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Project Size

* 730 foot reach with an overall slope of 5.4%

e Channelized approximately 40 years ago.

e Stream was very incised, 4-6 feet to top of bank.

* (.5 square mile watershed, fully forested.

* Stream was heavily embedded with fine sediment.

» Valley 1s heavily wooded.

« Existing channel banks were well covered with shrubs and ferns.
* No pools along the entire reach.

High Gradient Stream Restoration

Applying restoration techniques to a steeply sloped stream

Michael B. Shaffer, NCSU BAE, Tom Gerow, NC Div. Forest Resources NPS Unit
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Design Solutions

* Priority One channel relocation.

* Work 1n the dry as much as possible.

» Use a pump around to allow stone to be extracted from existing
channel and reused.

* Used 24 double drop log vanes with deep pools to dissipate
energy and hold channel grade.

* One stone cross vane and one log cross vane.

* Steep riffles stabilized with sills and boulders

* Bankfull Cross sectional area 27 square feet. Riffle Depth 1.2
feet

 Culvert bottom was buried to allow fish passage.
* Add additional large woody debris for habitat.

Project Goals
* Reconnect stream to its floodplain to stop downcutting

» Re-establish pre-disturbance ground water levels.

» Recreate original step pool configuration and alignment.
» Reduce embeddedness 1n riffles.

» Use materials obtained onsite.

* Minimal impact to property and vegetation

* Improve water quality and habitat for trout.

Design Constraints

* Using a 0.5 feet drop at each structure, needed over 35 structures!
e Valley overgrown with Microstegium vimineum.

* Work to occur 1n July and August.

& North Carolina Clean Water Management
cleanwater  Trust Fund

®

forestry NS unit

DOUBLE DROP VANE
(ot to scaled

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

oooooooooooooooo
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NC STATE UNIVERSITY

Biological &
Agricultural Engineering

Vegetation Plan

 Transplant all possible plants (over 200 were relocated).

* [rrigation used to improve transplant survival.

 Only transplanted shrubs, ferns, and trees were used to stabilize
channel banks.

» The 38 large trees removed during construction will each be
replaced by a 1-3 gal container tree transplant this winter.

» Approximately 100 additional smaller trees to be planted this winter
as well as additional streamside vegetation.

How will we know if it works?

Annual monitoring with comprehensive 3D surveys and photo points
Annual aquatic benthos surveys

Permanent vegetation plots assessed annually

Rainfall, stream velocity and flow volume are continuously recorded.
All bankfull and higher events are sampled and tested for Total

Solids, Total Suspended Solids and Turbidity.
Summer water temperatures monitored

Want more information?

Michael Shaffer..................... Mike Shaffer@ncsu.edu.............coveeeeeueenenn... 336-312-8786
NCSU Campus Box 7625, Raleigh, NC 27509-7625

Rendezvous Mountain
Educational State Forest
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Purlear Creek Stream Restoration
Phase 1. UT of Purlear - Aug. 2006

The old channel was
straight & level...

...but the new
channel is curvy
(sinuous) and
bumpy (step-pool).



Purlear Creek Stream Restoration
Phase 1. UT of Purlear - Aug. 2006

The old channel was deeply
Incised... The new channel is
Situated within the true
floodplain contours.

16" to 24"
A dis-connected floodplain... =

6’to 8’

...Is re-connected!




Purlear Creek Stream Restoration
Phase 1. UT of Purlear - Aug. 2006

Clearing the way...
Breaking new ground...

...A hew
stream
channel
results!

The new channel is
extended via a ‘big bend’
through the former pasture.

Big Bend



Purlear Creek Stream Restoration
Phase 1. UT of Purlear - Aug. 2006

We sought
out for
‘greener
pastures’
with the
new
channel...






Purlear Creek Stream Restoration
Phase 1. UT of Purlear - Aug. 2006

11:58 AM - Still dry ...and
13:22 PM - We have H,O!
actually
make
your new
‘Stream’
wet ?!

TEESL st 13:23 PM

How long
does it take
to re-charge
the system...



Purlear Creek Stream Restoration
Phase 1. UT of Purlear - Aug. 2006

Let’s look at the big picture... (downstream view)

Spoil pile / Oh'd ream Right bank of old
channe
! channel. Note the :
berm fro_m _ incised & dis- dramatic increase of New channel, with _
channelization || connected from elevation from the old transplanted vegetation
of old stream. || floodplain. streambed and new bed. along left bank.




PURLEAR CREEK AT RENDEZVOUS
MOUNTAIN EDUCATIONAL STATE FOREST
SEDIMENT AND EROSION CONTROL PLANS
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MAINTAINING ALL EROSION CONTROL DEVICES. :

IF THE CONTRACTOR IS UNAVAILABLE 7.

FOR CONTACT. THE ENGINEER SHALL BE
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BE REACHED AT (919) 218-2824.
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Area of Fill
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Cuse only If directed)

Floodplain Pools (noter Temporry diversion
In Existing Channel ditch downslope side
Location to be of access road and
Fleld Deternined. Instoll Rock SItt Checks,
If necessary)

APPROX. LOCATION OF
LEVEL SPREADER

TO REDUCE CONCENTRATED
FLOW

Area of Flll.using wetland
cut mate
—Existing all Dralnage

ETLAND ENHANCEMENT\PORTION
RES DISTURBED

Rock Check' Dams\with Diversion Berm Betweei

- Alder Transplant
Source

Source of additional fill material
Capproximately 01 acre)

BORROW SITE LOCATED APPROX. 350’ UPSLOPE FROM
EXISTING ROAD. BORROW SITE IS <01 ACRES

AND >S50’ FROM EXISTING STREAM.

SILT FENCE

LIMITS OF
DISTURBANCE

FILL

cut

HAUL ROAD

FLOOD PLAIN

POOL

ROCK SILT
CHECK TYPE

ROCK CHECK

IMPERVIOUS
DIKE

TEMP DIVERSION —_— —— —~—

LEGEND

—-—o——o—

—0—o—

B

“ D
B

SCALE 17 = 200

100 0 100 200

" "

6/12/06)

DATE

DRC

CHK

DAB

DRN

REVISIONS

&
&
2
<
E
B
— o
2
(9] 2
=
o
o Yoo
L Z9%
r=a'e]
< IEES
>
3502
20 o .
Lid Bs£5
<520
b= 38
A 28
e 38%
o2z
D B
9
o
O
= —
Sy
@ —
2 T L
= ) L
—
< I . - T
v £ O v
o= | <
==
EATm H =
he -
Sor| 3
o2 | -
¥ o AN
< = O
Ll O Ll
1l O )
o= o=
S0 <
o = ul S
WX | o
S, 02
2
=
) _
=3 - ©
D> < O
N
L o
a L
=
5 =>
a's O
DATE
06,/12,/06
PROJECT NO.
FILENAME
FILE.DWG
SHEET NO.

PL — 1

DRAWING NO.




Location of existing stream

DETAIL Imperious Dike to ke

DATE

PROPOSED PUMP ARTUND used for pump around \'mm»erz CULVERT AND CHANNE

(Not to Scale>

| ENTIRE PROJECT LENGTH (6007 |

DAB | DRC | 08/16/04

Replace culvert

DRN i CHK

Rlocaton varies ithin he punp-oound areo) EROSION CONTROL NOTES: (40" x 48" CMP) P,
1. ALL SEDIMENT AND EROSION DEVICES SHALL \\/\A\
BE INSPECTED DAILY FOR CONDITION. > \\\
2. THE CONTRACTOR IS RESPONSIBLE FOR 7 \’
MAINTAINING ALL EROSION CONTROL DEVICES. A \\\
IF THE CONTRACTOR IS UNAVAILABLE »\s g \ . g
FOR CONTACT. THE ENGINEER SHALL BE X\\\ X 2

THE SECONDARY CONTACT. THE ENGINEER CAN
BE REACHED AT (919> 218-2824.

Mudmats to be removed
with culvert installation
ond temporarily placed over

A \/\ ». _.;._.\. / existing ford at lower end
LEGEND \\ g X B & of project. g
SILT FENCE / & o Area of Fill 2
LIMITS OF A W 4 m Existing Channel Access to additional = -
DISTURBANCE \\ ,m\. fill excavation site - :
N N P s (approx. 33507
FILL v}'“} \o\\\k\x s \_\ Floodblaln Pool (use only if directed
7 X Floodplain Foots (hote: Temporry diversion
cuT \\\ \\ “ \\\ in Existing Channel ditch downslope side
\ Z __.u_on_o_o.«wos.« to __omo_ of access road and
HAUL ROAD / 7 s e etermined install Rock Silt Checks,
! \ y \\ N . if necessary)
7 Arga of Fill
_m__mmmu PLAIN ’ y / 7A Existing” Channel >
TEMP # \\ 74 ¥ ZDMN%I =
P o
DIVERSION - \ 7 / \\‘ % &
ROCK SILT STREAM RESTORATION PORTION / S APPROX. LOCATION OF L
CHECK TYPE < 1.6 ACRES DISTURBED /[ LEVEL SPREADER =
B \ k) \\ TO REDUCE CONCENTRATED M Mmmm
ROCK CHECK VI FLOW > B
DAM 8So
/TN A L [
/ % <853
Construction Haul Road \v 7 _m 5788
Z % 38%
ﬁmmmﬁncw Sediment Basin to [ 577 S ﬂ g==
be placed to \ e
capture sediment 7 —
from houl road. =

Fleld determine

location and size. \,\\ \\\ 4
(ihadequate topo 4 \\> .o Gl 0
to determine \\\ X ¢ Floodplain Pools &
s y in Existing Channel _ Q
g Location to ke Field ; L | 8
. Determined. =51 =
o =59
. <5 <.
v - | By
Her | 2y
DMDN w
F DISTURBANCE cuzg W
|/ WM E O =
/ SEg | =
\v no_ ’ v x <C
7 SCALE 17 =1100 [ R EP
s : > "M"“\ Area of Fill.using wetland = G
>1_mvo_0+, Fitt “‘09"&' cut material R0 8 59 100 = ﬂ
P sting Cha ""Q.‘\ -Existing Small Drainage I Il BN D
Pump around outlet location. \ — "'“0 N A I =
Pipe outlet must be stabilized / Relocated Mud Mots “’ &
with Class B Rip-Rap. to be used at existing
for ing—to ETLAND ENHANCEMENT PORTION PATE 06/12/08
reduce damage from ACRES DISTURBED PROJECT NO.

construction.

Area to be used for
sediment pump outlet

FILENAME
FILE.DWG

Imperious Dike Rock Check  Dams\with Diversion Berm Between-J|sem o

(sediment—filter boag>

PL — 1

to be used for
pump around

DRAWING NO.

wmé specifics




&\n * g .
/ g 3
LEGEND STREAM RESTORATION PORTION / \00 APPROX. LOCATION OF - -
16 ACRES DISTURBED / /152 LEVEL SPREADER E 5
SILT FENCE \ ” \.\ TO REDUCE CONCENTRATED 2 z
LIMITS OF VA FLOW - -
DISTURBANCE \ \ P
O ‘ ; |
FILL PNPN4 Construction Houl Road \ %
Z2 N
cuT Sediment Basin to £L77 p
PR be placed to / Lkl
| capture sediment / p ©
HAUL ROAD b from haul road, »\vy\\ \\00 \ oo, 2
Field determine 7 L / ¢
_m__mmmu PLAIN ' location and size. \a\\ ’ \\\ L A 7 e
(inadequate topo ~Z g o
TEMP to determine \“\ X ¢ brg Floodplain Pools
DIVERSION ——  —— drainag Ps ; \\ in Existing Channel _ z
ROCK SILT < % Va Location to be Field - ¢
CHECK TYPE A Determined. 2
B 1 =
ﬂ «m\‘ﬁv -
ROCK CHECK z- LI - o
DAM Py ooy
R F Eﬁ%w»znm/
IMPERVIOUS \
DIKE /
i : Filllusing wetland
>1_mm_“_0+, m_mu_\_J: cut materjal
sting —Existing Small Drainage
Pump around outlet location. \b\ — Q N W
_u_ﬂm mﬂ_im&wﬁgm_m&lm_om stabilized 4 Relocoted Mud Mats 75 0
wi ass IPTRap. to be used at -existing o &
5+89.80 /. for ing to X - L mmmy
reduce damage from ACRES DISTURBED N mmms
Areo to be used for \___“ construction. X = 2858
sediment pump outlet A I _ Dik S - GEER
(sediment—filter bagd A mperious Like Rock Check  Dams \with Diversid@ABerh Between-The 3877
Se tail for specifics to be used for S8 EoL5
pump around ~— o — . . N\ L 50 100 | Ll 5333
AT T~ o NDEBISTURB AREA ) )T ) NN | m mmm
...................................................... “. \ I I s MWN
. ——ROCK CHECK DAMS | = = | . . .| (07 “"/’ : o =
ﬁ ..... Wi hay NN =
Area of Cut 4o 24/ A" NV N \N\\e [ | -/ - . e\
—-Existing Bulge H . . .THEM
—Temporary Staging | = —< ~ = \\x | V. /. . . 0
of Tronsplants . U
o
< =
Q L
' =2 | &
- - Alder JTransplont % = Gl =
........ N WODC—)nnm N N l N /l Wm = % -
........... o <€ -
(Existing Berrd M | (7T N\, ... . SSr | £
.1 . . T — T N e | xnoZ T L
...... \ | W98 =z 9
uT to N L N Apea) 5 | FEO | W
PURLEAR CREEK Areas| of [FilL "~ " T T DO NOT\DISTURB \AREG A * -~ | | SR
-Existing Drainage Ditches .\ ) .\ AT Tos | Za
S0n= <C
Diver .03 m.—)} ............. T%W m
.......... 59 —
...... U W
RUg, Approximate S
o boundary of &
@W@« wetland ,.
\{LN\< / DATE 06,/12,/06
%WM& PROJEGT NO.
\ _~ g FILENAME o ove
\ , SHEET NO.
L/ PL — 1




aana
puoiRam

B

T, 1auuoyg 3usun:
X7, 1 jusin

uoj3oNU3SU0]
30 s

_—

auvp ssou)

<

t@ BUDA YOOH

au Jamod

g
£
g
g

)
2020

03030802
o,
0!

0,
202

Jagjng pasodoug

uaauds 3Is 90y

NS 20y

N
E]
L]

i‘
L]
R
3
]
&
K]
n
&
]
S

100d
To4auwayd3y

=

13uuoy)y pasodoud

=S

/—\d acuajy IS

POA 3003

E |

Jauuo) K3uadoud

O

S

4

ﬂ

g

[S——

=

(0)°}

(@]

()]

a

=

o,
T
=C
g3
3
o n
+ &
S|:o

o
oy
o m
i
&3
0

=g

S o9

3 ANRA

s o

o} =

<

5 S

—_ 0

5 L

&+

()

S

<

2

n

-

m

m

o+

n o é?
faalie I
—

o
(@]
w
O
@] ’)3 /
5 Hv i /
(@) N /
S
§ // '/l,'/
&/
\\ 1¢ '.
/I
]
[
2l 2 3| 2| 2 Phase Il PURLEAR CREEK AT
z| 2| &l 3 RENDEZVOUS STATE EDUCATIONAL FOREST
51,15 | 3|, WILKES COUNTY, N.C.
- 12| |§| OVERALL PROJECT PLAN SHEET
g 1. 200 SCALE PLAN SHEET

12UU0ys

a4y N4
gl da3s II asoyd

vauy BuiBogs 114
€ da3as\II asouyd
0

anuap|say s,4abuvy o

$53D0y J0J POOY WJo4 Bujrs|x]

P00y SS8DDy 03 3DUvULU]

pooy wJao4 Bujrs|x

BIOLOGICAL & AGRICULTURAL ENGINEERING
Weaver Labs Campus Box 7625
North Carolina State University

Raleigh, NC 27695

INITIAL DESIGN

DRC

3/22/07

N

INITIAL DESIGN

GDJ

7/24/07

NO

REVISIONS

CHK

DATE




Entrance to Access Road

xisting Farm Road

5~ o
SISt e
SISE e
Existing Farm Road for Access | ]
AL
= SR e
e oo T
7 SHERERNE
To Ranger’s Residence Vs
\%\ o~ IR
V7 3 | | I I I | |
y m%“w R
7 & N
7 .
& NENEEE
L/ I
T T
I | | | | | I =
A e
A
N
A
is
LN
2020
EiE L b
ZZ0
N e
| | | | | | I Z
D) -~
e a4
Phase 1I Step 1
Wetland Enhancewent T
|
) z
(- c5
[ % >
= z' e
X .=
o wn en._ﬂ
=
— e
OO0 o -
L
<8P0
y T 3-8
O o <
© <L 535
" T MWN
0 ol ©
'
A\
M
T
0 —
L L]
0 I [y —
~ T
— U L
< T
<
(|
L © — <
Y e
O < _ - O <C
O >
— _ ]
o O -
a0 = AN
N O
T e
o= O
o <t <C
S EO
o _ AENGs
LU=
; 05 | do
Drawing Legend 5o | J5
m m Contour Interval 2 feet == < I
N
L o .
O L) —
Tree Protection B R Ephemeral RSSSIIIIT == =
Zone Pool rrar A Proposed Channel \x\\ﬂ//f\l\“ Silt Fence O~ - Root Wad Property Corner O o O
- SCALE 17 = 200 e
0595060 07/24/07
Wetland 06969690 i - "t
: Haul Road P d Buff Rock Sill , R
Ditch TR 159595939 s A Rock SIt Sereen o m e e ﬁ//h 100 0 100 200 PROJECT NO
Wetland N~ . RMESF PH 2.DWG
Levee Current Channel \\Nl\l\ _m_n_”_\_d.«mﬂ_)ﬂﬂios \O/.\ Cross Vane V J Hook Vane J Power Line SHEET NO.
PL — 1
DRAWING NO.




N
03
S0
a0
bl
¥
< g 3
LE a0 o
S A a
L] Se 5
H 3 s
2
¥e R
;
%
%

jouawayd3

§

x
2
£
]
Q
2
e

00

000

()
00

] de3sS II asoyd

V
S| g\\w_*ﬂkw,J/
TUsWaDUVYUT UDIE3M

puagoT Juimel(

)
3 3

or $ H -~y

o

oF o n ‘)

A 3 2 v

&0 e

do w 2 <

5§ < H

& 3 3

g 4 3 M

E] 3 L3

—
=y
=

yoaiq Bulsix

uaauds S o0

< 4
§ z 4
= % 5 @)
s 2 3 o
H = >
+
v m| €
-
D]
—
>
3 ru
7 S i E
i N =
A s o=
3 : L o C
' -
| g m Q
o | 3
| rD Q
|
>
n
/ O
O
-+
DY S
! o
Z
)
O
@] >
=
m
g Il *
o
<
: Z
O
k4 =z Phose H PURLEAR CREEK AT 1 INITIAL DESIGN DAB | DRC | 6/12/06|
g W% g : RENDEZVOUS STATE EDUCATIONAL FOREST
E 5. WILKES COUNTY, N.C.
i E § BIOLOGICAL & AGRICULTURAL ENGINEERING
0 Weaver Labs Campus Box 7625
j S § PHASE H STEP /‘ PLAN SHEET North Carolina Stzte University
H Raleigh, NC 27695
NO REVISIONS DRN | CHK DATE




Drawing Legend

Contour Interval 2 feet

Ephemeral %
MMMM Protection Pool Prop Channel
S|
W.\_MM__%_‘E Haul Road “wmwmwmw Proposed Buffer
Wetland ~—
o~ Limits of
Levee Current Channel ~ Construction

~—

St Fence P~ Property Corner O

Root Wad m

Rock Silt w
J Hook Vane J

Rock Silt Screen Fence Line

Cross Vane V

Power Line

Existing Farm Road for Access

nger’s Residence

Phase II Step
pump around

b\\\\lOI\O
"Phose 11 Step 2
Reach

o

xisting Farm Road

llllllllll.'lﬁL

SCALE 1" = 50

25 0 25 50

™ ™

58 b
2.3 3
BN
oS «
518 5
E =
3z X
0
2
[+
2}
E
5
5 o
5
S
<
S
5
=
5
7
2
_i8
Gl
Al
2
e a
218
Zik
=
zi g
5
- o
~ e
o
=z
¥
B
N&W
0%
22
x 2
oc¥
2053
X ongql
EEEAN
S
UWSN
OO o .
TyE5
<8 9%
$3&
0 c
2%s
085
o=z
@]
9
o
[as}
—
w) —
I
o (|
o (|
i T
< 92]
<
wmc =z
L= = <C
RM ]
CCY, [al
x>
<A (@]
L=
1 O
RWWC AR
i) [
o <twn
T
=0
—nxX 99
3
o= —
05 = -
O
<< (|
o< 98]
[
&) <
= T
o [an
o
DATE
07/24 /07
PROJECT NO.
FILENAME
RMESF PH 2.DWG
SHEET NO.
PH 2 ST 2

DRAWING NO.




©H puoiam

o
<
3
b
]
3
o
Q
3
=]
3
3
o

N

3]

S0

LR

s

3

g< 3
) n
oo al
So o
g o
3 S

T

)

<

» a5

4 o

o -8

o [
[
2

02020209
02020909
lolololo

pua3o] Surmel(

n
o
3 $
gt o 7
B g 2
3 Q
£% g g
§ g 3
N
)
2 !}??%’I
1\ \I
W
.
8
o x
3 2
] & 7]
< % *
g b 7
] 9 ﬁ
< 3
g 7 S
x 2 < '®)
s @ & o)
] = S
prs
(28— =~ (o)
<
S
_
>
3 m
S D]
o i 3 <
:F ¢ |32
E1 (v}
.= g
H 3 3 ro
n S
: -+
| :
|
9 -
|
1
(@]
O
w)
(@]
(@] >
=
m
(&) Il
O s
(@]
O,
o
: Z
2l 2 z| 2| Phase | PURLEAR CREEK AT
2 2| Bl @ RENDEZVOUS STATE EDUCATIONAL FOREST
5| .C1E| B, WILKES COUNTY, N.C.
A N
o2 ¥
w |E 9 PHASE I STEP 3 PLAN SHEET

_—
—_

1!

b d

BB 0%

VaUY

£ days\II o

youuoys

M
£l do3s 11 asoyd

03Uy

/

BIOLOGICAL & AGRICULTURAL ENGINEERING
Weaver Labs Campus Box 7625
North Carolina State University

Raleigh, NC 27695

1 INITIAL DESIGN DAB | DRC | 3/22/07|
2 IMODIFIED PER DESIGN CHANGES MBS GDJ| 7/24/07
NO REVISIONS DRN | CHK DATE




-
L]
<
o
L]

puoRIM

waT
7 puopam

N
o
3
L3

-
3
o
o
]
3
]
o
o
n
&
o
3

4 3 josdo]

n!

dags

T asoyd

-

r
Joge pate)

OOOO o

g
i 5
it 5 35
2 5 8%
%5 8
??? 02020 2
X — o
=
o9
S Y
g § % |oo
a g 2 2 o
do w 2
A g g =
g g 3 o
Sy
V)
ol
[\
p.J
g
o x
g
< g s
g ® o
L] g g
c 5
z = < O
B 2 2 o
] = 5
+
oo (@]
4 m |
<
—
p
K
PO B <
I A
(=)
c c 3 n
7 3 g
. -
I 0
| O +
|
|
an
(e}
)
o
o »
P
[l
i
g [
o
S,
=y
° =z
2 £ 2| 3| 3 Phase Il PURLEAR CREEK AT
2l 22| B RENDEZVOUS STATE EDUCATIONAL FOREST
5l .7127] 5|, WILKES COUNTY, N.C.
. e N
a |5 S
- |8 S PHASE [I STEP 4 PLAN SHEET

BIOLOGICAL & AGRICULTURAL ENGINEERING
Weaver Labs Campus Box 7625
North Carolina State University

Raleigh, NC 27695

1 INITIAL DESIGN DAB | DRC | 3/22/07]
2 IMODIFIED PER DESIGN CHANGES MBS GDJ|7/24/07
NO REVISIONS DRN | CHK DATE




Sin
N w
NS =
813 g
WIS
N
=
ol 3 x
& I
gi° &
o =
<8 z
512 &

NITIAL DESIGN

REVISIONS

2 IMODIFIED PER DESIGN CHANGES

1

NO

Raleigh, NC 27695

Weaver Labs Campus Box 7625
North Carolina State University

BIOLOGICAL & AGRICULTURAL ENGINEERING

Mudmots tTo be tTemporari
ploged at these two lofations.

T
—
%) [}
% (|
° | ©
_A\m o
—
= =
5z 0 <<
ez —
o= AR
o< -
or ©
x o
< @ s |
Yz | o
@ O
> [an
<<
& [nn|
=0nX —
. o= 98]
Drawing L d 237 | =
ra Hsm @mos Contour Interval 2 feet 29 =
o H L
m: _ s / W %
Tree Protection phemeral K
Zone Pool @ Proposed Channel \\\///ll\\“ St Fence P~ Root Wod m Property Corner O Z % W
DATE
Wetland 05000009, 07/24/07
Ditch Haul Road % Proposed Buffer Rock Slit Screen Rock sit m Fence Line ~——— 77 PROVECT No.
SCALE 17 = 100
FILENAME
We'tland S ~— RMESF PH 2.DWG
rnn<nﬂ3 Current Channel \\N:\.\ _m_".-.____.ww_‘.ﬂm.w_o: /S O— Cross Vane J Hook Vane J Power Lihe —— 50 0) 50 100 SHEET NO.
PH 2 ST 5-6
E e e
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Phase 1 Culvert before replacement Mining cobble from the old channel

Phase 1 Culvert after replacement Placing cobble as part of a riffle



Phase 1 Upper Stream Before Phase 1 Wetland Before

Phase 1 Upper Stream After Phase 1 Wetland After



Phase 1 Before Phase 1 Before

Phase 1 After Phase 1 After



Phase 1 with Mined and transplants Phase 1 First flow



Phase 1 old channel Phase 1 restored channel



Phase 1 old channel Phase 1 restored channel



Phase 2 Upper Priority 1 Reach before Phase 2 constructing a log vane

Phase 2 Upper Priority 1 Reach after Phase 2 completed log vane



Phase 2 Upper Priority 1 Reach before Phase 2 connecting tributary under construction

Phase 2 Upper Priority 1 Reach after Phase 2 connecting tributary after construction



Phase 2 Priority 1 Reach before (no pools) Phase 2 Priority 1 Reach before

Phase 2 Priority 1 Reach after Phase 2 Priority 1 Reach after



Phase 2 Priority 1 Reach before Phase 2 Priority 1 Reach before

Phase 2 Priority 1 Reach after Phase 2 Priority 1 Reach after



Phase 2 Priority 2 Reach before Phase 2 Priority 2 Reach before

Phase 2 Priority 2 Reach after Phase 2 Priority 2 Reach after



Phase 2 Manually watering transplants Phase 2 Log Vane Construction

Phase 2 Auto watering transplants Phase 2 Completed Log Vane



Phase 2 GPS Base Station Phase 2 GPS Rover



Phase 2 GPS on excavator Installing the bank matting (the hardest part!)

Geo textile backing on the vanes Phase 2 planting vegetation



Everyone enjoyed the water! All creatures, both great

and small! A beautiful scene
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