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Table 1:  Quanties and Areas  of Impa ct  Tabl e

Phase Reach Staton 
Begin (f)

Staton 
End (f)

Length 
(f)

No. 
Pools

Avg Pool 
Volume 
Excavated 
(yd³)

Total Pool 
Volume 
Excavated 
(yd³)

Channel 
Regrading 
Excavated 
(yd³)

Channel 
Regrading 
Fill (yd³)

Volume of Fill 
Constructed Point 
Bars\Constructed 
Bank (yds³)

Net Channel Material Quanties 
(+ =Surplus, - = Defici t)

Volume of 
Sod 

Mats\Topsoil 
(yds³)

Area of Impact 
(Channel 

Regrading Fill ) 
(acres)

Area of Impact 
(Point Bars-

Constructed Bank) 
(acres)*

Area of 
Sod Mats 
(acres)*

Transplant 
Willows (# 
Willows)

Reach 1 38 1,500 1,462 13 26 339 4,344 339 4,344 700 0.103 0.434 121
Reach 2a 1,500 8,000 6,500 47 63 2,944 278 2,944 278 931 1.246 0.577 36
Reach 2b 8,000 12,000 4,000 30 63 1,879 0 1,879 0 1,046 0.313 0.648 9
Reach 3 12,000 13,973 1,973 14 57 797 0 1,834 1,787 -2,823 955 0.905 0.673 13
Reach 4A 13,973 19,490 5,517 29 65 1,894 0 2,341 -447 1,226 1.267 0.760 24
Reach 4B 19,490 25,104 5,614 46 43 1,985 1,873 2,384 1,474 1,247 1.289 0.773 0

25,066 179 9,837 6,495 11,672 2,826 6,106 0.905 4.217 3.866 203
* Sod Mats are placed on point bars, thus impact area for sod mat is redundant

1

2

3
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Poindexter Slough

Beaverhead River

Replace Existing 48" CMP Culvert with 2 - 5' Screw Gates
See Site Plan - Sheet 14

End Reach 1
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See Sheet 11 for Typical Detail
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Legend
nm nm nm Plant Willows

Vegetation Borrow Areas

Enhanced Pool / Glide

:

Hardened Crossing

Plan Sheet Boundaries

Property Boundary

Reach Break Line

Confluence Control (5/8" Rebar)
Channel Centerline 
Stationing (100' Interval)

Reach 1 Floodplain Excavation
Includes Willow Transplants
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Poindexter Slough

Poindexter Slough

Hardened 
Crossing
See Sheet 11 for Typical Detail
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PLAN VIEW
STATION 

43+00 - 90+00 

Channel Narrowing
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nm nm nm Plant Willows

Vegetation Borrow Areas

Enhanced Pool / Glide

:

Hardened Crossing

Plan Sheet Boundaries

Property Boundary

Reach Break Line

Confluence Control (5/8" Rebar)
Channel Centerline 
Stationing (100' Interval)

Reach 1 Floodplain Excavation
Includes Willow Transplants
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Sta: 12+396 - 13-973
Regrade Channel Bed Slope

See Design Profile Sheets 8-9
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Enhanced Pool / Glide

:

Hardened Crossing

Plan Sheet Boundaries

Property Boundary

Reach Break Line

Confluence Control (5/8" Rebar)
Channel Centerline 
Stationing (100' Interval)

Reach 1 Floodplain Excavation
Includes Willow Transplants
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Interstate 15

Dillon Canal

Carrigan Ln.

Fishing Access Site

Remove Existing Pin and Plank Structure 
and Replace with New Pin and Plank
Structure as per Separate DesignRemove Existing Dillon Canal Headgate

 and Construct New Diversion Structure
See Site Plan - Sheet 18 Interstate 15
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Sta: 12+396 - 13-973
Regrade Channel Bed Slope

See Design Profile Shees 8-9

End Reach 3
Begin Reach 4A

End Reach 4A

Begin Reach 4B
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#Typical Riffle Cross
Section - Reach 3

See Sheet 10

Typical Riffle Cross
Section - Reach 4A

See Sheet 11
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STATION 
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Channel Narrowing
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Vegetation Borrow Areas

Enhanced Pool / Glide

:

Hardened Crossing

Plan Sheet Boundaries
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Reach Break Line

Confluence Control (5/8" Rebar)
Channel Centerline 
Stationing (100' Interval)

Reach 1 Floodplain Excavation
Includes Willow Transplants
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Interstate 15

Interstate 15

Beaverhead River

End Reach 4A

Begin Reach 4B

Confluence with Beaverhead River
Extent of Project

Hardened 
Crossing
See Sheet 11  for Typical Detail
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#

Typical Riffle Cross
Section - Reach 4A

See Sheet 11

Typical Riffle Cross
Section - Reach 4B

See Sheet 11
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STATION 

188+00 - 251+04 
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Vegetation Borrow Areas

Enhanced Pool / Glide

:

Hardened Crossing

Plan Sheet Boundaries

Property Boundary

Reach Break Line

Confluence Control (5/8" Rebar)
Channel Centerline 
Stationing (100' Interval)

Reach 1 Floodplain Excavation
Includes Willow Transplants
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Design Channel Bed Profile (0+00- 125+00)
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view and typical cross sections for
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Install Hardened Crossing

See Detail 3 / Sheet 11
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Install Hardened Crossing

See Detail 3 / Sheet 11
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Remove Pin and Plank Structure and Install

New 29' Wide Pin and Plank Structure with

Invert EL: 5150.87'. Design By Others.

Sta: 139+73
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See Plan View for Pool Placement

.10%

Design Slope
= .0017 ft/ft

5+00 226+00 227+00 228+00 229+00 230+00 231+00 233+00 234+00 235+00 236+00 237+00 238+00 239+00232+00 240+00 241+00 243+00 244+00 245+00 246+00 247+00 248+00 249+00242+00 250+00 251+00

.64%0%

.22%

Design Slope = .0017 ft/ft

Design Channel Bed Profile (125+00- 251+04)
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31.00

3.00

SOD MAT RELOCATED TO

CONSTRUCT NEW STREAM BANK

ADJUST GRAVEL BED ELEVATION

ACCORDING TO PROFILE

EXISTING CHANNEL BED

INSTALL COBBLE

BASE FOR SOD MATS

1

1

EXISTING VEGETATION

EXISTING VEGETATION
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5175

REMOVE BERM AND HAUL

MATERIAL OFFSITE

2.40

EXISTING VEGETATION

EXISTING VEGETATION

PLACE SALVAGED TOPSOIL AND

RESEED WETLAND SEED MIX

WILLOWS TRANSPLANTED

FROM ONSITE WETLANDS

ADJACENT TO CHANNEL

EXISTING CHANNEL BED

EXCAVATED CHANNEL BED TO DESIGN

GRADE - SEE PROFILE SHEET 8

4' WIDE SOD MATS RELOCATED TO

CONSTRUCT NEW STREAM BANK
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REACH 3 - TYPICAL DESIGN RIFFLE CROSS SECTION
SCALE - 1":5'

FLUSHING FLOW (Q = 200 CFS)
BASE FLOW (Q = 50 CFS)
WINTER FLOW (Q = 20 CFS)

WATER SURFACE ELEVATIONS WITH GIVEN
DISCHARGE AT POINDEXTER HEADGATE
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28.00

3.20 1

1

SOD MAT RELOCATED TO

CONSTRUCT NEW STREAM BANK

EXISTING CHANNEL BED

INSTALL COBBLE

BASE FOR SOD MATS

EXISTING VEGETATION

MAINTAIN EXISTING

GRAVEL BED ELEVATION
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27.00
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EXISTING VEGETATION

SOD MAT RELOCATED TO

CONSTRUCT NEW STREAM BANK

EXISTING CHANNEL BED

INSTALL BASE FOR SOD MATS USING

MATERIAL EXCAVATED FROM STREAMBED
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5135

6' MIN.

Maintain Backwater Habitat.  Where Excess

Gravel/Sediment is Available, Place in

Overbank Area as Directed By Engineer.

VARIES
EXTEND HARDENED SURFACE TO

BANKFULL ELEVATION

Excavate Existing Material and Install 3"
Thick Layer of 1"-2" Smooth Rock
Material
24' width

Install 15" Thick Layer of 4"-6" Smooth
Rock Material
24' width

Maximum 1:5 Slope

18"
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Install ProPex 4553 Geotextile Filter
Fabric or Approved Equal
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REACH 4A - TYPICAL DESIGN RIFFLE CROSS SECTION
SCALE - 1":5'
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REACH 4B - TYPICAL DESIGN RIFFLE CROSS SECTION
SCALE - 1":5'

FLUSHING FLOW (Q = 200 CFS)
BASE FLOW (Q = 50 CFS)
WINTER FLOW (Q = 20 CFS)

WATER SURFACE ELEVATIONS WITH GIVEN
DISCHARGE AT POINDEXTER HEADGATE
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POOL LENGTH VARIES

TOP OF BANK

1
12

1
12

M
AX POOL DEPTH AT

1/3 LENGTH OF POOL

EXISTING BANK

VEGETATED SOD MATS

-5
-4
-3
-2
-1
0
2
3
4

DEPTH (FT.)

VARIES (SEE TABLE)

VARIES (SEE TABLE)

EXCAVATE POOL

POINT BAR CREATED FROM

EXCAVATED POOL GRAVELS

 1
 1

0 10 20 30 40 50

EXISTING SILT TO REMAIN

OR REMOVED AND PLACED

IN SOD BORROW AREA

POINT BAR SLOPE = 15%-25%

EXISTING VEGETATION

SOD MAT RELOCATED TO

CONSTRUCT NEW STREAM BANK

EXISTING CHANNEL BED

2
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POINDEXTER SLOUGH POOL/GLIDE  DETAIL - PLAN VIEW
HORIZONTAL SCALE - 1":10'
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POINDEXTER SLOUGH POOL / GLIDE DETAIL - CROSS SECTION VIEW
HORIZONTAL SCALE - 1":5'
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POOL/GLIDE
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MAY VARY ± 10%
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OVERWIDE CHANNEL

SOD MAT

BORROW

SOURCE

BORROW

SOURCE

FLOW

FLOW

NARROWED

CHANNEL

POOL

POOL

POOL

PLAN VIEW 1:  TYPICAL EXISTING CONDITIONS

PLAN VIEW 2:  TYPICAL RESTORATION CONCEPTS

NEW BANK

SOD MAT BORROW

SOURCE AND SEDIMENT

DISPOSAL AREA

 BORROW

SOURCE AND SEDIMENT

DISPOSAL AREA
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TYPICAL CHANNEL NARROWING METHOD (REACHES 2,3,4) - PLAN VIEW
NOT TO SCALE



5190

CP #2  - Rebar
EL: 5,192.63'

5190

5192

CLV. INV. 82.80'x

x

Remove Existing 48" Culvert and Headgate Structure
and Install 2 - 5' W x 5' H  Slide Gates
See Sheet 15 for Details

Existing Top of Bank

1
15

2:1 Slope

1.
5:

1

15.00

Place and Compact Excavated
Material.  Engineer shall
determine suitability of soil.

Construct Temporary Coffer Dam
Using Excavated Channel Gravel.
Dewater to Poindexter Slough

2
15

1
15

2
15

Construction Limit for Headgate
Station 0+60
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51.57'

140+00

LEGEND

Existing Spot Elevation

Poindexter Channel Station

Proposed Riprap

5151

5150

5150
5151

Existing Minor Contour (1')
Existing Major Contour (5')

Proposed Major Contour (5')
Proposed Minor Contour (1')

x (51.57') Proposed Spot Elevation



Debris Rack

Handrail See Details - Sheet 17

Invert El: 83.82'

2.00

El: 83.79'

15'

2.2' ft. Riprap

Existing Ground

Beaverhead River Channel

El: 91.82'

2.2' ft. Riprap

Place 6" Layer of 2" Minus
Crushed Angular Rock

Base Course

13'

Install Rirap 3.5'
Below Existing Grade

Install Propex 801
Nonwoven Geotextile Filter Fabric

Construct Temporary Coffer Dam with
Excavated Channel Gravels.  Set

Elevation to Minimum 1' Above Water
Surface.  Restore Channel Bed to

Exsiting Conditions Upon Completion

Existing Ground

Install Riprap 3.5'
Below Existing Grade

2.20

Excavate Existing Rip Rap
and Reuse if Applicable

1
2

Beaverhead River Channel

Invert El: 79.86'

Construct Temporary Coffer Dam with
Excavated Channel Gravels.  Set

Elevation to Minimum 1' Above Water
Surface.  Restore Channel Bed to

Exsiting Conditions Upon Completion

1
1

Top Of Rock: 91.00'

1
15

HEADGATE CROSS SECTION - POINDEXTER SLOUGH AT BEAVERHEAD RIVER
 SCALE - 1"=5'
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8
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10"

Handrail

8
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0
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0
"

Debris Rack

See Sheet 17 for Details

3' Walkway

5'-0"
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8"5'-9 1/4"8"

(2) 5' Waterman AR Series Slide Gates

Model QAP - 10f
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#5 @ 12" O.C.

3
"

3
"

Provide Blockout for Headgate Seating Per

Headgate Manufacturer's Specifications

Grout Headgate Base with Non-Shrink Grout

C

C

Install Deck and Handrail

See Sheet 17 for Details
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HEADGATE PLAN VIEW
SCALE - 3/16"=1'
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13'-61
2"

4"

6'-91
4"

13'-21
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1
0
1
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2
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8
"

2"x2"x1/4" (2" Long) Angle Iron

Continuous Weld to Deck Frame

Fasten to Concrete with 3/8" Expansion

Anchor (Typ.)

1 1/2"x1 1/2" x 3/16"

Angle Iron Handrail (Typ.)

Note:

Rough Sawn 2x12 Fir Decking not shown

1 1/2" x 1 1/2' x 3/16" Angle Iron

Welded to Bottom Frame Member

Attached Decking to Angle Iron with

1/4" Galvanized Bolts (2 per board

at each cross member)

2"x2"x14" Angle Iron

Deck Frame

1
'-
6
1

4
"

B

2
'-
1
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B
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A

Rough Sawn 2x12 Decking

Treated with Deck Sealer

53
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"

1
'-
4
"

2
"

Fasten to Concrete with 3/8"

Expansion Anchor (Typ.)

2 1/2" x 2 1/2" x 1.4" S.S. Angle Iron

2" x 3/8" S.S. Flat Bar

4" x 1/4" S.S. Flat Bar

63
8" O.C.

12'-101
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5
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3

8
"

2 1/2" x 2 1/2" x 14

S.S. Angle

8"

A

A

B

B

Weld 3" x 1/4" S.S. Plate

2"

Weld 2" x 1/4" S.S. Flat Bar

See Section B-B for Detail
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1 2
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'-
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1 1
6

"

22°

2" x 3/8" S.S. Flat Bar

Continuous Weld to

Frame Members

2" x 1/4" S.S. Flat Bar

Continuous Weld to Frame Members

1/2" x S.S. Bar

Continuous Weld to Frame Members

5
'-9

3 8
"

1
'-
1
0

7 1
6

"

1
'-
1
0

1 2
"

1
'-
1
0

1 1
6

"

2" x 1/4" S.S. Flat Bar

Continuous Weld to Frame Members

6
"

2" x 1/4" S.S. Flat Bar

Continuous Weld to Frame Members

3
"

(T
yp

.)

Continuous Weld

End Bars to be Angled to be

Flush with Top of Plate
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Headgate Floor
EL: 52.15'

Remove Existing Diverstion Structure
(2 - 5' Screw Gates) and Reshape Channel in Accordance with
Canal Design (Canal Design Provided Separately)

51.66'

50.10'

51.48'

52.15'

56.81'

57.36'

58.45'

51.57'

51.36'

51.35'

Install Diversion Structure with
2 - 6'W x 4'H Screw Gates
Set Floor El = 50.55'
See Sheets 19 and 20

139+00

140+00

Narrowed Channel
Using Transplanted Sod Mats
See Sheet 10

Note:

Headgate Design is based on regrading of Dillon
Canal to lower the upstream end of the canal 1.6'.
The resultant  canal slope is .0014 ft/ft.  Confluence
is not responsible for regrading or performance of
canal downstream of headgate.Proposed Top of Bank

Construct Pool at Diversion

Install Riprap for Protection Upstream
and Downstream of Structure

5192

5152

5158

51
51

51
51

5157

5155

51
52

1
19

1
19

16'

Construct Temporary Cofferdam with River
Cobble During Construction of Headgate.

Temporarily Divert Water through Side
Channel Upstream of Site
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5155

5151
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51.57'

140+00

LEGEND

Existing Spot Elevation

Poindexter Channel Station

Proposed Riprap

Proposed Sod Mats
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5151
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5150
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Existing Minor Contour (1')
Existing Major Contour (5')

Proposed Major Contour (5')
Proposed Minor Contour (1')

x (51.57') Proposed Spot Elevation

Note:  Quantities are provided as an
estimate.  Contractor is responsible for
determining material quantities required to
complete project.



Handrail See Details - Sheet 17

Invert El: 50.55'

2.00

El: 50.53'

15'

2' ft. Riprap

Existing Ground

Existing Poindexter Slough Channel

El: 57.55'

Place 6" Layer of 2" Minus
Crushed Angular Rock

Base Course

8' Width Filter Fabric
Install Propex 801 or Equivalent
Nonwoven Geotextile Filter Fabric

Construct Temporary Coffer Dam with
Excavated Channel Gravels.  Set Elevation

to Minimum 1' Above Water Surface.
Restore Channel Bed to Design Channel

Bed Grade Upon Completion

Proposed Channel
Grade =.14%

3' Pool Depth

Proposed Poindexter Slough Channel

2' RipRap
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8
"

1
0
"

Handrail

7
'-
0
"

2
'-
0
"

3' Walkway

6'-0"

4
'-
0
"

A A

B

B

1'-8"

33'-6 1/2"

9
'-
1
0
"

10'-0"8"6'-91
4"10'-0"

3
'

1
0
"

6
'

7
'-1

1
"

22'-8 1/8"

6'-0"

8"6'-91
4"8"

(2) 6' x 4' Waterman AR Series Slide Gates

Model QAP - 10f

4
'-
0
"

2
'-
8
1

4
"

10"

1
0
"

#5 @ 12" O.C.

3
"

3
"

Provide Blockout for Headgate Seating Per

Headgate Manufacturer's Specifications

Grout Headgate Base with Non-Shrink Grout

C

C

Install Deck and Handrail

See Sheet 21 for Details
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"

3'-10"
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#5 @ 12" O.C.

#5 @ 12" O.C.
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#5 @ 12" O.C.
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#5 @ 12" O.C.
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#5 @ 12" O.C.

1'-0"
#5

3
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SCALE - 3/16"=1'

D
R

A
W

N
B

Y
:

T
.T

.

D
E

S
IG

N
E

D
B

Y
:

T
.T

.,
J.

L
.,

M
.S

.

R
E

V
.

D
A

T
E

D
E

S
C

R
IP

T
IO

N
B

Y
A

P
P

'D

C
C

I
JO

B
N

O
.B

C
D

.0
03

STRUCTURE

DETAILS -

DILLON CANAL

HEADGATE

SHEET:20

P
O

IN
D

E
X

T
E

R
S

L
O

U
G

H

F
IS

H
H

A
B

IT
A

T
IM

P
R

O
V

E
M

E
N

T
P

R
O

J
E

C
T

B
E

A
V

E
R

H
E

A
D

C
O

U
N

T
Y

,
M

O
N

T
A

N
A

F
IL

E
N

A
M

E
:

H
:\

B
C

D
.0

0
3
\D

E
S

IG
N

\D
R

A
W

IN
G

S
\

P
O

IN
D

E
X

T
E

R
F

IN
A

L
D

E
S

IG
N

.D
W

G

SECTION A-A

C
H

E
C

K
E

D
B

Y
:

M
.S

.,
J.

L
.

SCALE - 3/16"=1'

SECTION B-B
SCALE - 3/16"=1'

SECTION C-C
SCALE - 3/16"=1'

SECTION D-D
SCALE - 3/8"=1'

D
A

T
E

:
05

/2
4/

13



2
'-
1
0
1

4
"

2
'-
8
"

2"x2"x1/4" (2" Long) Angle Iron

Continuous Weld to Deck Frame

Fasten to Concrete with 3/8" Expansion

Anchor (Typ.)

1 1/2"x1 1/2" x 3/16"

Angle Iron Handrail (Typ.)

1 1/2" x 1 1/2' x 3/16" Angle Iron

Welded to Bottom Frame Member

Attached Decking to Angle Iron with

1/4" Galvanized Bolts (2 per board

at each cross member)

1
'-
6
1

4
"

B

2
'-
1
0
1

4
"

3'-4"

B

Rough Sawn 2x12 Decking

Treated with Deck Sealer

3
'-
1
"

3'-15
16"

7'-91
4"

15'-21
2"

15'-61
2"

6'-21
8"

12'-311
16"

A

Note:

Rough Sawn 2x12 Fir

Decking not shown

2"x2"x1/4" Angle Iron

Deck Frame

A

5'-111
16"

10'-33
8"

PLAN VIEW
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Rattlesnake Creek

Poindexter Slough

Interstate 15
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State Lands denoted with grey shading

Legend
Equipment Staging Areas

Equipment Access Routes

Notes
1.

2.

3.

4.

5.

Work within the channel shall be performed during early spring or late fall 
when Beaverhead discharges are at a minimum.  

Where possible, channel work performed by heavy excavation equipment 
shall be conducted  from on top of the bank outside of the channel.

Stream crossings shall be held to a minimum.  Where possible, hardened crossings 
shall be used for crossing streams with  heavy equipment.

Staging areas shall be located as shown on the SWPPP.  All lubricants and fuels shall  
be stored in appropriate containers in the designated staging areas, away from the 
stream channel.

Contractor shall verify equipment access routes with landowner prior to construction.  
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Poindexter Slough Project Reach



Upper Headgate: 
Before:        During: 

          
 
After: 

 
 
 



Channel Work (Reach 3) 
Before:        During: 

    
 
After: 

 
 



 
 
Before:        After:  

    
 
 
 
 
 
 
 
 
 
 
 
 
 



Reach 4 Current Conditions: 
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