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BEGIN CONSTRUCTION #26
STA 225+30.00

BEGIN CONSTRUCTION #27
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SAWCUT
END CENTERLINE 

SAWCUT
BEGIN CENTERLINE 

END CONSTRUCTION #26
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LEFTHAND 
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LIMIT
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BEGIN CONSTRUCTION #28
STA 239+65.00

BEGIN CONSTRUCTION #30
STA 247+41.00

END CONSTRUCTION #30
STA 248+21.00

END CONSTRUCTION #29
STA 246+83.00

END CONSTRUCTION #28
STA 240+21.00

2
3
5

+
0
0

2
4

0
+
0
0

2
4

5
+
0
0

2
5
0

+
0
0

P
T
 
2
3
6
+
7
2
.5

6

P
C
 
2
3
6
+
9
3
.6

9

P
T
 
2
3
8
+
8
7
.3

4

P
C
 
2
4
1+

14
.5

2

P
T
 
2
4
2
+
9
4
.7

7

P
C
 
2
4
5
+
4
7
.9

7

P
T
 
2
4
6
+
5
9
.9

9

P
C
 
2
4
7
+
2
7
.3

0

P
T
 
2
4
9
+
2
0
.3

0

s
t
a
h
r
j
 
6
/
2
2
/
2
0
1
5
 
5
:2

0
:1

2
 

P
M
 

L
:\

0
0
4

8
\

9
0
0
-

C
A

D
\

0
2
-
S

H
E

E
T

S
\

C
\

B
O

C
O
-
J
a

m
e
s
-
F
in

a
l\

B
O

C
O
-
J
a

m
e
s
-
F
in

a
l_

R
D

P
L
1
7
.d

g
n

ENGINEERING DIVISION

BOULDER COUNTY TRANSPORTATION DEPARTMENT

UNDERGROUND MEMBER UTILITIES

OR EXCAVATE FOR THE MARKING OF 

ADVANCE BEFORE YOU DIG, GRADE, 

CALL 2-BUSINESS DAYS IN 

CALL UTILITY NOTIFICATION CENTER OF COLORADO

DESIGNED: DATE:CAD: CHECKED:

REVISION DESCRIPTION:DATE

R
E

V
IS
IO

N
S
: NO.

SHEET NO:

R

JAMES CANYON

F.I.R.

06/24/2015 PROJECT NO:
SEPT12C24
SEPT12C91

KEY MAP

M
P
 
1.
0

MP 
2.0

M
P
 
3
.0

MP 
4.
0

JAMESTOWN

100’0’ 50’ 200’

PLAN AND PROFILE

MESJTSJTS

000.00’
S00°00’00"W

TO JAMESTOWN

TO SH 72
LITTLE JAMES CREEK

 RD

OVERLAND 

12
’M

A
T

C
H

L
I
N

E
 

S
T

A
 
2
3
5

+
0
0

12
’

12
’

STA 250+00.00

END JAMES CANYON DRIVE
END PROJECT

23

F.I.R. SUBMITTAL



64
85

6
4
9
0

6490

CHANNEL

POST-FLOOD

APPROXIMATE

E = 42090.45 

N = 282336.54

L = 15’

RIPRAP 12"
EL = 6481.75

STA 402+94.18

EL = 6481.71

STA 402+86.14

L = 36’

(D50 = 12")

RIPRAP

 GROUND

EXISTING

 FLOWLINE

PROPOSED

EL = 6496.78

STA 403+24.25

45°0’0"

60°0’0" 45°0’0"

45°0’0"

AT EL 6491.50

INSTALL DITCH BLOCK

E = 42091.51  

N = 282429.39  

HCL CBC

E = 42079.43  

N = 282478.23  

PRIVATE DRIVE

APPROXIMATE

EXISTING 36" RCP

REMOVE 49 LF 

DRIVE

HCL JAMES CANYON 

EL = 6481.38

STA 402+19.98

EL = 6481.45

STA 402+34.37
GRADE

FINISHED

BEGIN CBC
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RIPRAP 12" 
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 FLOWLINE
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REQ’D 7’X7’ CBC @ 0.50%

HILL GULCH
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45°0’15"

60°0’0" 45°0’0"

60°0’0"

44°54’11"

HCL CBC

WINGWALL 3

WINGWALL 1

(72" CSP)

REMOVE 55 LF PIPE

DRIVE

HCL JAMES CANYON 

WINGWALL 2

WINGWALL 4

T = 36" AT TOE

T = 24" MIN. 

L = 18’

D50 = 12"

SOIL RIPRAP APRON
(72" CSP)

REMOVE 55 LF PIPE

FLOWLINE

EXISTING 

FLOWLINE

PROPOSED 

T = 36" AT TOE

T = 24" MIN.

L = 20’

D50 = 12"

SOIL RIPRAP APRON 

EL = 7161.63 CL. 2

EL = 7159.63

STA 1982+00.90

EL = 7161.26 CL. 2

EL = 7159.26

STA 1980+26.90

EL = 7161.21

STA 1980+21.21

EL = 7160.38

STA 1980+08.65
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STA 1982+20.90 EL = 7165.60

STA 1982+48.25
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BURIED INVERT

(N.T.S.)

RIPRAP AT ENDS TO STABILIZE BACKFILL

TO INCLUDE ROCK AND COBBLES WITH 

24" STRUCTURE BACKFILL (CLASS 2) SOIL RIPRAP LIMITS

0.75%
(BURIED INVERT)

4 - WINGWALL

2 - HEADWALL

REQ’D   1 - 74’ DOUBLE 7’X7’ CBC

DOUBLE 7’X7’ CBC @ 0.50%
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WINGWALL DIMENSIONS

2:1

AHW = XXXX.X

DHW = XXXX.X

Q10 = XXX CFS (DESIGN)

HW = XXXX.X

Q100 = XXXX CFS

DA = X.XX MI–

JAMES CREEK HYDRAULIC DATA:

K = XX.XX’

M = XX.XX’

L = XX.XX’4
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DRIVE

HCL JAMES CANYON 

(LOCATION APPROXIMATE)

EXISTING 18" CSP

RESIDENCE

EXISTING PRIVATE

 
DRIVEWAY

APPROXIMATE PRIVATE

(LIDAR SURVEY)

EXISTING GROUND

(ASSUMED)

EXISTING GRADE

REMOVE 47’ OF EXISTING 18" CSP

STA 148+39.00, 17.28 RT

STA 148+31.80, 29.48 LT TO

AND DITCH PAVING

CONCRETE SLOPE 

L = 25’

STONE LANDSCAPE WALL

CONSTRUCT 18" TALL

FENCE

EXISTING WOOD

EL=6900.84

ASSUMED INVERT

EXISTING 18" CSP

REMOVE 47’ OF

PROPOSED GRADE

ROCKERY

DISCHARGE TO

E =  33384.95

N = 284940.47

OUTLET LOCATION

ASSUMED EXISTING

E =  33431.79

N = 285044.41

INLET LOCATION

ASSUMED EXISTING

15TH STREET

APPROXIMATE EDGE

(LOCATION APPROXIMATE)

UNDER 15TH STREET

EXISTING 24" RCP

(LOCATION APPROXIMATE)

LANDSCAPE WALL

EXISTING STONE

(SEE NOTE 1)

CSP TO INLET TYPE D

CONNECT EXISTING 18"

(SEE NOTE 1)

APPROX. INV. EL. = 6897.00

TO INLET TYPE D

CONNECT EXISTING CULVERT

1

2

3

4

DITCH PAVING (SPECIAL)

REQ’D 3.6 CY CONCRETE SLOPE AND

(CLOSED MESH GRATE), 15.96’ RT

REQ’D 1 - INLET TYPE D 

REQ’D 1 - 36" RCES LT

REQ’D 31 LF OF 36" RCP (CLASS III)

STA 148+39.00, 16.50’ LT TO 15.96’ RT

STORM DRAIN J-2.80

STONE LANDSCAPE WALL

CONSTRUCT NEW 

REMOVE DEBRIS AND

1

2

34

148+00
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CROSSING STA 148+39.00

STORM DRAIN J-2.80

@ 2.00%

RCP (CLASS III)

31 LF OF 36"

PORPHYRY GULCH

ASSUMED SLOPE = 5.78
%EXISTING 18" CSP

20’0’ 10’ 40’

MTCMTC SKL

  ELEVATION AND CULVERT SLOPE AS SHOWN.

  REQUIRED FOR CONNECTION. MAINTAIN GRATE

  INLET TYPE D AND PROPOSED CULVERT AS

  EXISTING CULVERT AND ADJUST LOCATION OF

  FIELD VERIFY LOCATION AND INVERT OF

  BASED ON PRELIMINARY FIELD MEASUREMENTS.

1. EXISTING CULVERT LOCATION IS ASSUMED

NOTES:
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D

CONTROL POINTS

CONCRETE SLOPE AND DITCH PAVING

POINT NORTHING EASTING

284974.86 33406.28

284983.18 33411.67

33395.20284993.92

284985.61 33389.78

M
I
L

L
 

S
T

R
E

E
T

MILL STREET

Ò

STORM DRAIN J-2.80
PLAN & PROFILE
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(LIDAR SURVEY)

EXISTING GROUND

(GROUND SURVEY)

EXISTING GROUND

PROPOSED GRADE

ROCKERY

DISCHARGE TO

(GROUND SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

PROPOSED GRADE

(GROUND SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

EL = 6583.00

TOP OF WALL

PROPOSED GRADE

(GROUND SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

ROCKERY

DISCHARGE TO

SEE WALL PLANS

RETAINING WALL #83A

14’ X 3.5’ WIDE

(CLASS 1)

GEOTEXTILE (DRAINAGE)

RIPRAP RUNDOWN D50 = 12"

8’ X 6.5’ WIDE

(CLASS 1)

W/ GEOTEXTILE (DRAINAGE)

12" RIPRAP RUNDOWN

B/  OPENING=6634.59

CULVERT INV=6634.97

T/  OPENING=6636.84

STA 77+78.00, 16.50’ LT

27" DIA. OPENING

T/ EL 6639.50

DOWNSTREAM OF PIPE 

DITCH BLOCK 

INV=6427.78

18" RCES INV=6428.78

18" HEADWALL

INV=6433.54

18" RCES
INV=6434.42

18" HEADWALL

INV=6575.71

53" X 34" RCES INV=6577.17

WITH 2 - WINGWALLS

53" X 34" HEADWALL

INV=6636.68

18" HEADWALL
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CROSS CULVERT PROFILES

JAMES CANYON DRIVE

Ò

CROSSING STA 23+45.00 

CULVERT J-0.44
CROSSING STA 25+05.00

CULVERT J-0.47

CROSSING STA 77+78.00

CULVERT J-1.46
CROSSING STA 60+00.00

CULVERT J-1.13

JAMES CANYON DRIVE

Ò

JAMES CANYON DRIVE

Ò

JAMES CANYON DRIVE

Ò

SKLMTCMTC

@ 3.00%

RCP ELIPTICAL (CLASS III)

41 LF OF 53" X 34"

@ 4.50%

RCP (CLASS III)

39 LF OF 18" 

@ 2.00%

 RCP (CLASS III)

44 LF OF 18"
@ 2.00%

RCP (CLASS III)

38 LF OF 18" 
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PROPOSED GRADE

(GROUND SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

SEE WALL PLANS

RETAINING WALL #83A

ROCKERY

DISCHARGE TO

(LIDAR SURVEY)

EXISTING GROUND

(GROUND SURVEY)

EXISTING GROUND

PROPOSED GRADE

SEE WALL PLANS

RETAINING WALL #83B

PROPOSED GRADE

(GROUND SURVEY)

EXISTING GROUND

SEE WALL PLANS

RETAINING WALL #100

(LIDAR SURVEY)

EXISTING GROUND

ROCKERY

DISCHARGE TO

PROPOSED GRADE

(GROUND SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

B/  OPENING=6667.82

CULVERT INV=6668.32

T/  OPENING=6671.82

STA 85+00.00, 16.50’ LT

48" DIA. OPENING

B/  OPENING=6640.49

CULVERT INV=6640.87

T/  OPENING=6642.74

STA 79+05.00, 16.50’ LT

27" DIA. OPENING

B/  OPENING=6743.08

CULVERT INV=6743.46

T/  OPENING=6745.33

STA 101+85.00, 16.50’ LT

27" DIA. OPENING

INV=6641.99

18" HEADWALL INV=6669.24

36" RCES

INV=6745.00

18" HEADWALL

INV=6795.11

24" HEADWALL

INV=6793.31

24" RCES

CROSS CULVERT PROFILES

SKLMTCMTC

JAMES CANYON DRIVE

Ò

CROSSING STA 79+05.00 

CULVERT J-1.47 CULVERT J-1.63

CROSSING STA 101+85.00

CULVERT J-1.89
CROSSING STA 116+23.00

CULVERT J-2.20

JAMES CANYON DRIVE

Ò

CROSSING STA 85+00.00

JAMES CANYON DRIVE

Ò

JAMES CANYON DRIVE

Ò

@ 3.00%

RCP (CLASS III)

37.5 LF OF 18"

@ 2.00%

RCP (CLASS III)

38 LF OF 36"

@ 4.00%

RCP (CLASS III)

38.5 LF OF 18"

@ 4.00%

RCP (CLASS III)

38.5 LF OF 24"
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(GROUND SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

PROPOSED GRADE

ROCKERY

DISCHARGE TO

ROCKERY

DISCHARGE TO

PROPOSED GRADE

(GROUND SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

(GROUND SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

PROPOSED GRADE

SEE WALL PLANS

RETAINING WALL #182

(GROUND SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

PROPOSED GRADE

10’ X 4.5’ WIDE

12" RIPRAP ARMORING

PROTECT OUTLET WITH

B/  OPENING=7080.76

CULVERT INV=7081.18

T/  OPENING=7083.60

STA 183+35.00, 16.50’ LT

34" DIA. OPENING

T/EL 7085.25

DOWNSTREAM OF PIPE 

DITCH BLOCK 

INV=6806.82

24" RCES

INV=6807.29

24" HEADWALL

INV=6872.09

24" RCES

INV=6873.07

24" RCES

INV=7081.54

24" HEADWALL
INV=7122.03

36" RCES INV=7122.83

36" HEADWALL
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CROSS CULVERT PROFILES

SKLMTCMTC

CROSSING STA 190+88.00

CULVERT J-3.62

CULVERT J-2.68
CROSSING STA 140+68.00CROSSING STA 121+26.00

CULVERT J-2.29

CROSSING STA 183+35.00

CULVERT J-3.48

@ 1.00%

RCP (CLASS III)

41 LF OF 24"

@ 2.00%

RCP (CLASS III)

36 LF OF 24"

@ 1.00%

RCP (CLASS III)

36 LF OF 24"

@ 1.00%

RCP (CLASS III)

72 LF OF 36"

OVERLAND ROAD

Ò OVERLAND ROAD

Ò

JAMES CANYON DRIVE

Ò

MILL STREET

Ò
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PROPOSED GRADE

(GROUND SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

(GROUND SURVEY)

EXISTING GROUND

PROPOSED GRADE

RUNDOWN CHANNEL

DISCHARGE TO EXISTING

EXISTING ROCKERY

DISCHARGE TO 

24" CSP

REMOVE EXISTING

(GROUND SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

18" CSP

REMOVE EXISTING

RUNDOWN CHANNEL

DISCHARGE TO EXISTING

TO REMAIN

EXISTING 18" CSP

ROCKERY

DISCHARGE TO

PROPOSED GRADE

(GROUND SURVEY)

EXISTING GROUND

(LIDAR SURVEY)

EXISTING GROUND

T/ EL 7165.00

OF PIPE

DOWNSTREAM

DITCH BLOCK

INV=7133.56

18" RCES

INV=7136.62

18" RCES

INV=7148.83

24" RCES

INV=7150.87

24" RCES

INV=7160.31

24" RCES
INV=7161.91

24" RCES
INV=7186.10

18" HEADWALL

INV=7185.26

18" RCES

CULVERT J-3.64
CROSSING STA 192+46.00

CULVERT J-3.68
CROSSING STA 194+35.00

CROSSING STA 202+85.00

CULVERT J-3.81
CROSSING STA 197+24.00

CULVERT J-3.74

CROSS CULVERT PROFILES

SKLMTCMTC

@ 6.00%

RCP (CLASS III)

38 LF OF 18"

@ 4.00%

RCP (CLASS III)

38 LF OF 24"

@ 4.00%

RCP (CLASS III)

27 LF OF 24"

@ 2.00%

RCP (CLASS III)

36 LF OF 18"

OVERLAND ROAD

Ò

OVERLAND ROAD

Ò

OVERLAND ROAD

Ò

OVERLAND ROAD

Ò
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PROPOSED GRADE

(LIDAR SURVEY)

EXISTING GROUND

(GROUND SURVEY)

EXISTING GROUND

T/ EL 7285.00

OF PIPE

DOWNSTREAM

DITCH BLOCK

15’ X 4’ WIDE

GEOTEXTILE (DRAINAGE) (CLASS 1)

12" RIPRAP RUNDOWN W/

INV=7280.92

24" RCES

INV=7281.77

24" HEADWALL

CULVERT J-4.16
CROSSING STA 219+00.00

CROSS CULVERT PROFILES

SKLMTCMTC

@ 2.00%

RCP (CLASS III)

36 LF OF 24"

OVERLAND ROAD

Ò

7260

7270

7280

7290

7300

73107310
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73107310
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10’ - 15’
ROOT WAD
TRUNK OF

HEAD OF RIFFLE

FIRST SILL BEGINS AT

THALWEG

DRAINAGE GEOTEXILE

6’ MIN.

TIE-IN TO STREAM BED

HEADER LOG

AT LEAST 6’

BURIED IN BANK

ENDS OF LOGS

FOOTER LOG

SILL LOGS MIN. 3’ WIDE

ALTERNATING NOTCHES IN

ANGLED LOGS

BOULDERS

ANCHOR WITH

CHANNEL BED

NOTCH AT 

BANKFULL WIDTH

NOTCH LOCATED AT 1/3

REBAR (SEE NOTE 2)

SLOPE LOGS 3-5%

TOP OF BANK

BOULDER

HEADER LOG

FOOTER LOG
TYPICAL SECTION

PROPOSED RIFFLE

BOTTOM OF LOG

EXTEND 6" BELOW

DRAINAGE GEOTEXTILE TO

STAPLE OR NAIL

NOTCHED HEADER LOG

BEDDING MATERIAL

BED MATERIAL

REBAR (SEE NOTE 2)

BANKFULL ELEVATION

POOL DEPTH 2’ MIN.

FOOTER LOG

BOTTOM

CHANNEL 

PROPOSED

ELEVATION

BANKFULL

PROPOSED SECTION

CHANNEL CROSS-

MATCH PROPOSED

TOPSOIL

6" MIN.

ON TOP OF TOPSOIL

COIR MATTING
MATERIAL

IMPERVIOUS SELECT

CHANNEL

EXISTING

BOTTOM OF

MATERIAL

IMPERVIOUS SELECT

BOTTOM

CHANNEL

EXISTING

 WIDTH VARIES
EXISTING CHANNEL

2’ MIN TOE TRENCH

BANKFULL ELEV.

VOIDS WITH TOPSOIL

BACKFILL 4" AND FILL

SECURE WITH STAKE

TENCH IN MIN. 1’ AND

EARTH

NATIVE UNDISTURBED 

W/ GRAVEL BACKFILL

ROCK TOE OF CLASS 2 RIPRAP

TYPE 2 FILTER FABRIC

WITH SOIL PLACED ON TOP)

RESTING ON FOOTER LOG 

(BOULDERS BURIED IN BANK, 

STRUCTURE STONE, CLASS BOULDERS

THALWEG ELEVATION)

LOG SHALL BE BELOW POOL 

FOOTER LOG (TOP OF FOOTER

BASAL DIA. 12")

ROOT WAD (MIN. 

IN FINAL DESIGN
WIDTH TO BE DETERMINED

12" MIN.

DIA. 36"
MIN. FAN

BOULDER (TYPICAL)

(DIA. 10"-24")

FOOTER LOG

6" MINIMUM

COIR FABRIC

3’

6’ MIN

1’ MIN.

1’ MIN.

VARIES

VARIES

 FILL
NATIVE

MATERIAL

IMPERVIOUS SELECT

TOP OF BANKTOE OF BANK

SECTION DIMENSIONS

CHANNEL CROSS-

MATCH PROPOSED

1’ MIN.

2
:1

ROCK TOE
SCALE: NTS

STAGE

BANKFULL

SCALE: NTS

PLAN VIEW

CROSS-SECTION A-A

STREAM DETAILS
(1 OF 5)

ROOT WAD

A

A

S
T
R
E
A

M
 

B
A
N

K

FLOW

S
T
R
E
A

M
 

B
A
N

K

PROPOSED GRADE

MATCH TO 

FIHISHED STREAM BED ELEV.

SCALE: NTS

ANGLED LOG STEP POOL

F
L

O
W

POOL

TANGENT LINE

10°- 15°

POOL

POOL

F
L

O
W

PLAN VIEW

LOG SECTION A-A LOOKING UPSTREAM

CHANNEL PROIFLE

A A

FLOW

FLOW
POOL

4. LOG SHALL BE EMBEDDED IN BANK A MINIMUM OF 6’.

  LOCATED AT MIDDLE FOR THE HEAD OF POOL.

3. NOTCH LOCATED AT 1/3 BANKFULL, ALTERNATING IN RIFFLE, OR 

  THROUGH. BEND AT TOP.

2. DRILL 1-1/8" DIAMETER HOLE IN LOGS AND DRIVE #8 REBAR 

1. ALTERNATE SILL DIRECTION AND SLOPE IN ACCORDANCE WITH PLANS.

NOTES:

SCALE: NTS

CHANNEL PLUG

ELEVATION

BANKFULL

PROPOSED

SECTION B-B

SECTION A-A

(EXISTING GRADE)

MATCH TOP OF CHANNEL

NOTES:

1. 90% COMPACTION RATE IS REQUIRED ON

  CHANNEL PLUG OR AS APPROVED BY

  THE ENGINEER.

2. SIDE SLOPE THAT IS ADJACENT TO

  PROPOSED STREAM NEEDS TO MATCH

  PROPOSED CROSS SECTION IN THAT

  REGION.

3. THIS STRUCTURE SHALL BE PLACED

  AS DIRECTED BY THE ENGINEER.

2:1

F
L

O
W

CHANNEL

PROPOSED

AA

CHANNEL

EXISTING

2:1

B

B

PLAN VIEW OF EXISTING CHANNEL WITH CHANNEL PLUG

MTCMTC TPF
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WING CROSS WING

(SEE D-D)

NATIVE BACKFILL

(INSTALLED ON UPSTREAM SIDE)

TYPE 2 FILTER FABRIC

BANK AT LEAST 6’

TO BE BURIED IN

END OF SILLS TOE OF BANK 

FOOTER ROCK

CHANNEL BED

PROPOSED BED ELEVATION

SET HEADER ROCK AT
FOOTER ROCK

AROUND STRUCTURE

TO PREVENT WATER FROM CUTTING

6"-8" BELOW BANKFULL ELEVATION

SILL ROCKS SHALL BE SET AT

ROCKS

BETWEEN

NO GAPS

(VARIES)

ELEVATION

BASE FLOW

WING

W
I
N

G
 

L
E

N
G

T
H

WING CROSS

ELEVATION

STREAM BED
BANKFULL

FOOTER ROCK

BANKFULL ELEVATION

NATIVE BACKFILL

MATERIAL

STONE BEDDING

TYPE 2 FILTER FABRIC

CHANNEL BED

HEADER ROCK

CHANNEL BED

MATERIAL

STONE BEDDING

6" BELOW BOTTOM OF FOOTER ROCK

TYPE 2 FILTER FABRIC TO EXTEND

FOOTER ROCK

EQUAL MAX POOL DEPTH

DEPTH OF SCOUR POOL TO

CROSSES

6" DROP BETWEEN

FILL BETWEEN BOULDERS

STRUCTURE STONE

 

1’ MIN.

WING CROSS WING

(SEE D-D)

NATIVE BACKFILL

(INSTALLED ON UPSTREAM SIDE)

TYPE 2 FILTER FABRIC

BANK AT LEAST 6’

TO BE BURIED IN

END OF SILLS TOE OF BANK 

FOOTER ROCK

W
I
N

G
 

L
E

N
G

T
H CHANNEL BED

PROPOSED BED ELEVATION

SET HEADER ROCK AT
FOOTER ROCK

AROUND STRUCTURE

TO PREVENT WATER FROM CUTTING

6"-8" BELOW BANKFULL ELEVATION

SILL ROCKS SHALL BE SET AT

ROCKS

BETWEEN

NO GAPS

(VARIES)

ELEVATION

BASE FLOW

WINGWING CROSS

ELEVATION

STREAM BED
BANKFULL

FOOTER ROCK

BANKFULL ELEVATION

NATIVE BACKFILL

MATERIAL

STONE BEDDING

TYPE 2 FILTER FABRIC

CHANNEL BED

HEADER ROCK

CHANNEL BED

MATERIAL

STONE BEDDING

6" BELOW BOTTOM OF FOOTER ROCK

TYPE 2 FILTER FABRIC TO EXTEND

FOOTER ROCK

EQUAL MAX POOL DEPTH

DEPTH OF SCOUR POOL TO

FILL BETWEEN BOULDERS

STRUCTURE STONE

1’ MIN.

SCALE: NTS

DOUBLE DROP ROCK CROSS-VANE
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FLOW

W
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14
:1

24°
ANGLE
WING

WIDTH

 BANKFULL
3

1

WIDTH

 BANKFULL
3

1

   NATIVE FILL.

ALL VANE ARMS TO BE BACKFILLED WITH 2.

   BOULDERS.

HEADER, FOOTER, AND SILL ROCKS TO BE 1.

NOTES:

AA

DD

C
C

B

B

PLAN VIEW

MIDRANGE

FOOTER AND HEADER BOULDER DIMENSIONS

MINIMUM MAXIMUM

24" 30" 36"

WIDTH

 BANKFULL
3

1

WIDTH

 BANKFULL
3

1

SECTION A-A (UPSTREAM VIEW)

SECTION B-B

WING SLOPE 14:1

SECTION D-D

SECTION C-C (PROFILE VIEW)

POOL

SCOURPOOL

SCOUR FLOW

BASEFLOW
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FLOW
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E
 
14
:1

24°
ANGLE
WING

WIDTH

 BANKFULL
3

1

WIDTH

 BANKFULL
3

1

   NATIVE FILL.

ALL VANE ARMS TO BE BACKFILLED WITH 2.

   BOULDERS.

HEADER, FOOTER, AND SILL ROCKS TO BE 1.

NOTES:

AA

DD

C
C

B

B

PLAN VIEW

MIDRANGE

FOOTER AND HEADER BOULDER DIMENSIONS

MINIMUM MAXIMUM

24" 30" 36"

WIDTH

 BANKFULL
3

1

WIDTH

 BANKFULL
3

1

SECTION A-A (UPSTREAM VIEW)

SECTION B-B

WING SLOPE 14:1

SECTION D-D

SECTION C-C (PROFILE VIEW)

POOL

SCOUR
FLOW

BASEFLOW

SCALE: NTS

ROCK CROSS-VANE

STREAM DETAILS
(2 OF 5)
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FABRIC (TYPE 2)

DRAINAGE FILTER

HEADER ROCK

SILL ROCK

FOOTER ROCK

SILL ROCK

BANKFULL WIDTH + 6’

MATERIAL

STONE BEDDING

HEADER ROCK

ELEVATION

PROPOSED STREAMBED

FOOTER ROCK

BOULDERS

FILL VOIDS BETWEEN

STRUCTURE STONE

OF FOOTER ROCK

EXTEND 6" BELOW BOTTOM

TYPE 2 FILTER FABRIC TO

1’ MIN.

HEADER ROCK

ENCROACH INTO STREAM

BOULDERS SHALL NOT

ELEVATION

STREAM BED

PROPOSED

PROPOSED BED ELEVATION

SER HEADER ROCK AT

TO PREVENT WATER FROM CUTTING AROUND STRUCTURE

SILL ROCK SHALL BE SET A 6"-8" BELOW BANKFULL ELEVATION

(VARIES)

ELEVATION

BASE FLOW

10% BANKFULL DEPTH

ROCKS

BETWEEN

NO GAPS

 

IN THE CHANNEL BED

WILL BE COMPLETELY BURIED

HEADER AND FOOTE ROCKS

BANKFULL WIDTH + 6’

BANKFULL WIDTH + 6’

SILL ROCK

HEADER ROCK

FABRIC (TYPE 2)

DRAINAGE FILTER

LOWER THAN LEADING EDGE OF ROCK

TRAILING EDGE OF ROCK SHALL BE

HEADER ROCK

ELEVATION

PROPOSED STREAMBED

BOULDERS

FILL VOIDS BETWEEN

STRUCTURE STONE

OF FOOTER ROCK

EXTEND 6" BELOW BOTTOM

TYPE 2 FILTER FABRIC TO

MATERIAL

STONE BEDDING

1’ MIN. (VARIES)

ELEVATION

BASE FLOW

MEETS CHANNEL BED
HEADER ROCK

APPROXIMATE SLOPE = 0.025 FT/FT

0
.1
’ 
A

B
O

V
E
 

B
E

D

STREAM DETAILS
(3 OF 5)

MTCMTC TPF

ROCK SILL
SCALE: NTS
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F
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F
 

B
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N
K

FLOW

 TOE ROCKS.

2. HEADER ROCK IS PLACED LOWER THAN 

  STRUCTURE STONE, CLASS BOULDER.

1. HEADER, FOOTER, AND SILL ROCKS TO BE

NOTES:

PLAN VIEW PROFILE VIEW CROSS-SECTION A-A

AA

FLOW

BASEFLOW

15°

A

A

T
O

P
 

O
F
 

B
A

N
K

T
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E
 

O
F
 

B
A

N
K

T
O

E
 

O
F
 

B
A

N
K

T
O

P
 

O
F
 

B
A

N
K

FLOW

PLAN VIEW

  CLASS ’A’ USED TO FILL VOIDS.

  STONE MAY BE USED IN LIEU OF #57 STONE AND

4. AT THE DISCRETION OF THE DESIGNER, SURGE

  STRUCTURE STONE, CLASS BOULDER, 30"-36".

  HEADER, AND SILL ROCKS TO BE

3. ALTERNATE SILL DIRECTION IN ACCORDANCE WITH PLANS.

NOTES:

PROFILE VIEW

FLOW

BASEFLOW

CROSS-SECTION A-A

SCALE: NTS

ANGLED ROCK SILL (PLACED AT 15°ANGLE)
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PLACED 3’ O.C.

DEAD STAKES SHALL BE

 

TO STAKES

SHALL BE SECURED 

2" POULTRY NETTING

BUNDLE

LIVE FASCINE

WATER LEVEL

A MINIMUM 2" OF SOIL

COVER CUT ENDS WITH

YARD (1.5" MAX DIAMETER)

SHALL BE USED PER SQUARE

MINIMUM OF 35 BRANCHES

TWINE OR WIRE BUNDLES 

6"-8" DIAMETER

(STAGGER THROUGHOUT BUNDLE)

6’-9’ LONG LIVE BRANCHES

FERTILIZE

SEED AND

LIVE STAKE

DEAD STAKES

3’-3.5’ LONG

LIVE BRANCHES

LIVE STAKES

ALUVIUM SOIL

FILL VOIDS WITH

BUNDLE

LIVE FASCINE

SECURED TO STAKES

2" POULTRY NETTING

      3’ O.C.
LIVE STAKE SPACING

      3’ O.C.
DEAD STAKE SPACING

4"

2"

2"

3’

1"

2"

RIFFLE

� BANKFULL WIDTH
 

DOWN TO 1.5’ X 1.5’

APPROXIMATELY 2’ X 2’

STRUCTURE CLASS STONE

 

STREAM DETAILS
(4 OF 5)

SCALE: NTS

BRUSH MATTRESS

SCALE: NTS

TURBULENT RIFFLE

TYPICAL STAKE

  BE PREPARED THE SAME DAY THEY ARE INSTALLED.

1.  LIVE BRANCHES, LIVE STAKES, LIVE CUTTINGS SHALL

 

NOTE: 

LEVEL

BASEFLOW

POOL

POOL

   PLACED 1/4 TO 1/3 DEPTH STONE.

2.  CLUSTERS MAY BE USED IN MID-RIFFLE

  TO CREATE TORTUOUS FLOW PATH.

1.  PLACE BOULDERS IN ALTERNATING LOCATIONS 

NOTES

MTCMTC TPF
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CHANNEL BED

PROPOSED BED ELEVATION

SET HEADER ROCK AT
FOOTER ROCK

ELEVATION

STREAM BED
BANKFULL

FOOTER ROCK

BANKFULL ELEVATION

NATIVE BACKFILL

MATERIAL

STONE BEDDING

TYPE 2 FILTER FABRIC

CHANNEL BED

HEADER ROCK

CHANNEL BED

MATERIAL

STONE BEDDING

6" BELOW BOTTOM OF FOOTER ROCK

TYPE 2 FILTER FABRIC TO EXTEND

FOOTER ROCK

EQUAL MAX POOL DEPTH

DEPTH OF SCOUR POOL TO

FILL BETWEEN BOULDERS

STRUCTURE STONE

1’ MIN.

ROCKS

BETWEEN

NO GAPS

(VARIES)

ELEVATION

BASE FLOW

AROUND STRUCTURE

TO PREVENT WATER FROM CUTTING

6"-8" BELOW BANKFULL ELEVATION

SILL ROCKS SHALL BE SET AT

SILLWING

(INSTALLED ON UPSTREAM SIDE)

TYPE 2 FILTER FABRIC

BANK AT LEAST 6’

TO BE BURIED IN

END OF SILLS
TOE OF BANK 

FOOTER ROCK

(SEE D-D)

NATIVE BACKFILLW
I
N

G
 

L
E

N
G

T
H

SCOUR POOL

ROCK WITH TOP SET 6" ABOVE KEYSTONE

BANK ANCHOR BOULDERS OF LARGEST CLASS III

LARGEST CLASS III ROCK

KEYSTONE BOULDERS OF

TRENCH FACES

AGAINST BANK AND DOWNSTREAM

BOULDER THEN PLACE KEYSTONE

TO CENTER AXIS OF KEYSTONE

WITH SLOPE CUT PERPENDICULAR TO

EXCAVATE 1’ INTO ADJACENT BANKS 

TOGETHER AS ONE UNIT

TO TIGHTLY LOCK THE STRUCTURE

AND ARCHED BETWEEN KEYSTONES

WITH EACH ADJACENT BOULDER

HAVE THREE CONTACT POINTS

TOPSTONE BOULDERS SHALL

KEY TRENCH

MIN.
W/5

TOE OF BANK

STONE TOE PROTECTION

TAILOUT BOULDERS 

FINAL GRADE

1’ DEEP BELOW PROPOSED

EXCAVATE KEY TRENCH

TOPSTONE (SPILLWAY)

CLASS III ROCK

KEYSTONE OF LARGEST 

SELECT BACKFILL

FOOTER ROCKS TIGHTLY LOCK THE STRUCTURE TOGETHER AS ONE UNIT

ETABLISHED AGAINST EACH ADJACENT ROCK TO

CONSTRUCTED WITH THREE POINTS OF CONTACT

FACE OF KEY TRENCH WITH ALL SUBSEQUENT ROCKS

FIRST ROCK PLACED TIGHT AGAINST DOWNSTREAM

H
E
I
G

H
T
 

1
2
"
-
1
8
"

T
Y

P
I
C

A
L
 

S
T

E
P

W

TAILOUT BOULDER FIELD

STEP TO STEP SPACING AS SHOWN ON PLAN

DOUBLE DROP GRADE CONTROL VANE/ ROCK GRADE CONTROL VANE

STREAM DETAILS
(5 OF 5)

MTC TPFMTC

SCALE: NTS

ROCK GRADE CONTROL VANE

MIDRANGE

FOOTER AND HEADER BOULDER DIMENSIONS

MINIMUM MAXIMUM

24" 30" 36"

   NATIVE FILL.

ALL VANE ARMS TO BE BACKFILLED WITH 2.

   BOULDERS.

HEADER, FOOTER, AND SILL ROCKS TO BE 1.

NOTES:

SECTION B-B

SECTION D-D

SECTION C-C (PROFILE VIEW)

POOL

SCOUR
FLOW

BASEFLOW

SECTION A-A (UPSTREAM VIEW)C
C

AA

B

B

DD FLOW
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PLAN VIEW

W
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7
:1

24°

ANGLE

WING

WING SLOPE 7:1

JAMES CANYON

SCALE: NTS

ROCK STEP POOL

PLAN VIEW

C

C

FLOW

RESIDUAL POOL

FLOW

PROFILE VIEW

1V

1H

KEYSTONE ROCKS SHALL NTO HAVE FOOTERS.

SO THAT THEY SHINGLE IN A DOWNSTREAM DIRECTION.

TOPSTONE AND FOOTER ROCKS SHALL BE PLACED

NOTE

R
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EXISTING GROUND

EXISTING GROUND

THALWEG (TYP.)

5’-10’5’-10’

1.7’

OVERBANK LIMITS
OVERBANK LIMITS

ROCKERY

30

12.5 12.5 2.52.5

1.5:1

10:1

1.5
:1

1.5
:1

28:1

BANKFULL STAGE

TYPICAL RIFFLE CROSS-SECTION 1

1.5:1

10:1

28:1

TYPICAL SECTIONS

JAMES CREEK STABILIZATION

SCALE 1" = 10’

CANYON DRIVE

Ò JAMES

MTCMTC TPF
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