601.2
SPECIFICATIONS (SEE CROSS SECTION).

2. LIMESTONE SHALL CONFORM TO SPECIFIED SIZE CLASS V.

3. POSITION OF ROCK CHECK TO BE APPROVED BY PROJECT
OWNERS REPRESENTATIVE/ ENGINEER.

4. FORRIFFLE CREST ELEVATIONS, SEE PLAN CALL OUTS.

5. ROCK RIFFLE INSTALLATION REQUIRES METICULOUS ROCK
PLACEMENT AND DIRECTION BY PROJECT OWNERS
REPRESENTATIVE/ ENGINEER.

BANK SHAPING W/
BOULDER TOE

FOR RIFFLE CREST <
ELEVATION SEE PLANS

/01\ ROCK RIFFLE

\2y NOT TO SCALE

TOE OF SLOPE

N

NO GAPS BETWEEN
BOULDERS

MIN. 10 FT LENGTH
CENTERED ON RIFFLE CREST

RIFFLE KEYED
INTO BOULDER
TOE ALONG BANK

SHAPING W/
BOULDER TOE

FOR RIFFLE CREST ELEVATION SEE PLANS

MIN. 4" DEPTH OF 1" - 4"
NATIVE GRAVEL & COBBLE
ABOVE RIPRAP

CL V RIPRAP

EXISTING GRADE

PROFILE

FOR RIFFLE CREST ELEVATION SEE PLANS

BANK

CL V RIPRAP COMPACTED INTO
EXISTING STREAM BED MIN. 10"

MIN. 4" DEPTH OF 1" - 4" NATIVE GRAVEL & COBBLE ABOVE RIPRAP

CROSS SECTION

EXISTING GRADE

TOE OF SLOPE

FLOW ———

EXCAVATE
POOL DEPTH
MIN. 3 FT

TOE OF SLOPE

PLAN
- { OUTSIDE
V/_BASE FLOW STAGE BANK
POOL DEPTH
MIN. 3 FT

BURY UPPER ROOTWAD TRUNK
MINIMUM 10 FT INTO BANK,

CROSS SECTION MINIMUM 3 FT UNDERGROUND

NOTES:

1. WOOD PLACEMENT TO BE DIRECTED BY PROJECT ENGINEER IN
THE FIELD AT THE TIME OF CONSTRUCTION.

2. ROOTWAD TRUNK MINIMUM 10 INCH DIA,15 FT IN LENGTH.

3. UPSTREAM FACING ROOTWAD MUST BE INSTALLED UNDER
PERPENDICULAR ROOTWAD TO ANCHOR IN PLACE.

4. EXCAVATION OF POOL INCIDENTAL TO ROOTWAD HABITAT JAM

/02 ROOTWAD HABITAT JAM

\2y NOT TO SCALE

FLOW
DIRECTION
PLAN MIN. 4" DEPTH OF 1" - 4" NATIVE GRAVEL & COBBLE ABOVE RIPRAP
PLAN TOE OF SLOPE
EXCAVATE
POOL DEPTH
MIN. 3 FT

TOE OF SLOPE —/

(0
BOULDER TOE

OHWL

3 FT MIN.

BASE FLOW STAGE 7

I/1O INCH MIN
, DIAMETER

10 FT MIN.

(0
BOULDER TOE

CROSS SECTION

NOTES:

1. POOL DEPTH MIN. 3 FT
2. EXCAVATION OF POOL INCIDENTAL TO ROOTWADS

/ 03\ ROOTWAD

\2_3} NOT TO SCALE

ROOT WAD

SLOPE ROOT WAD
2INCHES PER 1 FT
OF RUN FROM
FRONT TO BACK
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1-2 INCH
WASHED ROCK

NOTES:

1. IF STABILIZED CONSTRUCTION EXITS ARE LOCATED IN
SATURATED SOILS, CONTRACTOR SHALL PLACE GEOTEXTILE
FABRIC UNDERNEATH ROCK TO PREVENT SETTLING.

2. CONTRACTOR IS RESPONSIBLE FOR REMOVAL & RESTORATION
AT COMPLETION OF PROJECT.

/"o ROCK CONSTRUCTION EXIT

W NOT TO SCALE

S
e

INSTALLATION LENGTH (MEASURED ALONG DEVICE)

INSET

12" MIN

/2 SEDIMENT CONTROL LOG

1. SEDIMENT CONTROL LOGS MAY BE REQUIRED ALONG ACCESS ROUTES AS DEEMED
NECESSARY BY ENGINEER. INCIDENTAL TO TEMPORARY EROSION & SEDIMENT CONTROL.

2. SPACE STAKES AS FOLLOWS:
FILTER SOCKS: 2"X2" NOMINAL WOOD STAKES AT 8 FOOT MAXIMUM STAKING.

WOOD EXCELSIOR LOGS AND STRAW WATTLES: 1"X1" NOMINAL WOOD STAKES AT 8 FOOT
MAXIMUM SPACING.

3. INSTALL SLOPE PROTECTION PERPENDICULAR TO SLOPE (PARALLEL TO CONTOURS). OVERLAP
JOINTS PER DETAIL 'A". RUN THE LAST 10 FEET OF EACH DEVICE UP THE SLOPE TO PREVENT
FLOW RUNAROUND.

4. STAKES ARE NOT TO PROTRUDE THROUGH LOGS, BUT RATHER PLACED ON THE DOWNSTREAM
SIDE AT A 45 DEGREE ANGLE SO AS TO "PINCH" THE LOG TIGHT TO THE GROUND SURFACE

5. COMPOST LOGS 9" DIA. ROLL ENCLOSED IN PLASTIC OR POLYESTER NETTING W/ MAXIMUM OF §"
NET OPINING

\Zy NOT TO SCALE
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