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DETAIL A
SCALE 1 / 10

(Ladder and Retractable Safety Line Tower not shown)
(Shaft Deck Lids not shown)

SECTION C-C
SCALE 1 / 10

VALVE AND  ACTUATOR ASSEMBLY
SCALE 1/30
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DESIGNED

 Matt Bryner
DRAWN

 Thomas Hook
CHECKED

 Josua Dunham PE
TECH. APPR.

 Mark Wernke PE
APPROVED

GRAND JUNCTION, COLORADO

270-417-256

GATE HOUSE, SHAFT &
GATE CHAMBER

LAYOUT

A

CC

Existing 6" steel pipe vent with
flange coupler, connect new 
6" PVC pipe flange with gasket
at this location.

Provide wet area  GFI outlet on chamber wall fed from its own 20Amp 
breaker. Locate as directed by CM

See drawing 270-417-263 for shaft guide & pipe
hanger assembly. Three 5/8 x 8" long epoxy 
anchors, see drawing 270-417-279 item 17, 
at each bracket.

See Chamber Landing Assembly
drawing 270-417-263

Existing gate chamber
 cut away

Existing access shaft 
cut away

Existing 24" union to remain

Existing 24" 150# flange
connection to remain.

NOTES

1.  Disassemble and remove existing 24" gates and operating equipment including all 
components in the access shaft and on top of the dam.  This shall include all brackets
attached to the vertical shaft walls.

2.  Disassemble and remove all existing gate chamber platform components and support 
brackets.

3.  Disassemble and remove all existing 6" ventilation pipe and support components. 
4.  Disassemble and remove all existing ladders and support components.
5.  Disasssemble and remove any other items that are not specifically mentioned but which

are not longer in use.
6.  All embedded anchors shall be cut flush to chamber/shaft walls.
7.  All the components above can be assumed to be coated with lead based paint and

removal efforts must account for this unless the contractor at his own expense provides
testing to show the components are not covered with lead based paint.

8. After demolition is complete all remaining steel/iron components shall be inspected for
corrosion and/or other damage that may need to be addressed.  Contractor must provide
owner with a written assessment and photos of damage, or lack there of, on interior and
exterior surfaces of remaining components.

9.  All remaining metallic components must have lead based paint removed in accordance
with specifications, surfaces shall then be prepared and re-coated in accordance with 
specifications 09 96 20.

1

3

4

5

6

PARTS LIST
ITEM QTY DESCRIPTION DRAWING NUMBER/REFERENCE

1 1 Critter cover screen Wal-rich 2202056
2 70' 1" Schedule 80 PVC conduit and conductors NA
3 1 wet area  GFI outlet NA
4 65' schedule 40 PVC 4" forced air vent pipe NA
5 50' schedule 40, 6" PVC vent pipe to top of shaft NA
6 1 8' fiberglass ladder McMaster Carr 7742T51
7 1 Self retracting lifeline with rescue winch, 50' 310lb Wt. Grainger 61DG05
8 2 Self retracting lifeline, 50' 310lb Wt. Grainger 1XEU1/65FT
9 1 Wind driven turbine 6" vent Grainger 2C528
10 20' 6" vent duct and fittings NA
11 1 4" Inline duct fan Grainger 6TWU6
12 8' 4" vent duct and fittings NA
13 1 Shrink to fit grommet McMaster Carr 5277T11
14 1 Shrink to fit grommet McMaster Carr 5277T13
15 1 Roof pipe gasket McMaster Carr 7503T3

Valve Actuator Assembly
see drawing 270-417-272

See drawing 270-417-259
Ladder and Retractable Safety line tower
attaches to top of vertical shaft with four
5/8" x 8" long self tapping screws

8
7

9

10

Top of bracket
EL 5460.1

Top of bracket
EL 5476.1

Top of bracket
EL 5492.1

See Ladder & Attach Details
Drawing 270-417-260

See Valve Assembly Components
drawing 270-417-261.

See Guard Railings
drawing 270-417-267

(Behind Guard Rail)
See Chain Cover & Drive Assembly

drawing 270-417-269

See Gate Equipment Building Elevations
drawing 270-417-255

Actuator Attach Support Weldment
(part of Valve Actuator Assembly)

Epoxy anchor bolts
270-417-270 item 19
4" minimum embedment
use Hilti HIT-HY-200 in
accordance with manufacture's
reccomendations.

13
14

ctuator drive shafts

Valve Assembly Components
See drawing 270-417-261.

Sprocket Covers and Drive Assembly
see drawing 270-417-269

Valve Actuator Assembly
see drawing 270-417-272

Actuator Drive Shafts
see drawing 270-417-280

15

Manual Actuator Drive Shafts
See drawing 270-417-281

Manual actuators

2

2

4

6" PVC vent pipe ends
under Shaft Deck
Assembly, capped with
critter cover screen.

Shaft Deck Assembly
See drawing 
270-417-258

11

12

10
6" vent duct

connects here
goes to wind 
driven turbine

on roof
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SECTION A-A
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DESIGNED

 Matt Bryner
DRAWN
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 Josua Dunham PE
TECH. APPR.

 Mark Wernke PE
APPROVED

GRAND JUNCTION, COLORADO

270-417-254

CONCRETE SLAB

Provide 1/2" minimum 1" maximum gap
using closed cell foam expansion joint 
material "Fastflex" (see specification 03 30 00)
between existing shaft and new slab for full
depth of slab.   

12'-3"

1'-5 1/2"

3'-6"

9'-9"

3"

3"

4"1 1/2"
1 1/2"

10" min
3"

1'-0" Typical
Top of slab flush with existing
concrete vertical shaft

#4 bars at 12" max cc EWEF

#4 bar hoops around 
circular opening top
 and bottom of slab

two #4 bars through narrow
section see Section A-A

Hoops around opening Bars continuous for length of slab

Hoops around opening

  Notes

1. Place concrete on existing surface, excavate as necessary to 
ensure 10" minimum thickness. Excavated material shall be spread 
around work area. Do not use excavated material as fill.

2. If fill is needed thicken concrete as necessary, see detail.

3. Concrete shall be in accordance with specifications.

Align pad to be parallel to guard rail.

Edge facing reservoir.

10 1/2"

2'-1"

If excavation is necessary, compact
native base after excavation.

If existing grade would require fill,
thicken concrete, do not import fill.
Lower bottom rebar mat, if necessary,
 so bottom mat is 3" above ground surface.

3"
10" min2" typcial

VIEW OF EXISTING VERTICAL SHAFT
(All metal components to be removed)

RESERVOIR
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NORTH ELEVATION
(metal siding not shown)

SCALE 1/20

EAST ELEVATION
(metal siding not shown)

SCALE 1/20
WALL SECTION

SCALE 1 / 4

ROOF PLAN VIEW

ELECTRICAL LAYOUT
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 Mark Wernke PE
APPROVED

GRAND JUNCTION, COLORADO

270-417-255

GATE EQUIPMENT
BUILDING ELEVATIONS

S
S
S
S

NOTES:

1.  Colors for siding, roofing, trim, and doors shall be submitted
for approval prior to material purchases.

2.  Window shall be vinyl frame slider with screen.

2x6 @ 16" CC 

3'-0"

1'-0"

7'-2"

approx 3'-6"

1'-4"

1'-8"

10"

2x8 @ 16"cc attached
with hurricane anchors
cover with 15/32" min 

thickness osb sheathing 
cover with metal roofing.

Metal fascia in accent color 

Ventillated metal soffit.

Ventillated metal soffit.

Treated plate sill
attached with 5/8" diameter
anchor bolts at 4' maximum
spacing.  Anchor bolts shall 
be within 12" of all corners
and on both sides of door

opening. Anchor bolts shall
be embeded 6" minimum in 

foundation or may be epoxied
in accordance with 

manufactures recomendations.

OSB sheathing 
15/32" min thickness.

Metal siding

Block out in slab, extend
siding into block out, install

foam closure strip at this
 location.

3'-6"

42in metal door
with commercial 
dead bolt lock and 
handle.

Top of slab.

Window trim in accent color
Door trim in
accent color.

Block out for 
siding see detail.

9'-6"
to outside sheathing surface

12'-0"
To outside sheathing surface 10'-0"

11'-7"

5/8 gypsum board on
walls and ceiling

Removable roof section

8"

5'-0"

6'-0"

Removable roof section.
The section shall be 
removable by unfastening 
section of metal roof.
Contractor will submit 
details per specification
06 10 00.

Lights see 
specifications

Exterior meter base
 and distribution
panel

SCADA panel, provide
power for gate actuators
and separate 120V circuit
for SCADA components.

Wall outlets

Wall outlet

See drawings 270-417-263 &
270-417-256 for lights in 

access shaft and outlet on 
dedicated circuit in gate 

chamber.

Entry light

Ventillation fan

Entry light

Motorized gate actuators

Approximate location
of meter base and 
distribution panel.

Approximate
 location of 
vent outlet.

1/4" gap fill with caulk

SHEET 6 OF 33

jjord
Text Box
Removable roof section replaced with Dura-Hatch 72" x 96" roof hatch and cricket with flashing ridge at 3" up on the roof hatch panel base.

jjord
Line



SHAFT DECK ASSY
EXPLODED

OUTER FRAME
SCALE .1

DETAIL  A
SCALE 1 / 5

DETAIL  B
SCALE 1 / 5

VIEW D-D
(Rotated to 
horizontal)

DETAIL  C
SCALE 1 / 5

(Diamond plate and 
vent connection

removed for clarity)VIEW D-D
(Rotated to horizontal)

LARGE DECK COVER
SCALE .1

SMALL DECK COVER
SCALE .1

TOP VIEW ASSEMBLED SHAFT DECK
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 Matt Bryner
DESIGNED

 Matt Bryner
DRAWN

 Thomas Hook
CHECKED

 Joshua Dunham PE
TECH. APPR.

 Mark Wernke PE
APPROVED

GRAND JUNCTION, COLORADO

270-417-257

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

NOTES:

1. Weld in accordance with AWS D1.4.
2. Minimum size of welds is 1/8".
3. Remove all sharp edges and round corners.
4. Galvanize in accordance with specifications 09 96 20.
5. All materials shall be steel, A36 or A572 any grade.

SHAFT DECK FRAME
WELDMENTS

1 3/4"2x 

1 1/2"3x 7"
107°

1/4"4x 

1'-9 1/16"

3/16 thick 
diamond plate

Hole and collar
 for 6" vent

163°

4"
1/4"

2 x 2 x 1/4 angle

6 7/16"

4 5/8"
4 5/8"

1'-11 5/8"

2"

2 x 2 x 1/4
angle

2 5/8"
7/16"

3"

2 3/4"

2"

Frame perimeter is 4 x 5.4 steel channel

3/4-3

4'-6"

3'-5 1/2"

3'-5 11/16"

2'-9 7/16"

1'-0"

17°

1'-7"

Outer frame

Large deck cover

Small deck cover

2"
3'-6"

3/4-3

3/4-3

3'-3 1/2"

7 11/16"

1'-9"

2 X 2 X 1/4 
angle

4 x 5.4 Channel

1 9/16"
2 5/8"

7/16"

1" x 1/4 flatbar

2"

1'-5 7/16"

2'-8 9/16"

4 3/8"

2 x 2 x 1/4 angle

1 3/8"

3/4-3

3/4-3

3/16 Thick diamond plate deck

3/16 thick 
diamond 
plate deck

2'-8 9/16"

2'-6 7/8"

(1/4")

1/4"

2 1/2" typical

2 1/2" typical

1/2" typical

2 1/2"

2 1/2" 45°

2"
2"

2"

2"

1 15/16"
8 1/16"

15/16"

3"

2"

1/4"

1/4"

1 3/8"

2"

1 5/8"

3/4"
3/4"

Chamfer thru both
top and bottom this

corner only.
2"

6"

1 1/2"
1/2"

3/4"

Used in Shaft Deck Assembly
see drawing 270-417-258
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SHAFT DECK ASSEMBLY

BACK FLAP LID
SCALE 1/4

BACK FLAP LID
FLAT PATTERN

DECK HATCH LID
SCALE 1/4
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8

A A

B B

C C

D D

PARTS LIST

STOCK NUMBERDESCRIPTIONQTYITEM

270-417-257Shaft Deck Weldments11
See DetailDeck Hatch Lid12
McMaster Carr 90576A115Nut, 6MM, Nylock23
McMaster Carr 9416K376Gas Spring 18.62" length 8.27" stroke 100lb force14
McMaster Carr 6058K811Ball Joint Linkage, 6MM25
270-417-279 Item 2Bolt assembly #10 x 3/4" long426
McMaster Carr 1658A217Piano Hinge SS 4" width 0.09"thickness17
McMastr Carr 1134A14STEP AP20328
270-417-279 Item 1Bolt assembly #6 x 5/8" long 69
McMaster Carr 1658A2Piano Hinge SS 3" width 0.09" thickness110
See DetailBack flap lid111
McMaster Carr 116655A32Pull handle, 6" SS 5/16-18, 1-1/2" tall212
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 Matt Bryner
DESIGNED

 Matt Bryner
DRAWN

 Thomas Hook
CHECKED

 Josua Dunham PE
TECH. APPR.

 Mark Wernke PE
APPROVED

GRAND JUNCTION, COLORADO

270-417-258

SHAFT DECK ASSEMBLY

1

10 6

7

6

2

4

3

11

8

5

9

3/32"

5/8"

2'-1 3/16"

.47 Bend 

.58 Bend 

11/16"

3 1/2" 8 1/4"

7/8"

1 3/16"
1 3/4"

8 9/16" 8"

11/16"10X 

3 9/16" (3 9/16")2"9X 

3"

1/4"10x 

3/16"6x 

.06

2'- 9/16"

1'-10 1/4"

3/4"

3/4"

1'-3 3/4"

7/16"

3/16" DIAMOND PLATE
1-1/4" X 3/16" Thick
angles10"

.75-2.0 typical

1" x 1"
chamfer

1 1/8"

1'-9 3/4"

12

1 1/8"

2"10X 
11/16"

NOTES:

1. Weld in accordance with AWS D1.4.
2. Minimum size of welds is 1/8".
3. Remove all sharp edges and round corners.
4. Galvanize in accordance with specifications 09 96 20.
5. All materials shall be steel, A36 or A572 any grade.

6"

2 3/4"

11/32"

4"

6"

11/32"

1/4"11X 

1/4"

12
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LADDER & RETRACTABLE
SAFETY LINE ASSEMBLY

ISO VIEW

SECTION D-D
(Pipes, bars & ladder not shown)

SECTION A-A
(Rotated to horizontal)

SCALE 1/8
SECTION B-B

(Rotated to horizontal)
SCALE 1/8

SECTION E-E
SCALE 1/10

SECTION D-D
SCALE 1/10

SECTION C-C
SCALE 1/4
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 Matt Bryner
DESIGNED

 Matt Bryner
DRAWN

 Thomas Hook
CHECKED

 Josua Dunham PE
TECH. APPR.

 Mark Wernke PE
APPROVED

GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTION

270-417-259

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

LADDER & RETRACTABLE
SAFETY LINE TOWER

A

A
B

B

E E

D D

C
C

2'-5 5/8"

1 1/2"

5 9/16"6"6"

1'-7 1/8"
1 1/4"3"

3/8"

1/2"

5'-3 3/4"

2'-5 1/4"

1'-2 1/4"

6"6"

1 1/4"1.06

8 7/8"

3'-2 9/16"

1'-5 9/16"
5'-3"

(28.38)

1/2"

2'-5 1/2"

1" Bar

typical

typical1/2typical

8'-10"

typical

2" schedule 40 pipe

1 1/2"

3/16
3/16typical

6"

3/4"
1"

1 3/4"

2 3/4"

1"
1 1/4"

1'-8"

3/4"

5"

2'-6"

5/8"

Install tower using Tapcon screw
Drawing 270-417-279 item 18

NOTES:

1. Weld in accordance with AWS D1.4.
2. Minimum size of welds is 1/8".
3. Remove all sharp edges and round corners.
4. Remove all weld spatter and grind as needed to provide smooth

  surface for surface finishing.
5. Galvanize in accordance with specifications 09 96 20.
6. All materials shall be steel, A36 or A572 any grade, 1018 round

  bar to ASTM a108.
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BOTTOM LANDING LADDER
SCALE 1 / 10

INTERMEDIATE SECTION LADDER
QUANTITY 3
SCALE 1/10

ATTACH/CONNECTOR BRACKET
SCALE 1/4

 ATTACH/CONNECTOR BRACKET
FLAT PATTERN

ATTACH BRACKET
SCALE 1/4

ATTACH BRACKET
FLAT PATTERN

TOP DECK LADDER
SCALE 1/10

SECTION A-A

BUSHING, LADDER CONNECTION
SCALE 1/2

DETAIL  B
SCALE 1/2
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DRAWN

 Thomas Hook
CHECKED
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TECH. APPR.

 Mark Wernke PE
APPROVED

GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTION

270-417-260

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

LADDER AND ATTACH
DETAILS

A

A

B

10 7/16"

6"

6 3/4"

Bend 

1/4"

1 1/4"

1 3/8" 3/4"

8 11/16"

R1"11/16"

Four pieces bent this way
Four pieces bent opposite direction

110°

1/4 typical

typical

typical

1/4 typical

1"

11/16"

5 1/2"

1'-0"10X 

1"

(2 1/2")

(1/2")

1'-6"

5'-1"

10'-11"

9/16"

2"

7'-8"

1'-2 1/2"

1'-0"6X 

10 7/16"

3"
6 3/4"

R1"

110°

Three pieces bent this way
Three pieces bent opposite direction

8 11/16"

3/4"
Bend 

11'-2 1/2"

1'-6"
1'-6"

1"11/16"

5/8"

9'- 3/4"

7'-11 1/2"

5 1/2"

1'-0"7X 

9'-5"

2 3/4"





1/4 typical

Bottom Landing Ladder

Top Deck Ladder

(3) Intermediate 
Section Ladders

NOTES:

1.  Weld in accordance with AWS D1.4.
2. Minimum size of welds is 1/8".
3.  Remove all sharp edges and round corners.
4.  Remove all weld spatter and grind as needed to provide smooth

surface for surface finishing.
5.  Galvanize in accordance with specifications 09 96 20.
6.  All materials shall be steel, A36 or A572 any grade, 1018 round

bar to ASTM a108, tubing shall be seamless 4130 to AMS-T6736 or
 low carbon steel to ASTM A513.

Attach/Connector Bracket

Attach Bracket

5/8"

.049-.058 Wall thickness

1.04.01

Bushing, ladder connection

Bolt assembly drawing 
270-417-279 item 8

Install ladder section using 5/8" epoxy
anchors Drawing 270-417-279 item 17

installed with Hilti HIT-HY-200 in
accordance with manufactures instructions.

6" minimum embedmentAttach ladder to ladder tower
with fastener assembly Drawing
270-417-279 item 8 (without
busing).

Attach ladder to
landing with fastener
assembly Drawing
270-417-279
item 8.
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VALVE ASSEMBLY
EMERGENCY AND REGULATING GATES

TOP VIEW
SCALE 1/16

SPOOL 24"
SCALE 1/12

EXTENSION FLANGE
SCALE 1/12

 FLANGE SUPPORT
SCALE 1/12

DETAIL  A
SCALE 1 / 6

SECTION B-B
SCALE 1 / 6

VIEW C-C
SCALE 1/12

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

PARTS LIST

STOCK NUMBERDESCRIPTIONQTYITEM

See detailFlange Support 11
See specifications 35 22 16Triple Offset Butterfly Valve, 24" with manual side actuator22
See DetailExtension Flange23
See Specifications 35 22 16Bolted sleeve coupling 24"14
See Detail24" Spool15
270-417-279 item 21Bolt assembly 7"206
270-417-279 item 20Bolt assemly 5"807
See specifications 35 22 16Gasket, 24" pipe flange68
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 Matt Bryner
DESIGNED

 Matt Bryner
DRAWN

 Thomas Hook
CHECKED

 Josua Dunham PE
TECH. APPR.

 Mark Wernke PE
APPROVED

GRAND JUNCTION, COLORADO

270-417-261

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

VALVE AND ASSEMBLY
COMPONENTS

A

B

B

C C
2

41

5

2

3

6 7

14.125

24"  ASME Class 150
standard weld flanges typical

24" 1/4" thick 
wall pipe typical

3

7 7 87

13.0 Field verify

NOTES:

1. This combination of components results in approximately 3/4" gap between extension flanges that will be
covered by the bolted sleeve coupling.  Contractor shall verify actual components sizes and adjust extension
flange length to maintain gap as recommended by sleeve coupler manufacture.

2. All dimensions are inches.  Contractor is responsible for field verification and shall adjust components to
ensure proper assembly.

Contractor shall remove existing paint on components that will
remain in place and re-coat in accordance with specifications.

1.88

Contractor shall remove existing 
paint on components that will
remain in place and re-coat in

 accordance with specifications.

New 6" PCV vent pipe
to attach to existing 
flange.

Existing 6" flange connection.

Remove lead based paint and recoat.

Remove lead based paint and recoat.

Inlet cone

Existing see drawing
270-417-207 Existing see drawing

270-417-207

1/4

(1/4)

1/4

1/2"
2 1/2"4 1/2"

.75

1/2"

1'-6"

8"
6"

1'-4"

3/4"

1.5 Threaded
 rod and nut

Attach to floor with 5/8 epoxy
anchors see drawing 270-417-279 item 17
and pack with non-shrink grout.

2.5" pipe

24" 1/4" wall steel pipe

1/4

(27.00)
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CIRCLE DITCH GATE
(Partial view of Stilling Box see drawing 270-D-33)

Optional Bid Item

1

1

2

2

3

3

4

4

5
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7

7

8

8

A A

B B

C C

D D
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 Matt Bryner
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 Thomas Hook
CHECKED

 Josua Dunham PE
TECH. APPR.

 Mark Wernke PE
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GRAND JUNCTION, COLORADO

270-417-262

CIRCLE DITCH GATE

24" x 24" opening See Drawing
 270-D-33 SECTIONAL ELEVATION E-E

and specifications section 35 22 16

Motorized actuator to be installed.

EL 5438.50
Floor of Stilling Box

6"

EL 5452

Notes

1. Motorized actuator shall be sized by manufacture
and meet requirements in specifications.

2.  Provide meter pedestal and breaker mounted
on same pipe frame as shown for SCADA panel.
Provide grounding andall other necessary devices
as required by Delta Montrose Electical Association, 
state of Colorado electrical code and specifications.

3. Provide all necessary electrical connections between
SCADA panel and breaker, see drawing 270-417-251
 and SCADA panel and motorized actuator.

SCADA panel mounted on
2" Ridgid conduit posts embeded 

18" minimum in concrete

Locate SCADA panel as close as possible
to circle ditch gate as directed by CM.

Cap posts to prevent water intrusion

Galvanized unistrut

 5' -6" above
ground surface.

Replace gate, gate frame, stem and stem support
 components.  Install new gate in accordance with 

manufacture's instructions
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DETAIL A
CHAMBER LANDING ASSEMLY

SCALE 1 /12

DETAIL B
SHAFT GUIDE & PIPE HANGER ASSEMBLY (QUANTITY 3)

SCALE 1/3

CLEVIS PIN
SCALE 1
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270-417-263

CHAMBER LANDING AND
SHAFT GUIDE & PIPE
HANGER ASSEMBLIES

A

B

2

4

1

3

5

67

8

9

7

11

12

13

10

14

15

TABLE
ITEM QTY DESCRIPTION DRAWING NUMBER/REFERENCE

1 set Guard Railings 270-417-267
2 ea Chamber Landing Frame Weldment Small 270-417-264
3 set Chamber Landing Frame Connector Components 270-417-266
4 ea Chamber Landing Frame Weldment Large & Carrier 270-417-265
5 12 Attach Clips 270-417-266
6 24 Bolt assembly, A325 1/2 dia 1.75 long 270-417-279 ITEM 7
7 4 Clevis Pin, 3/8 dia 2-1/4 long SS McMaster Carr  92390A279
8 1 Fiberglass Bar Grating, 3' x 6' McMaster Carr 6780T416
9 1 Fiberglass Bar Grating, 3' x 3' McMaster Carr 6780T414
10 2 Bolt assembly, A325 1/2 dia 2.25 long 270-417-279 ITEM 16
11 3 Shaft Guide & Pipe Hanger Weldment 270-417-268
12 3 Light Fixture, vapor tight ceiling mount Grainger 2PYJ1
13 6 Shaft guide, HDPE 270-417-268
14 3 Riser Clamp, 4" SS McMaster Carr 2989T42
15 3 Riser Clamp, 6" SS McMaster Carr 2989T19
16 4 Tapcon 3/8" dia 6" long 270-417-279 ITEM 18

Install anchor bolts both ends

Install anchor bolts both ends

16

16
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ISO TOP VIEW

ISO BOTTOM VIEW

SECTION A-A
SECTION B-B

(View rotated to horizontal position)
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TECH. APPR.
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GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTIONTOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

NOTES:

1. Material steel any grade, channel sections 4 x 7.25 lb.
2. Weld in accordance with AWS D1.4
3. Fully weld all accessible joints, fillet welds 1/8" minimum.
4. Galvanize in accordance with specification 09 96 20.

CHAMBER LANDING FRAME
WELDMENT SMALL

270-417-264

8"

6"
2'-2"

8'-2 3/4"

1'-2"

2'-7"

6 3/16"

2'-2 1/2"

4" Typical

5 3/4" Typical

7" Typical

2 1/2" Typical

Typical

1 1/2" Typical

2 x 2 x 1/4 angle

Typical

4 5/8"

10 7/8"

4'-8 1/2"

7'-10 3/8"

2" Typical

9/16"  Typical

Cope into top flange 
of C section. Typical

2 x 1-1/2 x 1/4 angle
round corner on top edge.

Top of angle flush with top 
C-section

5"

4"

1 1/2"

1" 1"

4"4"

4"

1'-1"

1'-0"

1/2"

1/4" Thick tabs to retain deck

(4.0)

(1.72)

(.32)

2'-4 15/16"

2'-6"

1/2"

7/16"

6 1/4"

1'-0"

1/2"

3" x 3" x 1/4" tab with 1/2" hole 
centered on leg

1/4
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FRONT

TOP

BACK

ACTUATOR CARRIER
SCALE 3/8

SECTION A-A
SCALE 3/4

SPREADER CONNECTOR PLATE
SCALE 3/8

DETAIL  C SCALE 1 / 4

BEARING COVER
 1/2" THICK

SECTION D-D
BEARING COVER

 1/4" THICK
SCALE 3/8

BEARING COVER CAP
 1/4" THICK

BOTTOM
CHAMBER LANDING FRAME WELDMENT LARGE

SCALE 1/8
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270-417-265

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

CHAMBER LANDING
FRAME WELDMENT
LARGE, CARRIER &

SPREADER CONNECTOR

A

A

C

D

D

1 1/4"

1 1/8"

11 3/8"

2'- 3/8" 4"
3'-1 1/2" 7"

4'-8 7/8"

6'-1 3/4" 4"

4'-1 3/4" 6" 4" 6"1 1/2"

2" 4'-10"

5'-1"

6"
3'-2"

1'-4"

8'-4"

(12)

(3.05)

(.39)

12 x 25lb C section

3 5/16"

2 x 2 x 1/4
Typical

1 1/2"

9/16" Typical

7/8"4x 

6"

2 1/4"

3" 2"

2"

2 1/4"

7'-10 7/8"

2"

4"

.25.01

2.25

3.265 .010

12.00

11.00

.50

.25

.50

5.00.01

3.438.020



6.00

6.00 1.00

4.125.020

.75
3.50

9.50

.50 thru

.875.010

1.01.0

3.75
3.75

R.25

Pattern will be provided as
"ACTUATOR CARRIER SIDE PLATE"

6.00

1.5" square tube 3/16 min wall
Solid square stock is acceptable

10"

10"

1/2"

9/16"

4.132.00.56

3.00

1.25

4.00

6.00
Pattern will be provided as

"SPREADER CONNECTOR PLATE"

NOTES:

1. Unless otherwise noted fully weld all joints in accordance with AWS D1.4.
2.  Minimum size of fillet welds is 3/16".
3.  Remove all sharp edges and round corners.
4.  All materials shall be steel, A36, A513, A500 or A572 any grade.
5.  Flat pattern files for components will be provided upon request.
6.  Galvanize in accordance with specifications 09 96 20.

Mask land so it is not galvanized.

1-3
1-3

2-4

.438 .0152.00.00

2x Tap 1/2-13

.53 Typical

3.50

Drill and tap both sides
for grease fittings

1/4"-28

5.00.01

6.14.062.10R .04
Typical

3.50 2.53

3'-7 5/8" 5 1/4"

2'-3 13/16"

7/16"

COMPONENT USED IN LANDING FRAME 
ASSEMBLY SEE DRAWING 270-417-266

COMPONENTS USED IN CHIAN COVER 
ASSEMBLY SEE DRAWING 270-417-269

6 3/4"

7/16"

1"

1"
1/2" 1 1/8" 1 1/8"

1"

1"
1/2"

2"4"3"

4"9 13/16"

4'-11 3/16"
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CROSSBAR WELDMENT
SCALE 1 / 4

CROSSBAR WELDMENT ISO VIEW LANDING FRAME ASSEMBLY

UPSTREAM CROSSBAR
SCALE 1/4

 MIDDLE CROSSBAR
SCALE 1/4

DOWNSTREAM CROSSBAR
SCALE 1/4

DOWNSTREAM BEARING MOUNT BEAM WELDMENT
SCALE 1/4

UPSTREAM BEARING MOUNT BEAM WELDMENT
SCALE 1/4

SECTION A-A

SECTION B-B

SECTION C-C
SCALE 1/4

SECTION D-D

UPSTREAM SPREADER
SCALE 1/4

DOWNSTREAM SPREADER
SCALE 1/4

ATTACH ANGLE CLIP
(Quantitiy 14)

SCALE 1/4
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CHECKED
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GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTION

270-417-266

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

CHAMBER LANDING
FRAME CONNECTOR

COMPONENTS

A A

B B

C C

DD

1 7/8"

1 1/4" Typical

1 7/8"
 Typical

11" 8"

2'-7" Typical

3" Typical

1/2" Typical

2" Typical
1 1/4"

10"

Typical
2-1/2 x 2-1/2 x 1/4 angle

Crossbar weldment

Upstream crossbar

Middle crossbar

Downstream crossbar

1 3/4" 

1 3/4"

1 3/4"

1 3/4"

1 1/4"4 1/4"

1'-1 3/8" 2"

1'- 7/8"

8 5/16"

7 3/8"

1'-8 1/8"

5"

5"

3/4"

3/4"

3/4"

1/2"2x 

1/2"2x

1/2"2x 

2"

2 1/4"

2" x 2" x 1/4" angle

2" x 2" x 1/4" angle

5 7/8"

1/2"2x 

1/2"2x 

9/16"3x 
9/16"3x 

1/2"2x 

3/4"

3/4"

Upstream bearing mount
 beam weldment

Downstream
bearing mount 
beam weldment

5.406.020
1'-6 1/4" 1'-6 1/4"

1 1/8"
1 3/8"

2"
1'-7 5/8"

1 1/4"

2"

9/16" Typical

1 7/8"

1 1/2"

1 1/4" Typical

Upstream spreader
Downstream spreader9/16" Typical

9/16" Typical

Same as other side

3" 3"

3"

3"

2'-7 1/4"

Notes:

1. Fully weld all joints in accordance with AWS D1.4, minimum fillet size 3/16".
2. All components are steel, any grade.
3. All C sections 4 x 7.25 (4" x 1.721" x .321").
4. Remove all burrs and break sharp edges.
5. Galvanize all components in accordance with specifications 09 96 20.

All C sections 4 x 7.25 (4 x 1.721 x .321)

Chamber Landing Frame Weldment Small
 (drawing 270-417-264)

Chamber Landing Frame Weldment Large
  (drawing 270-417-265)

2 1/2"

3"3/8"

3/4" Typical

9/16" Typical

3/4" Typical

1 1/16"
2 1/16"

1 1/16"

2 1/16"

Grind 1/8" radius or
chamfer on top edges
of all angles.

Attach clips at all corners

1 1/4"

1 1/2"

1 7/8"

9/16"

11 1/8"

3/4"

7/16"
2"

9/16"
5 1/4"

3/4"
7 9/16"

1'-1 7/16"
5/8"
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SAFETY RAIL LONG
SCALE 1/4

TYPICAL BOTTOM VIEW
DETAIL  A

SCALE 1 / 2
(Typical attach pin hole)

SAFETY RAIL SHORT
SCALE 1/4
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GRAND JUNCTION, COLORADO

270-417-267

GUARD RAILINGS

4"

3/16" Minimum

3'-6"

1'-8"

2.00.02

 .4375±.015

2'-6"

NOTES:

1.  Fully weld all joints in accordance with AWS D1.4 or AWS D1.3.
2. Minimum size of fillet welds is 1/8".
3.  Remove all sharp edges and round corners.
4.  All materials shall be steel, A36, A513, A500 or A572 any grade.
5.  Galvanize in accordance with specifications 09 96 20.
6.  Tolerances are 1/4" except for overall length which must match mating part and

 hole locations.
7.  Fabricated railings must fit assembly, test fit coated parts prior to shipping.

(1.56)
(1.75)

4'-10"

1-3/4" OD x .095 Wall
DOM tubing. Typical

Radius or mitered corners are acceptable, typical
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ISOMETRIC VIEW
SCALE 1 / 4

GUSSET PLATE
Quantity (3) 4" & (1) 6"

SCALE 1/3

WALL PLATE
Quantity 3
SCALE 1 :3

HDPE SHAFT GUIDE
SCALE 1/2
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GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTION

270-417-268

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

SHAFT GUIDE & PIPE
HANGAR WELDMENT

4"

6"

4"

R1"

6"

4"

2'-5 11/16"

1'- 1/16"

4" Gusset plate

4" Gusset plate

3/8"

10"

1'-5 5/8"

6" Gusset plate

Wall plates

4 1/2"

3/4"

1/2"

1/4"

1/4"

NOTES:

1. Fully weld all joints in accordance with AWS D1.4.
2. Minimum size of fillet welds is 3/16".
3. Remove all sharp edges and round corners.
4.  All materials shall be steel, A36, A513, A500 or A572 any grade.
5. Flat pattern files for components will be provided upon request.
6. Galvanize in accordance with specifications 09 96 20.

6"

R1 3/16"

4 1/2"

2 1/2"

1 1/16"

1/4"

1/2"2 1/2"

1 3/16"

1/2"

17/32"

3/4"

3/8"

1" typical

3/8"

1"

1/2"
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SPROCKET CHAIN COVER

DRIVE ASSEMBLY
DETAIL  A

SCALE 1 / 3

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

PARTS LIST

STOCK NUMBERDESCRIPTIONQTYITEM

270-417-270Sprocket cover lid downstream11
270-417-270Sprocket cover lid upstream12
270-417-279 ITEM 5Bolt assembly 3/8 dia 1" long123
270-417-279 ITEM 3Bolt assembly #10 x 5/16" long324
McMaster 1658A24Piano hinge .090 thick 2" x 16"25
270-417-270Sprocket cover end upstream16
270-417-270Sprocket cover center upstream17
270-417-270Sprocket cover center downstream18
270-417-265Sprocket cover end downstream19
270-417-265Chamber landing frame weldment large110
270-417-279 ITEM 7Bolt assembly 1/2 dia 1.75" long1211
270-417-279 ITEM 13Bolt assembly 3/4 dia 2.25" long412
270-417-265Acturator Carrier113
270-417-264Upstream bearing mount beam weldment114
270-417-264Spreader Upstream115
270-417-265Spreader connector plate116
270-417-279 ITEM 6Bolt assembly 3/8 dia 1.5" long217
270-417-264Spreader Downstream118
270-417-264Downstream bearing mount beam weldment119
270-417-264Attach angle clip220
270-417-271Sprocket cover bottom pillowblock121
270-417-271Sprocket cover bottom end cap122
270-417-271Sprocket cover bottom front123
270-417-271Sprocket cover bottom access panel124
270-417-279 ITEM 4Bolt assembly 1/4 dia 1" long1325
270-417-280Inner actuator drive tube 96"126
270-417-280Outer actuator drive tube 96"127
McMaster Carr 1068N62Sprocket split taper bushing Q1 #50 chaing 23 tooth228
McMaster Carr 9859T518Bushing 1.5" dia shaft229
McMaster Carr 6494K19Mounted bearing 1.5"230
270-417-279 ITEM 11Bolt assembly 5/8 dia 2.25" long431
McMaster Carr 6494K14Mounted Bearing 1" shaft132
270-417-279 ITEM 10Bolt assembly 1/2" dia 3.75" long233
McMaster Carr 6261K175ANSI No 50 Roller chain234
270-417-281Manual Actuator Drive Shaft135
McMaster Carr 96853A22518-8 Stainless Steel .075" thick 2"OD 1"ID137
270-417-276Bottom inner drive shaft weldment136
McMaster Carr 97022A782316 SS shim .125" thick 1" ID  1-1/2" OD138
McMaster Carr 5709K82Tapered Bearing, 1"139
270-417-278Actuator thrust collar140
270-417-279 ITEM 15Bolt assembly 1/2 x 1.75" long241
McMaster Carr 1095K44Grease fitting442
270-417-265Bearing top cap143
270-417-265Bearing cap 1/4" thick144
270-417-265Bearing cover 1/2" thick145
McMaster Carr 5709K91Tapered Bearing, 2"146
McMaster Carr 6391K422Sleeve bearing for 1" shaft 147
McMaster Carr 9859T613Split taper bushing for 2" shaft148
McMaster Carr 98870A292Machine Key 1/2 Undersized 1.5" long149
McMaster Carr 98870A420Machine Key 1/4 Undersized 1.75" long151
McMaster Carr 98870A289Machine Key, 3/8 undersize 2" long252
McMaster Carr 9859T513Split tapered bushing 1" 153
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270-417-269

SPROCKET COVERS AND
DRIVE ASSEMBLY

A

1

9

107

19

20

2

11

23

14

21

12

3

24

11

22

13

5
4

6
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15

16
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25
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3032
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31
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DRIVE ASSEMBLY
SEE DETAIL
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SPROCKET COVER END DOWNSTREAM
(Flat pattern)
SCALE 1 / 4

SPROCKET COVER END UPSTREAM
(Flat pattern)
SCALE 1 / 4

SPROCKET COVER CENTER DOWNSTREAM
(Flat Pattern)

SCALE 1/4

SPROCKET COVER CENTER DOWNSTREAM
SCALE 1/4

SPROCKET COVER CENTER UPSTREAM
SCALE 1/4

SPROCKET COVER CENTER UPSTREAM
(Flat pattern)

SCALE 1/4

SPROCKET COVER LID UPSTREAM
SCALE 1 /4

SPROCKET COVER LID DOWNSTREAM
SCALE 1/4

SECTION B-B
SCALE 1

SPROCKET COVER LID UPSTREAM
FLAT PATTERN
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GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTION

270-417-270

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

SPROCKET COVER
COMPONENTS TOP

B B

1'-6"

7 3/8"
5 15/16"

1'-6"

6 3/8"
4 15/16"

R1/8"
R1/8"

6.00

R.125

.07

5.933

Bendline

5.933
4.933

5.933

Bendline Bendline

Bendline

1'-5 1/2"

2'- 1/2"

2"

9"

5 5/8"

7"

3/4"
2"

1/4"

1'-5 1/2"

1'-10 1/2"

1'-7 1/4"

1'-7 5/8"

3" 2"

3/4"

1/4"

.50 .50

NOTES:

1. Remove all sharp edges and round corners.
2. All materials shall be 300 series stainless steel sheet .060" thick (16ga).
3. Flat pattern files for components will be provided upon request.
4. All bend radii are 2x material thickness. All components used in Sprocket Covers and

Drive Assembly drawing 270-417-269
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SPROCKET COVER BOTTOM END CAP
SCALE 1/4

SPROCKET COVER BOTTOM END CAP
(Flat pattern)

SCALE 1/4

SPROCKET COVER BOTTOM PILLOW BLOCK
SCALE 1/4

SPROCKET COVER BOTTOM PILLOW BLOCK
(Flat Pattern)

SCALE 1/4

SPROCKET COVER BOTTOM FRONT
SCALE 1/4

SPROCKET COVER BOTTM ACCESS PANEL
SCALE 1/4

SPROCKET COVER BOTTM ACCESS PANEL
(Flat pattern)

SCALE 1/4

SPROCKET COVER BOTTOM FRONT
SCALE 1/4

DETAIL  A
SCALE 3/4

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

AL
W

AY
S 

TH
IN

K 
 S

AF
ET

Y
U.

S.
 D

EP
AR

TM
EN

T 
OF

 T
HE

 IN
TE

RI
OR

 
BU

RE
AU

 O
F 

RE
CL

AM
AT

IO
N

FR
UI

T 
GR

OW
ER

S 
DA

M
 P

RO
JE

CT
 

CO
LO

RA
DO

FR
UI

T 
GR

OW
ER

S 
DA

M

OU
TL

ET
 G

AT
E 

IM
PR

OV
EM

EN
TS

 Matt Bryner
DESIGNED

 Matt Bryner
DRAWN

 Thomas Hook
CHECKED

 Josua Dunham PE
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GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTION

270-417-271

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

SPROCKET COVER
COMPONENTS BOTTOM

A

1'-8"

1'- 15/16"

13/16"

1 1/2"

10 5/16"

1'-8"

8 15/16"9 9/16"

3/4"

3/4"

1 1/16"

1 1/2" 2 7/16"

2'-2"

1'- 11/16"
11 1/16"

11 1/2"

1'- 1/2"

10 3/16"

2'-6 9/16"

1/2"

1"

3/4"

73°

73°

70°

NOTES:

1. Remove all sharp edges and round corners.
2. All materials shall be 300 series stainless steel sheet .060" thick (16ga).
3. Flat pattern files for components will be provided upon request.
4. All bend radii are 2x material thickness.

.45

.451.34

All components used in Sprocket Covers and
Drive Assembly drawing 270-417-269
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VALVE ACTUATOR ASSEMBLY
SCALE 1/8

DETAIL  A
SCALE 1 / 4

DETAIL B
SCALE 1 /4
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270-417-272

VALVE ACTUATOR
ASSEMBLY

PARTS LIST

STOCK NUMBERDESCRIPTIONQTYITEM

See SpecificationsMotorized actuator21
270-417-275Upstream corner cover12
270-417-273Actuator top bracket weldment13
McMaster Carr 1889A43Latch34
270-417-275Downstream corner cover15
McMaster Carr 11555A63Piano hinge 8"26
McMaster Carr 5968K75Mounted Bearing 1" 17
270-417-263 ITEM 8Bolt assembly 1/2 diameter, 2.25" long48
270-417-263 ITEM 2Bolt assembly #10 x 3/4" long189
McMaster Carr 11555A63Piano hinge 6"110
270-417-275Actuator front cover111
270-417-263 ITEM 1Bolt assembly #6 x 5/8" long 1812
270-417-273Leg connector bracket113
270-417-263 ITEM 14Bolt assembly 3/4 diameter 2.75" long414
270-417-263 ITEM 10Bolt assembly 1/2 diameter 1.75" long815
270-417-274Actuator support weldment116
McMaster Carr 5968K91Mounted Bearing 1-1/4"217
McMaster Carr 6261K175ANSI no 50 Roller chain218

PARTS LIST

STOCK NUMBERDESCRIPTIONQTYITEM

McMaster Carr 5968K75Mounted Bearing 1" 131
270-417-273Bearing mount plate132
270-417-263 ITEM 7Bolt assembly 1/2 diameter 1.75" long633
McMaster Carr 9859T513Split tapered bushing 1" 134
McMaster Carr 1068N62Sprocket #50 chain 23 tooth235
McMaster Carr 9859T613Split taper bushing for 2" shaft136
McMaster Carr 5968K83Mounted Bearing 2"137
270-417-263 ITEM 12Bolt assembly 5/8 diameter 2.5" long238
McMaster Carr 6391K422Sleeve bearing for 1" shaft 139
McMaster Carr 98870A292Machine Key 1/2 Undersized 1.5" long140
270-417-277Top Outer Drive Shaft Weldment141
270-417-276Top inner drive shaft weldment142
McMaster Carr 98870A420Machine Key 1/4 Undersized 1.75" long143

A
B

PARTS LIST

STOCK NUMBERDESCRIPTIONQTYITEM

McMaster Carr 98870A766Machine Key 8mm x 7mm x 30mm251
270-417-281Motorized Actuator Drive Shaft252
McMaster Carr 98870A205Machine Key 1/4 x 1-1/4253
McMaster Carr 9859T317Split taper bushing P1 Style254
McMaster Carr 1068N58Sprocket 20 tooth for #50 chain2554

2

17

38

41

39

35

36

33

32

31

34
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37

40

42

43
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6
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6 51

52

53

54

55

18
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TOP PLATE
SCALE 3/16

BOTTOM PLATE
SCALE 3/16

BACK PLATE
SCALE 3/16

SIDE PLATE
SCALE 3/16

ACTUATOR BRACKET WELDMENT
SCALE 1/4

BEARING MOUNT PLATE
SCALE 1 / 4

LEG CONNECTOR BRACKET
SCALE 1/4
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TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

NOTES:

1. Weld in accordance with AWS D1.4.
2. Minimum size of welds is 3/16".
3. Remove all sharp edges and round corners.
4. Galvanize in accordance with specifications 09 96 20.
5. All materials shall be steel, A36 or A572 any grade.
6. Flat pattern files for components will be provided upon request.

ACTUATOR BRACKET
WELDMENT

270-417-273

2'-10"

2'-1 1/2"

1/2"

2'-1 1/2"

2'-10"1/2"

10 5/8"

2'-2"

1/4"

10 5/8"

1/4"

1'-10"

TOP PLATE

SIDE PLATE

BACK PLATE

BOTTOM PLATE

SIDE PLATE

Fully weld all tabs
top and bottom

1/4"

8 5/16"

8 15/16"

5"
10"

5"

1/2"

7"

6"

1 5/8"

9/16"

2"

1 1/4"

2"

All components used in Valve Actuator Assembly
drawing 270-417-272
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ASSEMBLY VIEW
SCALE 1/8

EXPLODED COMPONENT VIEW
SCALE 1/8

BASE PLATE
SCALE 3/16

DOWN STREAM LEG
SCALE 3/16

UP STREAM LEG
SCALE 3/16

LEG SIFFENER
SCALE 3/16

SECTION A-A
SCALE 1 / 4
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GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTIONTOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

NOTES:

1. Weld in accordance with AWS D1.4.
2. Fully weld all tabs.
3. Remove all sharp edges and round corners.
4. Galvanize in accordance with specifications 09 96 20.
5. All materials shall be steel, A36 or A572 any grade.
6. Flat pattern files for components will be provided upon request.

ACTUATOR SUPPORT
WELDMENT

270-417-274

.50

3'-4"

1'-5 1/2"
1'-3 7/8"

1'-1 3/4"
1/4"

1'-3 7/8"

1'-1 3/4"
1/4"

1'-3 7/16"

6 1/4"1/4"

Fully weld all tabs
on all components

Fully weld all tabs
on all components

BASE PLATE

UPSTREAM LEG

DOWNSTREAM LEG

LEG STIFFENER
LEG STIFFENER

All components used in Valve Actuator Assembly
drawing 270-417-272
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ACTUATOR FRONT COVER

ACTUATOR FRONT COVER
(Flat pattern)

SCALE 1/4

DOWNSTREAM CORNER COVER
SCALE 1/4

ISOMETRIC VIEW
SCALE 1/4

ISOMETRIC VIEW
SCALE 1/4

UPSTEAM CORNER COVER
(Mirrored part without warning lable)

SCALE 1 / 4

ISOMETRIC VIEW
SCALE 1 / 4
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THIRD ANGLE PROJECTION

270-417-275

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

ACTUATOR SHEET METAL
COVERS

135° 135°

2 1/2"

2 1/2"

3"3/8"

1/2"

7/8"

1/4"

.160

.25

10"

1'-8 1/2"

1/2"

3 1/2"

3 1/2"

7/8"

1/2"

9 1/16"
1'-10 1/4"

10"

R4"

R4"

NOTES:

1. Remove all sharp edges and round corners.
2. All materials shall be 300 series stainless steel sheet .060" thick (16ga).
3. Flat pattern files for components will be provided upon request.
4. All bend radii are 2x material thickness, unless noted otherwise.

All components used in Valve Actuator Assembly
drawing 270-417-272
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BOTTOM INNER DRIVE SHAFT WELDMENT
SCALE 1

SECTION B-B
SCALE 1

DETAIL  A
SCALE 3
(Rotated 45)

TYPICAL LUG FEATURES

TOP INNER DRIVE SHAFT WELDMENT
SCALE 1

SECTION C-C
SCALE 1
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THIRD ANGLE PROJECTIONTOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

TOP INNER DRIVE SHAFT
WELDMENTS

270-417-276

2.75.03 4.63.06

.250 - .000
.002+

1.940.006

16.00.06

.01 .01

.01.01
1.58 .01

.70

3.00.06 2.75.03

.250 - .000
.002+

1.50.01

(16.13) (16.13)

1.980 .005

VARIES

.25 Radius typical

.125 x 45 chamfer typical
.998 - .000

.003+

NOTES:

1. Weld in accordance with AWS D14.4.
2. Minimum size of welds is 1/8".
3. Remove all burrs and sharp edges.
4. All materials shall be steel, A36, A53, A500, 1010-1030 or A572 any grade
5. Inside radii .03 max unless otherwise noted.
6.  Dimensions are inches.

.998 - .003
.000+

.150.015

.125.030

16.00.06

.125.030

.150.015

.998 - .003
.000+

Keyway is not clocked to anything, typical

Component used in Valve Actuator Assembly 
see drawing 270-417-272

Component used in Sprocket Cover and 
Assembly see drawing 270-417-269
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WELDMENT
SCALE 1

SECTION C-C
SCALE 1

SECTION A-A
SCALE 1.25

DETAIL  B
(Rotated 45)

SCALE 3.5
PROJECTED VIEW OF

DETAIL B

ISOMETRIC VIEW
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CHECKED
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TECH. APPR.

Mark Wernke P.E.
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GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTIONTOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

NOTES:

1. Weld in accordance with AWS D14.4.
2. Minimum size of welds is 1/8".
3. Remove all burrs and sharp edges.
4. All materials shall be steel, A36, A53, A500, 1018-30 or A572 any grade
5. Inside radii .03 max unless otherwise noted.
6. Dimensions are inches

TOP OUTER DRIVE SHAFT
WELDMENT

270-417-277

.01

.01

.01

.01

Female feature edges
offset .010 from  
    typical

2.000 - .004
.001+

1.02 .01

.50 - .00
.05+

6.20.05

1.1270 - .0005
.0005+

.50 - .00
.05+

1.1270 - .0005
.0005+

3.60.05

.500 - .000
.003+

.260.005

.700.010
Typical

.25R .02
Typical

.125 x 45
Chamfer Typical

2.25 .01

2.01 .01

R.13

2.75 .05

2.260 - .000
.008+

1.50.06
.30 - .05

.01+

3.50.04

10.20.05

Component used in Valve Actuator Assembly 
see drawing 270-417-272
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SECTION A-A
SCALE 1.25

DETAIL  C
SCALE 3

DETAIL B PROJECTION
(Cropped)

VIEW B-B
(View rotated to vertical position)

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

A

A

C

B

B

AL
W

AY
S 

TH
IN

K 
 S

AF
ET

Y
U.

S.
 D

EP
AR

TM
EN

T 
OF

 T
HE

 IN
TE

RI
OR

BU
RE

AU
 O

F 
RE

CL
AM

AT
IO

N
FR

UI
T 

GR
OW

ER
S 

DA
M

 P
RO

JE
Ct

CO
LO

RA
DO

FR
UI

T 
GR

OW
ER

S 
DA

M
OU

TL
ET

 G
AT

E 
IM

PR
OV

EM
EN

TS

Matt Bryner
DESIGNED

Matt Bryner
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Thomas Hook
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Joshua Dunham P.E.
TECH. APPR.

Mark Wernke P.E.
APPROVED

GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTIONTOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

NOTES:

1. Remove all burrs and sharp edges.
2. All materials shall be steel, A36, A53, A500, 1010-1030 or A572 any grade.
3. Inside radii .03 max unless otherwise noted.
4. Dimesions are inches

OUTER ACTUATOR THRUST
COLLAR

270-417-278

1.1270 .0005

.50 - .00
.05+

1.985 - .002
.006+

.01 .01

.01.01

1.02.01

4.88.08

(6.95)

1.20.01

1.70.01

.91

.188

.88

2.00

.500 - .000
.003+

.70.01

R.25
Typical

.125 X 45 Chamfer
Typical

Female feature
edges offset
.010 from  
   typical

2.50 .02

2.38

1.05 .01

2.08.03

2.012 - .000
.012+

2.368

2.000 - .004
.001+
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270-417-279

FASTENERS

PARTS LIST

ITEM QTY DESCRIPTION STOCK NUMBER

1 18 Bolt assembly #6 x 5/8" long 
1.1 1 #6 hex nut 18-8 SS McMaster Carr 91841A007
1.2 1 #6 Socket head cap screw SS McMaster Carr 92196A150
1.3 1 #6 washer SS McMaster Carr 92141A008
2 18 Bolt assembly #10 x 3/4" long

2.1 1 #10 nut SS McMaster Carr 91841A011
2.2 1 #10 Phillips head screw SS McMaster Carr 91772A245
2.3 2 #10 washer SS McMaster Carr 92141A011
3 32 Bolt assembly #10 x 5/16" long

3.1 1 #10 nut SS McMaster Carr 91841A011
3.2 1 #10 Phillips head screw SS McMaster Carr 91772A239
4 12 Bolt assembly 1/4 diameter x 1" long

4.1 1 1/4 nut, hot dipped galvanized McMaster Carr 90371A029
4.2 1 Lock washer 1/4, hot dipped galvanized McMaster Carr 95160A210
4.3 2 Washer 1/4, hot dipped galvanized McMaster Carr 98970A129
4.4 1 Bolt 1/4 x 1" long hot dipped galvanized McMaster Carr 95373A142
5 12 Bolt assembly 3/8 diameter x 1" long

5.1 1 Nut 1/4 hot dipped galvanized McMaster Carr 90371A031
5.2 2 Washer 3/8, hot dipped galvanized McMaster Carr 98970A131
5.3 1 Bolt 3/8 x 1" long, hot dipped galvanized McMaster Carr 95373A163
5.4 1 Lock washer 1/4, hot dipped galvanized McMaster Carr 95160A220
6 2 Bolt assembly 3/8 diameter 1.5" long

6.1 1 Nut 1/4 hot dipped galvanized McMaster Carr 90371A031
6.2 2 Washer 3/8, hot dipped galvanized McMaster Carr 98970A131
6.3 1 Bolt 3/8 x 1.5" long, hot dipped galvanized McMaster Carr 95373A165
7 44 Bolt assembly 1/2 diameter 1.75" long

7.1 2 Washer 1/2, ASTM A325 McMaster Carr 98119A033
7.2 1 Nut 1/2, ASTM A325 McMaster Carr 91694A315
7.3 1 Bolt 1/2 diameter 1.75" long, ASTM A325 McMaster Carr 91571A252
7.4 1 Lock washer 1/2, ASTM A325 McMaster Carr 95160A230
8 24 Bolt assembly 1/2 diameter, 2.25" long See detail

8.1 2 Washer 1/2, ASTM A325 McMaster Carr 98119A033
8.2 1 Nut 1/2, ASTM A325 McMaster Carr 91694A315
8.3 1 Lock washer 1/2, ASTM A325 McMaster Carr 95160A230
8.4 1 Bolt 1/2 diameter 2.25" long ASTM A325 McMaster Carr 91583A602
9 1 Bolt assembly 1/2 diameter 2.75" long

9.1 2 Washer 1/2, ASTM A325 McMaster Carr 98119A033
9.2 1 Nut 1/2, ASTM A325 McMaster Carr 91694A315
9.3 1 Lock washer 1/2, ASTM A325 McMaster Carr 95160A230
9.4 1 STEP AP203 McMaster Carr
10 2 Bolt assembly 1/2 diameter 3.75" long

10.1 2 Washer 1/2, ASTM A325 McMaster Carr 98119A033
10.2 1 Nut 1/2, ASTM A325 McMaster Carr 91694A315
10.3 1 Lock washer 1/2, ASTM A325 McMaster Carr 95160A230
10.4 1 STEP AP203 McMaster Carr
11 4 Bolt assembly 5/8 x 2.25" long

11.1 1 5/8 nut ASTM A325 McMaster Carr 95025A410
11.2 1 5/8 Lock washer, ASTM A325 McMaster Carr 95160A240
11.3 2 Washer 5/8 ASTM A325 McMaster Carr 98119A035
11.4 1 Bolt 5/8 x 2.25" long McMaster Carr 91583A612

PARTS LIST

ITEM QTY DESCRIPTION STOCK NUMBER

12 1 Bolt assembly 5/8 diameter 2.5" long
12.1 1 5/8 nut ASTM A325 McMaster Carr 95025A410
12.2 1 5/8 Lock washer, ASTM A325 McMaster Carr 95160A240
12.3 2 Washer 5/8 ASTM A325 McMaster Carr 98119A035
12.4 1 Bolt 5/8 x 2.5" long ASTM A325 McMaster Carr 91571A270
13 4 Bolt assembly 3/4 diameter 2.25" long

13.1 1 3/4 Nut ASTM A325 McMaster Carr 91694A325
13.2 2 3/4 Washer ASTM A325 McMaster Carr 98119A036
13.3 1 Bolt 3/4 diameter 2.25" long ASTM A325 McMaster Carr 91571A292
13.4 1 3/4 Lock washer ASTM A325 McMaster Carr 95160A250
14 4 Bolt assembly 3/4 diameter 2.75" long

14.1 1 3/4 Nut ASTM A325 McMaster Carr 91694A325
14.2 2 3/4 Washer ASTM A325 McMaster Carr 98119A036
14.3 1 3/4 Lock washer ASTM A325 McMaster Carr 95160A250
14.4 1 Washer 3/4 oversized SS McMaster Carr 91525A417
14.5 1 Bolt 3/4 diameter 2.75" long ASTM A325 McMaster Carr 91571A296
15 2 Bolt assembly 1/2 x 1.75" long See Detail

15.2 1 Washer 1/2, ASTM A325 McMaster Carr 98119A033
15.3 1 Bolt 1/2 diameter 1.75" long, ASTM A325 McMaster Carr 91571A252
16 6 Bolt assembly 1/2 diameter, 2.25" long 

Double nut
16.1 2 Washer 1/2, ASTM A325 McMaster Carr 98119A033
16.2 2 Nut 1/2, ASTM A325 McMaster Carr 91694A315
16.3 1 Bolt 1/2 diameter 2.25" long ASTM A325 McMaster Carr 91583A602
17 27 5/8" diameter epoxy anchor assembly

17.1 1 Threaded Stud 5/8" diameter 8" long 
Stainless Steel

McMaster Carr 95412A824

17.2 1 Nut 5/8-11 Stainless Steel McMaster Carr 91845A325
17.3 1 Washer 5/8 diameter Stainless Steel McMaster Carr 92141A035
18 12 Tapcon 3/8 diameter 6" long McMaster Carr 99795A289
19 3 3/4" diameter epoxy anchor assembly

19.1 1 Threaded Stud 3/4" diameter 6" long 
Stainless Steel

McMaster Carr 95412A863

19.2 1 Washer 3/4" diameter Stainless Steel McMaster Carr 92141A056
19.3 1 Nut 3/4-10 Stainless Steel McMaster Carr 91845A330
20 80 Flange Bolt assembly 5" long

20.1 1 Bolt 1.25" diameter 5" long McMaster Carr 91283A252
20.2 1 1-1/4" diameter nut, Grade 5, zinc plated McMaster Carr 95462A559
21 20 Flange Bolt assembly 5" long

21.1 1 1-1/4" diameter nut, Grade 5, zinc plated McMaster Carr 95462A559
21.2 1 Bolt 1.25" diameter 7" long McMaster Carr 91283A268

4.3

14.4

10.4

13.3

5.3

4.1
4.4 4.22.3 3.1

7.3

11.4

1.2

2.1 3.22.2
1.11.3

5.2 7.1

13.2

14.2

11.3

14.5

13.1

14.3

13.4

14.1

5.4 5.1 7.4
7.2

6.2

11.2

6.3 6.1

11.1

8.4 8.1

10.1

12.3 12.112.4 12.2

9.19.4 9.2
9.38.2

10.210.3

ITEM 1
Bolt assembly #6 x 5/8" long ITEM 2

Bolt assembly #10 x 3/4" long
ITEM 3

Bolt assembly #10 x 5/16" long ITEM 4
Bolt assembly 1/4 diameter x 1" long

ITEM 5
Bolt assembly 3/8 diameter x 1" long

ITEM 6
Bolt assembly 3/8 diameter 1.5" long

ITEM 7
Bolt assembly 1/2 diameter 1.75" long 

ITEM 8
Bolt assembly 1/2 diameter 2.25" long

ITEM 9
Bolt assembly 1/2 diameter 2.75" long 

ITEM 10
Bolt assembly 1/2 diameter 3.75" long 

ITEM 11
Bolt assembly 5/8 x 2.25" long 

ITEM 12
Bolt assembly 5/8 diameter 2.5" long

ITEM 13
Bolt assembly 3/4 diameter 2.25" long 

ITEM 14
Bolt assembly 3/4 diameter 2.75" long

15.3
15.2 16.3 16.1 16.2

17.1 17.217.3

18

19.1 19.2 19.3

14.2
16.1

13.212.311.3

9.1 10.18.1

5.2 6.2 7.1

ITEM 15
Bolt assembly 1/2 diameter 1.75" long

ITEM 16
Bolt assembly 1/2 diameter 2.25" long

20.1
20.2 21.2

21.1
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DETAIL  A
SCALE 3.5

(Typical lug geometry for both inner and outer shafts)
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GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTION

NOTES:

1. Weld in accordance with AWS D14.4
2. Remove all burrs and break sharp edges.
3. All materials shall be steel, A36, A500, A513, 1010-1030 or A572 any grade.
4. Galvanize in accordance with specifications 09 96 20.
5. There is no need to "clock" lug features on opposite ends of shafts.
6. Dimensions are inches.
7. Contractor must field verify dimensions for (28)" length components and
     adjust final length as needed. 

ACTUATOR DRIVE SHAFTS

270-417-280

96.00.06

Ensure pipe weld seam aligns
with female lug feature. Typical

1-1/2  schedule 40 pipe

192.00.06

(28)"

.60.02

96.00

(28)"

192.00

.01

.01
.01

.01

1.50.02
Typical

Typical

.25.02
Typical

Radius .25 
Typical

.125 x 45 Chamfer
Typical

.60.02
Typical Ensure pipe weld seam aligns

with female lug feature so it 
is removed on inner shafts.
 Typical

Female lug edges are offset .01 from
 centerline of pipe or tubing. Typical

2.50 .03
Typical

Collar ID to fit snuggly
on tubing to ensure

concentricity after welding.
Typical

2.25

2-1/4 OD x .120 wall thickness
A513 DOM steel tubing.

Quantity 1

Quantity 1

Quantity 2

Quantity 1

Quantity 1

Quantity 2

INNER SHAFTS
OUTER SHAFTS
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DRIVE SHAFT FROM MOTORIZED ACTUATOR
SCALE 1 / 2

SECTION A-A
SCALE 1 / 2

MANUAL ACTUATOR DRIVE SHAFT
SCALE 1/2

SECTION B-B
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GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTION

270-417-281

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

MOTORIZED ACTUATOR
DRIVE SHAFT

A

A

B B

(1.50)

15.0

.25 key

.250 - .000
.005+  Typical

3.09

5.97

1.25 Typical

Two shafts, one with key slot
at each location.

.135.01

for 1/4 key

1.250 - .007
.001+

Ø .998 +.000 -.005

Machine Motorized Actuator bushing to match

NOTES:
 
1.  Remove all burrs and break sharp edges.
2.  All materials shall be steel, A36, 1018-1045, 12L14 or 4130-40.
3.  Inside radii .03 max unless otherwise noted.
4.  Weld in accordance with AWS D 14.4.

1.500 - .008
.001+

.375 - .000
.003+

(42.00)

2.64

1.18

(1.25)

(1.50)

Machine flats or turn 
diameter of shaft
to accept appropriate 
sized coupler.  Coordinate
with manual actuator 
manufacturer to ensure
correct size and shape.

Coordinate with manual actuator 
manufacturer to ensure correct shape.
(may not be square tube)

Verify dimensions prior to fabrication

Component used in Valve Actuator Assembly 
see drawing 270-417-272Component used in Sprocket Cover and  

Assembly see drawing 270-417-269
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DRIVE SHAFT FROM MOTORIZED ACTUATOR
SCALE 1 / 2

SECTION A-A
SCALE 1 / 2

MANUAL ACTUATOR DRIVE SHAFT
SCALE 1/2

SECTION B-B
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DESIGNED

 Matt Bryner
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GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTION

270-417-281

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

MOTORIZED ACTUATOR
DRIVE SHAFT

A

A

B B

(1.50)

15.0

(.315)

.250 - .000
.005+  Typical

3.09

5.97

1.25 Typical

Two shafts, one with key slot
at each location.

.135.01

(.165)

1.250 - .007
.001+

(1.18)

Verify these dimensions with
the Motorized Actuator manufacture
prior to fabrication.

NOTES:

1.  Remove all burrs and break sharp edges.
2.  All materials shall be steel, A36, 1018-1045, 12L14 or 4130-40.
3.  Inside radii .03 max unless otherwise noted.
4.  Weld in accordance with AWS D 14.4.

1.500 - .008
.001+

.375 - .000
.003+

(42.00)

2.64

1.18

(1.25)

(1.50)

Machine flats or turn 
diameter of shaft
to accept appropriate 
sized coupler.  Coordinate
with manual actuator 
manufacturer to ensure
correct size and shape.

Coordinate with manual actuator 
manufacturer to ensure correct shape.
(may not be square tube)

Verify dimensions prior to fabrication

Component used in Valve Actuator Assembly 
see drawing 270-417-272Component used in Sprocket Cover and  

Assembly see drawing 270-417-269
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TOP ADAPTER PLATE QUANTITY 2
SCALE 1

BOTTOM ADAPTER PLATE QUANTITY 2
SCALE 1

SECTION A-A
SCALE 3/8

DETAIL  B
SCALE 1.5
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GRAND JUNCTION, COLORADO

THIRD ANGLE PROJECTION

270-417-282

TOLERANCES (UNLESS NOTED OTHERWISE)
FRACTIONS 1/16

X.X.06
X.XX .02
X.XXX.01

ACTUATOR ADAPTER
DETAILS

A

A

B

45°

.4144x 
Clearance for m10

2.350

5.00

5.00

(4.02)

(5.50)

.3684x
Tap 7/16-14

R.25

1.945 Typ 1.420 Typ .375

45°

2.350

5.00

5.00

(4.02)

(5.50)

.5324X  Thru
Chamfer 82° for 
flush flathead
screw

R.25

.4144x 
Clearance for
m10 screw

1.945 Typ 1.420 Typ

.25

Existing actuator hole pattern (adapter plates not shown)

Actuator adapter plates installed

7/16-14 Flathead screw
1-1/4" long. 
McMaster Carr 91253A71
Apply thread locking
compound.

If bolt protrusion
interferes with 
actuator, grind

flush.

Bottom adapter plate.
Inside actuator bracket
weldment.

Top adapter
plate. Actuator
mounts to this 

side

jjord
Text Box
Added 1/23/24.



SHEET 32 OF 33



SHEET 33 OF 33


	As Builts.pdf
	270-417-249 Key Map
	270-417-250 Staging Areas and Site Access
	270-417-251 General Site Plan
	270-417-256 Gate House, Shaft & Gate Chamber Layout
	270-417-254 Slab
	270-417-255 Gate Equipment Building Elevations
	270-417-257 Shaft Deck Frame Weldments
	270-417-258 Shaft Deck Assembly
	270-417-259 Ladder & Retractable Safety Line Tower
	270-417-260 Ladder and Attach Detail
	270-417-261 Valve and Assembly Components
	270-417-262 Circle Ditch Gate
	270-417-263 Chamber Landing and Shaft Guide & Pipe Hanger Assemblies
	270-417-264 Chamber Landing Frame Weldment Small
	270-417-265 Chamber Landing Frame Weldment Large, Carrier & Spreader Connector
	270-417-266 Chamber Landing Frame Connector Components
	270-417-267 Guard Railings
	270-417-268 Shaft Guide & Pipe Hangar Weldment
	270-417-270 Sprocket Cover Components Top
	270-417-271 Sprocket Cover Components Bottom
	270-417-272 Valve Actuator Assembly
	270-417-273 Actuator Bracket Weldment
	270-417-274 Actuator Support Weldment
	270-417-275 Actuator Sheet Metal Covers
	270-417-276 Top Inner Drive Shaft Weldments
	270-417-277 Top Outer Drive Shaft Weldment
	270-417-278 Outer Actuator Thrust Collar
	270-417-279 Fasteners
	270-417-280 Actuator Drive Shafts
	270-417-281 Motorized Actuator Drive Shafts




