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Disclaimer:

The Drawings Provided in These Standards are Only Intended to Show
the Type of Facility(ies) That Will be Acceptable to the MIC.  These
Are Not Intended to be Used Directly in the Design of Facilities as
Each Encroachment/Crossing Has its Own Unique Circumstance,
Dimensions, Design Criteria, etc.  It is the Responsibility of the
Applicant’s Design Engineer, Who Will Stamp the Drawing, to Ensure
that Each Project is Designed Properly.
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NOTES TO BE ADDED TO THE DRAWING SET UNDER HEADING LABELED ˆMAPLETON IRRIGATION COMPANY (MIC)
NOTES˜

 Applicant must notify Franson Civil Engineers at least 24 hours before construction on MIC facilities.
Call Kyle DeVaney with Franson Civil Engineers at 801−756−0309. Failure to do so may result in a $5,000
fine.

 Contact information for Franson Civil and MIC

o Kyle DeVaney, P.E., Franson Civil Engineers, 801−756−0309

o Patricia Ayaa, Franson Civil Engineers, 801−756−0309

 o Mike Miner, President, MIC, 801−376−1454

 All construction affecting irrigation facilities and within the MIC right−of−way must be done to MIC
Standards.

 All backfill materials shall be compacted to a minimum of 95% standard Proctor density.

 Work cannot interfere with delivery of water. Construction activities that affect irrigation company
facilities must take place between October 31st and April 1st.

 Applicant is required to perform compaction testing at the Applicant’s cost. If requested, compaction test
results shall be submitted to Franson Civil Engineers. All failed material shall be removed and
compacted to specifications. Testing must be performed by a licensed soils lab.

 All concrete used in construction shall have a minimum compressive strength of 4,000 psi. The concrete
mix shall include between 5% and 7% air entrainment.

 Apply Waterstop RX, Swellstop, or MIC Engineer−approved equivalent to all concrete cold joints.

 PVC water stop, or equivalent, is required in all joints of cast−in−place concrete to prevent seepage
between the surfaces.

 Fences disturbed during construction activities must be replaced and returned to pre−construction
conditions, or better.

 Neither MIC nor Franson Civil can verify the locations of underground facilities. Blue Stakes should
always be called before digging (1−800−662−4111).

 It is the responsibility of the contractor to protect the work site. Any damage to MIC facilities caused
by construction activities will be the responsibility of the contractor and applicant.

PIPES

 Contractor must document all new pipes by video camera after installation and backfill. Any problems
with joints, levels, slopes, etc. discovered by the video technicians must be repaired. A digital copy of the
video must be submitted to Franson Civil Engineers.

 Prior to backfilling of pipes, the contractor must notify Kyle DeVaney of Franson Civil Engineers so a
GPS survey of the location and elevation of the installed pipelines can be performed.

 Pipes crossing perpendicularly over or under the irrigation pipe(s) shall have a minimum one−foot vertical
clearance.

 Pipes or other utilities running parallel to the irrigation pipe in a shared easement shall be placed a
minimum of 5 feet horizontally distanced from the irrigation pipe.

 Pipes entering or exiting a cleanout box or manhole should be sealed and grouted.

 Pipes entering a cleanout box or manhole must be secured in place with a concrete collar.

IRRIGATION CLEANOUT BOXES AND MANHOLES

 Knock out boxes and manholes are not allowed. All boxes and manholes shall be pre−cast with cored
openings for the pipes or shall be cast−in−place.

 Pipes entering boxes and manholes should be concreted on the outside and grouted on the inside.

 Irrigation boxes and manholes shall not be buried. They shall extend to the surface of the final grade.
Any existing boxes and manholes that will not extend to the final grade surface shall be extended to
match the final grade. If the box has gates, the box shall extend 6 inches above the ground surface.

INLET AND OUTLET STRUCTURES

 Canal floor and embankment material removed for excavation shall be replaced with 12_inch minimum

thickness of 10
−6 cm/sec permeability clay material, compacted to 95% standard Proctor density in 6−inch

maximum lifts.

 Canal embankment shall be shaped to match the existing canal prism.

BORING

 Bore pits must be placed completely outside the canal right−of−way.

 Fill bore pits with a mixture of native material and 10% bentonite powder to create a seal that will
prevent water from following the new conduit.

 Bore pit compaction shall be a minimum of 95% standard Proctor density.

 Trench plugs are to be placed at each end of the casing.

 Trench plugs are to extend the width of trench, 12 inches above and below casing pipes, and with a
thickness of 24 inches.

 Trench plugs shall be a 10% bentonite and 90% clay mixture. At least 40% of the backfill material
must pass a No. 200 U.S. standard sieve prior to adding bentonite powder. The backfill material shall
then be amended by adding and thoroughly mixing commercial bentonite powder with the backfill material
at a ratio of one−part bentonite to nine parts backfill material. Impermeable flowable fill is an
acceptable alternative.

 Contractor to notify Kyle DeVaney of Franson Civil Engineers when trench plugs are installed.
Verification of trench plug completion must be performed by Franson Civil Engineers before backfilling.
Kyle can be reached at 801−756−0309.

 Water line pipe inside the casing shall have restraining joints.

 Thrust blocks are required on all bends for DIP, PVC, or PIP water lines.

DIRECTIONAL DRILLING AND MICROTRENCHING

 Work cannot interfere with delivery of water. Installation activities may take place at any time provided
MIC’s access to operation, maintenance, and replacement of irrigation facilities is not impacted.

 Bore pits must be placed completely outside the canal right−of−way.

 Fill bore pits with a mixture of native material and 10% bentonite powder to create a seal that will
prevent water from following the new conduit.

 Bore pit compaction shall be a minimum of 95% standard Proctor density.

EASEMENTS

ADD THE FOLLOWING NOTES TO THE PLAT MAP

 No trees or shrubs in Mapleton Irrigation Company easements.

 No telephone boxes or power boxes in Mapleton Irrigation Company easements.

 Fences disturbed during construction activities must be replaced and returned to pre−construction
condition, or better.

 Irrigation boxes may not be fenced in yards. Direct access (not through fences) must be provided to
Mapleton Irrigation Company from city streets.

MAPLETON IRRIGATION COMPANY (MIC) NOTES
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Varies
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6
" Place 6"−12" Dia. Riprap to 3’

Upstream of New Structure
18" Min. Thickness

V
a
ri
es

45°

6
" 
M
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. 
E
a
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 S
id
e

8"

6"

Rebar In Headwall 3
4

B Inlet Structure Profile
NTS

1 Grate Detail
NTS

4 Trashrack Detail
NTS

5 Trashrack Connection Detail
NTS

3 Grate Connection Detail
NTS

2 Grate Frame Detail
NTS

A Inlet Structure Plan
NTS   (For Flow >12 CFS)

Trashrack Connections Required

Pipe Size Number of
Connections Required

24"
30"

4
5

Table 1 For Detail

If Box is Cast in Place, Rebar to Be Placed at 12 Inches On Center (O.C.)
Each Way (E.W.) Minimum.
All Pipes Into Box Shall Be Grouted and Watertight.
Submit to Canal Company Engineer For Approval.
Entire Trashrack to Be Hot Dipped Galvanized.
Minimum Two Grates to Be Installed.  Submit to Canal Company Engineer
For Approval.

5
3

1.

2.
3.
4.
5.

Notes:

Disclaimer:

The Drawings Provided in These Standards are Only Intended to Show the
Type of Facility(ies) That Will be Acceptable to the MIC.  These Are Not
Intended to be Used Directly in the Design of Facilities as Each
Encroachment/Crossing Has its Own Unique Circumstance, Dimensions, Design
Criteria, etc.  It is the Responsibility of the Applicant’s Design Engineer,
Who Will Stamp the Drawing, to Ensure that Each Project is Designed
Properly.
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 D
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6" to 8" Minimum Diameter Riprap 12"
Thick Required For Earthen Ditch

2’ Minimum

5’

B
4

B
4

A
4

A
4

8" Min.

1
4" x 7" Wide Plate

1
4" x 6" Wide Plate 1− 12" Dia. Sch. 80 Steel Pipe

@ 4" O.C. for Pipes < 36" and
7" O.C. for Pipes >/= 36"
Welded to Angle Iron

W
id
th

 o
f

E
x.

 D
it
ch

6" to 8" Minimum Diameter 12" Thick
Riprap Required For Earthen Ditch

3 − 12" Anchor Bolts
Required

L4" x 31
2" x 516"

D
4

D
4

C
4

C
4

5
3

5’

6" to 8" Min. Dia. Riprap
Required For Earthen Ditch

12" Min.

3 − 12" Anchor Bolts Required

L4" x 31
2" x 516"

2
1

12
"

Existing Ditch Bank

8" Min.

18
"

M
in
.

3
4" Minus Material

Compacted to 95%
Standard Proctor

Concrete Transition

8"
Min.

Slope Floor to Pipe

5’

6" to 8" Min. Dia. Riprap
12" Thick Required For

Earthen Ditch

Concrete Transition

Existing Ditch Bank

18
" 
M
in6
"

18
"

M
in
.

#4 Rebar @ 12" O.C.
E.W Minimum

4
4

Rebar in Footing
of Pipe Headwall

8" M
in
.

3
4

Rebar in Headwall

Min. Width to Be
Pipe Outside Dia.

+1’−0"

Existing Ditch

8
" 
M
in
.

18
"

Place #4 Rebar as Shown
Around Pipe Opening,
Submit Rebar Reinforcement
to Engineer

Pipe Outside
Dia. + 1’−0"

1− 12" Dia. Sch. 80 Steel Pipe @
4" O.C. for Pipes < 36" and 7"

O.C. for Pipes >/= 36"
Welded to Angle Iron

8
" 
M
in
.

5
3

Place #4 Rebar 16" x 16"
Min. Bend @ 12" O.C.

16
"

M
in
.

16"

B Ditch Pipe Connection Section
NTS

A Ditch Pipe Connection Section
NTS

1 Ditch Pipe Connection
NTS    (For Flows 12 CFS or Less)

2 Trash Rack Plan
NTS

C Trash Rack Section
NTS

D Trash Rack Front Section
NTS

3 Rebar in Headwall
NTS 4 Rebar in Footing of Pipe Headwall

NTS

If Box is Cast in Place, Rebar to Be Placed at 12 Inches O.C. E.W. Minimum.

All Pipes into Box Shall Be Grouted and Watertight.

Submit to Canal Company Engineer For Approval of Final Dimensions on
Rebar Reinforcement and Concrete Components.

1.

2.

3.

Notes:

Disclaimer:

The Drawings Provided in These Standards are Only Intended to Show
the Type of Facility(ies) That Will be Acceptable to the MIC.  These
Are Not Intended to be Used Directly in the Design of Facilities as
Each Encroachment/Crossing Has its Own Unique Circumstance,
Dimensions, Design Criteria, etc.  It is the Responsibility of the
Applicant’s Design Engineer, Who Will Stamp the Drawing, to Ensure
that Each Project is Designed Properly.
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8"
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1’−0"

B
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B
51’

−3
"

1’
−3

"

Waterman C−10 Canal
Gate or Equivalent

1
5

4
’−
0"

 M
in
.

or
 a

s 
R
eq

’d
.

4’−5"

Canal
Right−of−Way

Line

Canal

Weir Box

3
5

3
5

Pipe Size Varies

45°

6"

1’−0"

Top of Canal BankBottom of Canal Bank

2
5

2
5

8"

2
"

M
in
.

2
" 
M
in
.

Welded Grating
2" Max. Spacing

Waterman C−10
Canal Gate

or Equivalent

1
5

Canal
Right−of−Way

Line

Canal

6
" 
M
in
.

8
"

1
9

For Slope
See Table 1

Existing
Ground

Place Trench Plug
(See Note 6)

2
’−
0
"

3"

1’−2"

#4 Bars @ 12"
O.C. Each Way

#4 Bars in Base
as Shown

24" x 14" #4
Bends @ 12" O.C.

#4 Bars @ 12" O.C.

8"

6" 6"

6
"

6"

3"

V
a
ri
es

2
1"

2
1"

3’−0"

#4 Bars @ 12"  Min.
On Center Each Way

2
"

3"
Elev. Above
Canal Bank

See www.watermanusa.com/PDF/C−10.pdf

1 Waterman C−10 Canal Gate
NTS

A Weir Plan
NTS

B Weir Section
NTS

3 Rebar Detail
NTS

Lid Details For Box Shown on Sheet       or      .

Box Not to be Placed in Driveways, Roads, or Other Traffic Areas.

All Pipes Into Boxes Shall Be Grouted and Watertight.

Box Wall Thickness and Reinforcement are Dependent on Site

Conditions and Depth. Minimum Size as Shown.

Dimensions Shown on Walls and Boxes are Minimum Size. Specific Site

Conditions of Boxes and Walls May Require Additional Thickness or

Width.

Trench Plug to be Placed in Location Shown for Width of Trench and

12 Inches Above and Below Pipe at a thickness of 24 Inches.  Plugs

Shall be a 10% Bentonite and 90% Clay Mixture.

Place Structure on 6−Inches of Irrigation Company Engineer Approved

Compacted Bedding.

Minimum Pipe Slopes

Pipe Size Min. Slope, ft/ft

24"

30"

0.0008

0.00058

Table 1

1
9

Min. Slope, %

.08%

.058%

Notes:

1.

2.

3.

4.

5.

6.

7.

2
9

2 Rebar Detail
NTS

Disclaimer:

The Drawings Provided in These Standards are Only Intended
to Show the Type of Facility(ies) That Will be Acceptable to
the MIC.  These Are Not Intended to be Used Directly in the
Design of Facilities as Each Encroachment/Crossing Has its
Own Unique Circumstance, Dimensions, Design Criteria, etc.  It
is the Responsibility of the Applicant’s Design Engineer, Who
Will Stamp the Drawing, to Ensure that Each Project is
Designed Properly.
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6’−0"

4
’−
0
"

Welded Angle Iron
Mounting Bracket
Along Sides and Bottom

B
6

B
6

1" Grate

Match Inlet
Pipe Size

2’−0"

Weir Plate

Note:
Rebar per Manufacturer’s
Specifications.

C
6

C
6

2
6

Angle Iron
Bracket (Typ.)

Baffle
Plate
Detail

1
6

1
9

V
a
ri
es

12"
Min.

12"
Min.

6" Min.
Typ.

6
" 
M
in

.

Baffle
Plate

Install Staff Gauge with 1/100th Foot Increments.
Bottom of Staff Gauge Shall be Placed at the
Elevation of the Bottom of the Weir

Flow FlowWeir
Plate

Place Outlet Near
Bottom of Drain Box

Angle Iron Bracket

Elev. Above
Bank of Canal

6
"

M
in
.

4’−0"
MIN.

6"
MIN.

6
"

M
in
.

V
a
ri
es

V
a
ri
es

1/2" Ø Drain

8
"

4"4" Elevation
Approved by
Irrigation
Company Engineer

Anchor Bolts @ 8" Spacing
(Typ.)

Weir Plate May be
Embedded into Concrete

3’−0"

1
4

1
4

6"
MIN.

Weir Plate 316 SS
3
8" Thick

1/2" Dia. 316 SS Anchor
Bolts, 4" Min. Embedment

Angle Bracket 304 SS
4" x 4" x 14"

3/8"

Varies

4−1/2" Dia. x 1−1/2" 316
SS Bolts and Nuts
and Lock Washers

Neoprene Gasket (14" x 4")

Flow

Neoprene
Gasket

4
5°

4’−0"

1’−6"

Drill 1/2" Dia. Hole for
3/8" Dia. x 1−1/2" 316
SS Bolts (6 Places)

Angle Bracket
Downstream Side

7"

2"

Galvanized Steel Baffle

2"
3/8" Dia. 316 SS Anchor
Bolts 4" Min. Embedment

Baffle May be Embedded
into Concrete

7"

B Section
NTS

C Section
NTS

2 Angle Iron Detail
NTS

1 Baffle Plate Detail
NTS

Q=3.367  LH     @ L=3

0.2

0.3

0.4

0.5

0.6

 0.66

0.90

1.66

2.56

3.57

4.69

5.42

H (Ft.) Q (cfs)

Table 1
3/2

If Box is Cast in Place Rebar to be Placed at 12"
O.C. E.W. Minimum.

Details For Cast in Place Box See       .

All Pipes into Box Shall Be Grouted and
Watertight.

Submit to Irrigation Company Engineer for
Approval on Final Dimensions on Rebar
Reinforcement and Concrete Components.

Place Structure on 6−Inches of Irrigation Company
Engineer Approved Compacted Bedding.

2
5

A Plan View
NTS

Notes:

1.

2.

3.

4.

5.

Note: Place #4 Rebar at 12"
O.C. E.W. in Structure Floor
and Walls

Disclaimer:

The Drawings Provided in These Standards are Only Intended to Show
the Type of Facility(ies) That Will be Acceptable to the MIC.  These
Are Not Intended to be Used Directly in the Design of Facilities as
Each Encroachment/Crossing Has its Own Unique Circumstance,
Dimensions, Design Criteria, etc.  It is the Responsibility of the
Applicant’s Design Engineer, Who Will Stamp the Drawing, to Ensure
that Each Project is Designed Properly.
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Flow

Extend Wingwall
into Canal Bank

as Required

Stilling Wells 18" Dia. w/
Staff Gauge Starting at

Parshall Flume Floor Elev.

Stilling Well Connections
to be Sealed and Flush
with Flume Wall (Typ.)

Flow

6"

6"

D
7

D
7

6" Wide Footing

B
7

B
7

Extend Wingwall
into Canal Bank
as Required

1’−3" 4’−5" 2’−0" 3’−0"

1’
−6

"
M
in
.

Slope 1:4

Flow

Level
Floor

1" x 1" x 1/8" Galvanized
Angle Iron

9
"

Flow

18
" 18
"

6
"

2" PVC Connection
to Stilling Well

Sub−Base Material
3/4" Minus Compaction
95% Std. Proctor Density

3
" 
T
yp

.

2"

6" Min. Concrete Base
6" Min. Concrete Base

3
"

3
"

4’−5"
Converging

Section

2’−0"
Throat
Section

3’−0"
Diverging
Section

2
’−
9
"

4’−6"

1’
−0

"

2
’−
0"

Crest

2’−0"

6"

45° Wingwall

6"

4
’−
10

"

#4 Vertically
2 Each Side

#4 Rebar at 12" O.C. E.W.

Varies

6"
MIN.

#4 Bends 18" x 18" @ 12" O.C. For
Length of Wall, Except Throat Section,
Then Use #4 Bends 18" x 15"

6"
MIN.

6"
MIN.

Flow
Q

(cfs)

5.96
6.03
6.10
6.18
6.25
6.32
6.39
6.46
6.53
6.60
6.68
6.75
6.82
6.89
6.97
7.04
7.12
7.19
7.26
7.34
7.41

1.30
1.31
1.32
1.33
1.34
1.35
1.36
1.37
1.38
1.39
1.40
1.41
1.42
1.43
1.44
1.45
1.46
1.47
1.48
1.49
1.50

4.50
4.56
4.62
4.68
4.75
4.82
4.88
4.94
5.01
5.08
5.15
5.21
5.28
5.34
5.41
5.48
5.55
5.62
5.69
5.76
5.82
5.89

1.08
1.09
1.10
1.11
1.12
1.13
1.14
1.15
1.16
1.17
1.18
1.19
1.20
1.21
1.22
1.23
1.24
1.25
1.26
1.27
1.28
1.29

3.18
3.24
3.29
3.35
3.41
3.46
3.52
3.58
3.64
3.70
3.76
3.82
3.88
3.94
4.00
4.06
4.12
4.18
4.25
4.31
4.37
4.43

0.86
0.87
0.88
0.89
0.90
0.91
0.92
0.93
0.94
0.95
0.96
0.97
0.98
0.99
1.00
1.01
1.02
1.03
1.04
1.05
1.06
1.07

a
Head

H
(feet)

2.03
2.08
2.13
2.18
2.23
2.28
2.33
2.38
2.43
2.48
2.53
2.58
2.63
2.68
2.74
2.80
2.85
2.90
2.96
3.02
3.07
3.12

0.64
0.65
0.66
0.67
0.68
0.69
0.70
0.71
0.72
0.73
0.74
0.75
0.76
0.77
0.78
0.79
0.80
0.81
0.82
0.83
0.80
0.85

0.42
0.43
0.44
0.45
0.46
0.47
0.48
0.49
0.50
0.51
0.52
0.53
0.54
0.55
0.56
0.57
0.58
0.59
0.60
0.61
0.62
0.63

1.07
1.11
1.15
1.19
1.23
1.27
1.31
1.35
1.39
1.44
1.48
1.52
1.57
1.62
1.66
1.70
1.75
1.80
1.84
1.88
1.93
1.98

0.35
0.37
0.40
0.43
0.46
0.49
0.51
0.54
0.58
0.61
0.64
0.68
0.71
0.74
0.77
0.80
0.84
0.88
0.92
0.95
0.99
1.03

0.20
0.21
0.22
0.23
0.24
0.25
0.26
0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
0.36
0.37
0.38
0.39
0.40
0.41

Flow
Q

(cfs)
a

Head
H

(feet)

Head−Flow Relationship
 for Concrete Flume

Table 1

Reinforcing to be #4 Rebar @ 12−Inches O.C. E.W. with
20−Inch Minimum Splice Length.

Rebar to be Bent at Angles of Structures.  Overlap to
be in Straight Lengths Only.

Applicant to Submit Actual Plans and Material of Flume
Prior to Construction.

A Plan

B Profile

C Rebar Plan

D Cross Section
NTS

1.

2.

3.

Notes:Disclaimer:

The Drawings Provided in These Standards are Only Intended to Show
the Type of Facility(ies) That Will be Acceptable to the MIC.  These
Are Not Intended to be Used Directly in the Design of Facilities as
Each Encroachment/Crossing Has its Own Unique Circumstance,
Dimensions, Design Criteria, etc.  It is the Responsibility of the
Applicant’s Design Engineer, Who Will Stamp the Drawing, to Ensure
that Each Project is Designed Properly.
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6’−0" Min.

4
’−
0
" 
M
in
.

Welded Angle Iron
Mounting Bracket
Along Sides and Bottom

B
8

B
8

1" Grate

Match Inlet
Pipe Size

2’−0" Min.

Weir Plate

C
8

C
8

2
8

Angle Iron
Bracket (Typ.)

Baffle
Plate
Detail

1
8

V
a
ri
es

12"
Min.

12"
Min.

6" Min.
Typ.

6
"

M
in
.

Baffle
Plate

Install Staff Gauge with 1/100th Foot Increments,
The Bottom of Staff Gauge Shall be Placed at the
Elevation of the Bottom of the V−Notch

Flow Flow

Weir
Plate

Place Outlet Near
Bottom of Drain Box

Angle Iron Bracket

Elev. Above
Bank of Canal

6
" 
M
in

.

Note:
Place #4 Rebar at 12"
O.C. E.W. In Structure
Floor and Walls

6"
Min.

4’−0" Min.
6"

Min.

6
"

M
in
.

V
a
ri
es

V
a
ri
es

1
2" Ø Drain

90°

6"6"
Elevation Approved by
Irrigation Co. Engineer

Anchor Bolts @ 8" Spacing (Typ.)

Weir Plate May Be
embedded into Concrete

1’
−6

"
M
in
.

Weir Plate 316 SS
3
8" Thick

1
2" Dia. 316 SS Anchor
Bolts, 4" Min. Embedment

Angle Bracket 304 SS
4" x 4" x 14"

45°

3
8"

Varies

4 12" Dia. x 1 12"
316 SS Bolts
and Nuts and
Lock Washers

Neoprene Gasket (14" x 3")

Flow

Neoprene
Gasket

V−Notch
Invert

4’−0"

1’−6"

Drill 12" Dia. Hole for
3
8" Dia. x 1 12" 316 SS

Bolts (6 Places)

Angle Bracket
Downstream Side

7"

2"

Galvanized Steel Baffle

2"3/8" Dia. 316 SS Anchor
Bolts 4" Min. Embedment

Baffle May be
Embedded into Concrete

7"

B Section
NTS C Section

NTS
2 Angle Iron Detail

NTS

1 Baffle Plate Detail
NTS

 Flow Table

Cw

0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50

0.04
0.12
0.25
0.44
0.70
1.02
1.43
1.92
2.50
3.17
3.94
4.82
5.80
6.89

2.5

H
(Ft.)

Q
(cfs)

Q=Cw x H^2.5

A Plan View
NTS

If Box is Cast in Place, Put #4 Rebar Placed at 12" O.C. E.W.
In Structure Floor and Walls Minimum.

Details For Cast in Place Box See     .

all Pipes into Box Shall Be Grouted and Watertight.

Submit to Irrigation Company Engineer For Final Dimensions on
Rebar Reinforcement and Concrete Components.

Place Structure on 6−Inches of Irrigation Company Engineer
Approved Compacted Bedding

2
5

Notes:

1.

2.

3.

4.

5.

Disclaimer:

The Drawings Provided in These Standards are Only Intended to Show
the Type of Facility(ies) That Will be Acceptable to the MIC.  These
Are Not Intended to be Used Directly in the Design of Facilities as
Each Encroachment/Crossing Has its Own Unique Circumstance,
Dimensions, Design Criteria, etc.  It is the Responsibility of the
Applicant’s Design Engineer, Who Will Stamp the Drawing, to Ensure
that Each Project is Designed Properly.
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Recess Frame 2" to Support
Grate

4’

Varies

18" Min.

C−10 Canal Gate (See Sheet 5)

Seal & Grout

Seal & Grout

B
9

B
9

Place on a Minimum of
6" Compacted Bedding

or 2
9

1
9

Pipe Size Varies

Match
Existing Pipe

Roadway or Utility Easement

4’ Min. Cover

Turnout Pipe

Waterman Canal
Gate (See Sheet 5)

1
5

6" Min.

Varies

Varies

V
a
ri
es

Welded Galvanized Grating
2" Max. Spacing

3
8" Thick Solid Lid

with Handle

Varies

V
a
ri
es

Handle

3 Bubble Up Box Section
NTS

B 4’ x 4’ Irrigation Box Profile
NTS

A 4’ x  4’ Irrigation Box Plan
NTS

4 Bubble Up Turnout Box Section
NTS

Notes
1. If Box is Cast in Place, Rebar to be Placed

at 12" O.C. E.W. Minimum.

2. Details For Cast in Place Box See      .

3. all Pipes into Box Shall Be Grouted and
Watertight.

4. Submit to Engineer Final Dimensions on
Rebar Reinforcement and Concrete
Components.

5. Minimum Pipe Slopes for Pipe Under Roadway
See Sheet 4.

6. Boxes May be Precast or Cast in Place.
Boxes Shall Have a Minimum Interior Width
and Length of 4’ With #4

   Rebar @ 12" O.C. Boxes Must Be Submitted
for Review.

7. Irrigation Boxes Shall not be Placed In
Roadway.

8. All Pipe Placed in Roadway Must be Class iii
RCP.

9. Removal and Replacement of Canal Banks
will Require testing and Proctors by a
Licensed Soils Lab.

2
5

1 Grate Detail
NTS

2 Solid Lid
NTS

Disclaimer:

The Drawings Provided in These Standards are Only Intended to Show
the Type of Facility(ies) That Will be Acceptable to the MIC.  These
Are Not Intended to be Used Directly in the Design of Facilities as
Each Encroachment/Crossing Has its Own Unique Circumstance,
Dimensions, Design Criteria, etc.  It is the Responsibility of the
Applicant’s Design Engineer, Who Will Stamp the Drawing, to Ensure
that Each Project is Designed Properly.
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B
10

B
10

2’−0" Min.

Existing Ditch Bank

Place 3−Feet of 6"−8"
Riprap at End of Pipe
to Prevent Scour

Gate Must be Installed
and Sealed According

to Manufacturer’s
Specifications

6" Min
Typical

Pipes Must be
Sealed and Grouted

FlowFlow

Flow

4’−0"

6" Min.

Waterman C−10 Gate1
5

Between 2’−0"
AND 2’−6"

Existing Ground

Invert of Pipe to
Match Ditch Flowline

Pipes Must be
Sealed and Grouted

Gate Must be Installed
and Sealed According

to Manufacturer’s
Specifications

See Grate Detail
E
10

Existing Ditch

FlowFlow

Grating,
19 W 4100 A

Leave Opening for
Valve Guide Rail

Leave Opening for
Valve Guide Rail

Weld 38" x 2" x 2" x
2’−6" Angle Iron to

Under Side for
Support Across

Corner

3" (Typ.)

4’−0"

4
’−
0"

F
10

F
10

2"

3"

3
8" x 2" x 2"
Angle Iron

Grating

D
10

D
10

Gate Must be Installed
and Sealed According to

Manufacturer’s
Specifications

6" Min
Typical

Pipes Must be
Sealed and Grouted

FlowFlow

Flow

4’−0"

Waterman C−10 Gate1
5

Between 2’−0"
AND 2’−6"

Existing Ground

Pipes Must be
Sealed and Grouted

Gate Must be Installed
and Sealed According to

Manufacturer’s
Specifications

See Grate Detail
E
10

6" Min.

FlowFlow

A Turnout Box Plan
NTS

B Turnout Box Section
NTS

All Pipes Into Box Shall Be Grouted and Watertight.

Boxes May Be Precast or Cast In Place.  Boxes Shall
Have a Minimum Interior Width and Length of 4 Feet
With #4 Rebar @ 12 Inches O.C. Boxes Must Be
Submitted For Review.

Turnout and Diversion Boxes Shall Not Be Placed In
Roadway.

All Exposed Metal Shall be Galvanized.

E Grate Detail − Top View
NTS

F Wall Section
NTS

C Diversion Box
NTS

D Diversion Box Section
NTS

1.

2.

3.

4.

Notes:

Disclaimer:

The Drawings Provided in These Standards are Only Intended
to Show the Type of Facility(ies) That Will be Acceptable to
the MIC.  These Are Not Intended to be Used Directly in the
Design of Facilities as Each Encroachment/Crossing Has its
Own Unique Circumstance, Dimensions, Design Criteria, etc.  It
is the Responsibility of the Applicant’s Design Engineer, Who
Will Stamp the Drawing, to Ensure that Each Project is
Designed Properly.
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C
a
na

l C

C
a
na

l R
.O

.W
.

C
a
na

l R
.O

.W
.

L

Bore Pit

Proposed Utility

Receiving Pit

Top of Canal BankTop of Canal Bank

10’ or Centerline to Canal ROW,
Whichever is Greater

See Notes 8−10 Sheet 6

10’ or Centerline to Canal ROW,
Whichever is Greater

B
11

B
11

C
a
na

l B
a
nk

C
a
na

l B
a
nk

Canal
Right−of−Way

Line

State Conduit Type,
Size, and Class

Canal
Right−of−Way

Line

Backfill Pits
With 10% Bentonite
(See Note 2)

Bore Pit Bore PitExisting
Box Culvert

4’ Min. From Bottom of Earth Canal
 or 2’ Min. From Bottom of

Box Culvert to Top of Conduit

20’ or Canal R.O.W.
Whichever is Greater

Center of Canal
To Canal R.O.W.

Center of Canal
To Canal R.O.W.

Centerline To
Canal R.O.W.

Centerline To
Canal R.O.W.

12’ Min.

Receiving
Pit

Boring
Pit

Existing Box
Culvert

State Conduit
Diameter, Thickness,

Material & Class

 Canal R.O.W.

B
Not To Scale

Directional Drill Under Canal Cross Section

Notes:

1. Bore Pit Compaction to Be 95% Standard Proctor Density.

2. Fill Bore Pits With a Mixture of Native Material and 10% Bentonite Powder
to Create a Seal That Will Prevent Water From Following the New Conduit.

3. Stormwater Runoff Enters the Canal During Storm Events or at Other
Unexpected Times. It is the Responsibility of the Contractor to Protect the
Work Site.

4. Conduit Must Be a Minimum of 2 Feet Below the Bottom of the Existing Canal
Box Culvert or 4 Feet Below Earthen Canal Bottom.

5. Bore Pits Must Be Placed Completely Outside of the Canal Right−of−Way.

6. Above Canal Conduit/Cables Must be a Minimum of 1 Foot Above the Top of
Canal.

B
Not To Scale

Directional Drill or Microtrench Above Canal Cross Section
A

Not To Scale

Direction Drill or Microtrench
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12
"

M
in
.

Pipe O.D.
Plus 12" Min.

6
"

6
"

M
in
.

Native Soil Material Compacted
to  a Min. of 95% Standard

Proctor Density

Metallic Warning Tape Marked
"Irrigation Water"

3
4" Crushed Rock

6" of Roadbase Compacted to 95%
Standard Proctor Density if Within
Roadway or Topsoil Compacted to

85% Standard Proctor Density

1’
−6

"

2
’ 
M
in
.

Disclaimer:

The Drawings Provided in These Standards are Only Intended to Show
the Type of Facility(ies) That Will be Acceptable to the MIC.  These
Are Not Intended to be Used Directly in the Design of Facilities as
Each Encroachment/Crossing Has its Own Unique Circumstance,
Dimensions, Design Criteria, etc.  It is the Responsibility of the
Applicant’s Design Engineer, Who Will Stamp the Drawing, to Ensure
that Each Project is Designed Properly.
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Maximum Lift is 12" Before Compaction

Notes:

1.

A Pipe Bedding Trench Section
NTS



D
ry C

reek C
a
na

l F

C
a
na

l B
a
nk

C
a
na

l B
a
nk

L

Existing Road

Bore Pit
Receiving Pit

Proposed Utility

Varies Varies

Canal
Right−of−Way

Line

Canal
Right−of−Way

Line

Canal R.O.W.

Elevation

Elevation

Impermeable Material 12" Thick in 6"
Lifts Through Excavation Area,
Bentonite Fabric or Approved Geoliner

Place Trench Plugs
at Ends of Casing
on Both Sides

Casing Pipe

Carrier Pipe

4’ Min. From Bottom of Earth Canal
or 2’ Min. From Bottom of Box Culvert

to Top of Casing

Steel Casing Installed
Through Entire Width

of Canal R.O.W.

If Soil Resistivity is Less Than 2500 Fill
Annular Space With Cellular Concrete,

Present Soil Resistivity Results to Engineer
State Size, Thickness, and

Rating of Steel Casing

Min. 2:1
Layback Slope

℄

A
Not To Scale

Canal Boring Plan

B
Not To Scale

Canal Boring Section

Table 1
Steel Casing Diameter

Diameter
(Inches)

Wall Thickness
(Inches)

12

14 − 16

18

20 − 22

24 − 26

28 − 32

34 − 36

38 − 42

0.188

0.312

0.312

0.375

0.438

0.500

0.562

0.562

Notes:

1. Bore Pit Compaction to Be 95% Standard Proctor Density.

2. Trench Plugs Are to Be Placed in Locations Shown on Both Sides For Width
of Trench and 12 Inches Above and Below Casing Pipes and a Thickness of
24 Inches. Plugs Shall Be a 10% Bentonite and 90% Clay Mixture.

3. Contractor Should Note Canals Are Sometimes Used For storm Drain and
Will Collect Storm Water During and Following Rain, Snow, or Other
Event Resulting in Water Being Discharged in the Storm Drain System.

4. Waterline Pipe Inside of Casing Shall Have Restraining Joints.

5. Thrust Blocks are Required on All Bends For DIP, PVC, or PIP Waterlines.

6. Casing Must Be a Minimum of 2 Feet Below the Bottom of the Existing
Canal Box Culvert or 4 Feet Below Earthen or Canal Bottom.

7. Bore Pits Must Be Completely Placed Outside of the Canal Right−of−Way.
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