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Standard Drawings Disclaimer:

The Drawings Provided in These Standards Are Only Intended to Show
the Type of Facility(ies) That Will Be Acceptable to the SIDG.
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 Crossing is Designed Properly.

By Using Any Details in These Drawings, You Acknowledge That You
Have Verified the Standard Drawing Detail is Adequate For
Incorporating into Your Design.  Franson Civil Engineers Will Not Be
Held Liable For Any Use of These Drawings.
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8" Min.
Place 6" − 12" Dia. Riprap to 5 Feet
Upstream of New Structure,
18" Min. Thichness

6
" 
M
in
. 
E
a
ch

 S
id
e

Pipe Size
Varies

V
a
ri
es

2’−0"
Min.

Varies

6
"

M
in
.

6" Min.
6" Min.

V
a
ri
es

V
a
ri
es

2
’−
0"

12"
Min.

Varies

4
5°

1’−6"

B
2

B
2 Existing Flowline

Existing Top of Bank

2
1

Existing Ground

Pipe Size Varies

C
2

Grate Connection Detail E
2

Grate Frame Detail

D
2

Trashrack Detail
Existing
Top of Bank

Existing Flowline
V
a
ri
es

2
’−
0"

M
in
.

6
" 
M
in
.

F
2

Trashrack Grate Detail

6
" 
M
in
.

Place 6" − 12" Dia. Riprap
to 5 Feet Upstream of
New Structure, 18" Min.
Thickness

3
4" Minus Material Compacted to
95% Standard Proctor Density

12" Min. From
Top of Grate

to Top of Wall

Anchor Bolts to Be a Min. of 3"
Above Top of Outside Dia. of Pipe

2 12" Min. Embedment

2" x 2" x 14" Angle Iron Frame
Welded at the Corners

Grate

1
2" 316 SS Anchor Bolt

(Typ.)

Existing Ground

Top View

Side View

Varies

Varies2" x 14" Steel Bar

2" x 2" x 14
Angle Iron

1 12" Dia. Sch. 80
Steel Pipe @ 7" O.C.

V
a
ri
es

2" x 2" x 14"
Angle Iron

Provide Trashrack
Connection Details

Provide Trashrack
Connection Details

2’−0"
Min.

V
a
ri
es

Welded Grating
2" Max. Spacing

2’−0"
Min.

V
a
ri
es

2" x 2" x 14" Angle Iron
Frame Welded at the
Corners

1
2" 316 SS Anchor Bolt
(Typ.)

C
2

Grate Connection Detail
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A
Not To Scale

Inlet Structure Plan

B
Not To Scale

Inlet Structure Profile

C
Not To Scale

Grate Connection Detail

D
Not To Scale

Trashrack Detail

F
Not To Scale

Trashrack Grate Detail
E

Not To Scale

Grate Frame Detail

Notes:

1. If Box is Cast−in−Place, a Minimum of #4 Rebar to Be Placed at
12−Inches on Center Each Way.

2. All Pipes Going Into Box Shall Be Grouted and Watertight.

3. Entire Trashrack to BE Hot Dipped Galvanized.

4. All concrete Used in Construction Shall Have a Minimum Compressive
Strength of 4000 psi.

5. The Concrete Mix Shall Include Between 5% and 7% Air Entrainment.



5’−0"
Min.

W
id
th

 o
f

E
xi
st

in
g

D
it
ch

2’−0"
Min.

8" Min.

Transition Floor and Wall
to Diameter of Pipe

4" − 6" Min. Diameter Riprap,
12" Thick Required For Earthen Ditch

H
3

H
3

J
3

J
3

Existing Ditch Bank

Slope Floor to Pipe

Concrete
Transition

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

4" − 6" Min. Diameter Riprap,
12" Thick Required For Earthen Ditch

5’−0"
Min. 18

"
M
in
.

6
"

M
in
.

18
"

M
in
.

8
"

M
in
.8"

Min.

K
3

Rebar in Headwall

Minimum Width Shall
Be the Pipe Outside

Diameter +1’−0"

8
" 
M
in
.

18
"

M
in
.

Existing Ditch

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

1
4" x 7" Wide Plate

(3) 12" Anchor Bolts
Required

L 4" x 3 12" x 516"

1
4" x 6" Wide Plate

1 12" Dia. Steel Pipe @ 7" O.C.

4" − 6" Min. Dia. 12" Thick Riprap
Required For Earthen Ditch

W
id
th

 o
f

E
xi
st

in
g

D
it
chM

3
M
3

N
3

N
3

2
1

12"
Min.

18
"

M
in
.

6" Min.

5’−0" Min.

12
"

Existing Ditch bank

4" − 6" Min. Dia. Riprap
Required For Earthen Ditch

(3) 12" Anchor Bolts Required
L 4" x 3 12" x 516"

Concrete Transition

3
4" Minus Material Compacted to
95% Standard Proctor Density

Pipe Outside
Diameter +1’−0"

8
" 
M
in
.

1 12" Dia. Steel Pipe
@ 4" O.C.
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G
Not To Scale

Ditch Pipe Connection Plan

H
Not To Scale

Ditch Pipe Connection Section

J
Not To Scale

Ditch Pipe Connection Section K
Not To Scale

Rebar in Headwall

L
Not To Scale

Trashrack Plan

M
Not To Scale

Trashrack Section

N
Not To Scale

Trashrack Front Section

Notes:

1. If Box is Cast−in−Place, a Minimum of #4 Rebar to Be Placed at
12−Inches on Center Each Way.

2. All Pipes Going Into Box Shall Be Grouted and Watertight.

3. Submit to Engineer Final Dimensions of Rebar Reinforcement and
Concrete Components.

4. All Concrete Used in Construction Shall Have a Minimum Compressive
Strength of 4000 psi.

5. The Concrete Mix Shall Include Between 5% and 7% Air Entrainment.



3’−0" x 3’−0" Min. Precast or
Cast−in−Place Concrete Box

V
a
ri
es

6
" 
M
in

im
um

 F
ro

m
O
ut

si
de

 o
f 

Pi
pe

4" − 6" Dia. Riprap 12" Thick to
5’−0" Downstream of Pipe Outlet

3’−0" Wider Than Outlet End Section

Irrigation Pipe
(RCP)

Q
4

Q
4

 6" Min. Varies 6’−0" Min.

6
"

M
in
.

V
a
ri
es

V
a
ri
es

2
" 
M
in
.

Existing Ground

Min. 6" Thickness of Roadbase
or 34" Crushed Rock

See Note 2

6" of Pipe Bedding Where Required
By Canal Company Engineer

Irrigation Pipe (Type May Vary)
End Sections or Any Pipe Open to
Ground or Exposed Shall Be RCP

4" − 6" Dia. Riprap to 5’−0"
Downstream of Pipe Outlet

Match Elevation
to Existing Ditch

2" x 2" Notch For Grate

R
4

Outlet Grate Detail  or S
4

Solid Lid Detail
(Type of Lid to be Specified by Engineer)

Install Concrete
Prefabricated Flared End

V
a
ri
es

Welded Galvanized Grating
2" Max. Spacing

IRRIGATION

Varies

V
a
ri
es

Standard Manhole Ring an
Lid Labeled "IRRIGATION"

Standard Proctor Density (Type S1)

6" Minus Native Material
Compacted to 95% Max. Standard

Proctor Density (Type S3)

Metallic Warning Tape
Marked "Culinary Water"

Well Graded Granular 3/4" Minus
Material Machine Compacted to
95%  Standard Proctor Density

(Type S2)

6
"

4
’−
0
" 
M
in
im
um

 t
o 

T
op

 o
f 

Pi
pe

12
"

M
in
.

6
"

Pipe O.D. Plus 12" Min.

6"

2"

3’−2" 4"

2
"

V
a
ri
es

2
1"

6"

6
"

2
1"

6"

#4 Bars @ 12" O.C
Each Way

Elev. Above
Canal Bank
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P
Not To Scale

Pipe Outlet Plan

Q
Not To Scale

Pipe Outlet Profile

R
Not To Scale

Outlet Grate Detail S
Not To Scale

Solid Lid Detail

U
Not To Scale

Typical Trench Detail

Notes:

1. Details For Cast−in−Place Box, See        .

2. All Pipes Going Into Box Shall Be Grouted and Watertight.

3. Submit to Engineer Final Dimensions of Rebar Reinforcement and
Concrete Components.

4. All Concrete Used in Construction Shall Have a Minimum Compressive
Strength of 4000 psi.

5. The Concrete Mix Shall Include Between 5% and 7% Air Entrainment.

6. Knockout Boxes Are Not Allowed.

T
Not To Scale

Pumping Box Section

T
4



D
ry C

reek C
ana

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

3 Rods or Canal R.O.W.

To Canal ROW or
20’ From Top of Bank
Which ever is Greater

Reconstruct Maintenance
Road to Original StateElevation

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
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V
Not To Scale

Canal Boring Plan

W
Not To Scale

Canal Boring Section

Table 1
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 Inches Below the Invert of the Existing
Canal Box Culvert or 4 Inches Below Earthen or Canal Bottom.

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



C−10 Canal Gate
as Needed

Recess Frame 2 Inches
to Support Grate

Y
6

Y
6

R
4

Outlet Grate Detail

3’−0" Min.

V
a
ri
es

6
" 
M
in
.

Seal and
GroutSeal and

Grout

Place Irrig. Box on a
Min. of 6 Inches of
Compacted Bedding

Flow

Turnout Pipe

V
a
ri
es

6
"

M
in
.

Flow

AB
6

Waterman C−10 Canal Gate

Roadway or Utility Easement

4
’−
0
" 
M
in
.

C
ov

er

Minimum 18" Dia. RCP Required Under Roadway
(Consult Canal Company For Required Size)

Match
Existing Pipe
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X
Not To Scale

Irrigation Box Plan

Y
Not To Scale

Irrigation Box Section

Z
Not To Scale

Bubble Up Turnout Box Section

AA
Not To Scale

Bubble Up Turnout Box Section

AB
Not To Scale

Waterman C−10 Canal Gate

T
4

Notes:

1. If Box is Cast−in−Place, Minimum of #4 Rebar to Be Placed @ 12 Inches On Center, Each Way.

2. For Details For Cast−in−Place Box See        .

3. All Pipes Into Box Shall Be Grouted and Watertight.

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

5. For Minimum Pipe Slopes For Pipe Under Roadway, See Table 1 on Sheet 6.

6. Boxes May Be Precast or Cast−in−Place. Boxes Shall Have a Minimum Interior Width and
Length of 3 Feet With #4 Rebar @ 12 Inches On Center. Boxes Must Be Submitted For Review.

7. Knockout Boxes Are Not Allowed.

8. Irrigation Boxes Shall Not Be Placed in Roadway.

9. All Pipe Placed in Roadway Must Be Class III RCP.

10. All Concrete Used in Construction Shall Have a Minimum Compressive Strength of 4000 psi .

11. The Concrete Mix Shall Include Between 5% and 7% Air Entrainment.

Minimum Pipe Slopes

Pipe Drain Size Min. Slope, ft/ft

12"

15"

18"

24"

30"

0.002

0.0015

0.0012

0.0008

0.00058

Table 1

Min. Slope, %

.2%

.15%

.12%

.08%

.058%



Canal

Flow

Irrigation Pipe
or Storm Drain
(See Note 1)

12
"

3
’−
0"

M
in
.

7
’−
0"

M
in
. 10

’−
0"

+
 P

ip
e 

O
.D

.
(M

in
.)

Cutoff Wall
(Both Sides)

AD
7

AD
7

AE
7

AE
7

12
"

6" Min. or
as Required
By Engineer

Minimum Reinforcement
of #4 Bars @ 12" O.C.

6
"

6
"

Pipe Size Varies

Compacted to 95%
Standard Proctor Density

6
"

2
’−
6
"

1’−0" Min.
Thickness

Place Face of Cutoff Wall
Against Undisturbed Soil

Note:
Engineer to Determine Rebar Size
and Spacing in Cutoff Wall.

AC
Not To Scale

Pipe Inlet Plan

AD
Not To Scale

Pipe Inlet Section

AE
Not To Scale

Cutoff Wall Detail
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Notes:

1. All Storm Drain Pipe Must Be Pre−Approved and Have Signed Agreement
With All Parties.

2. Storm Drain Pipe Discharge May Be Subject to Pre−Treatment Regulations.

3. All Storm Drain Pipes Shall Be RCP.

4. Drawing is For Pipe Entering Canal at 90°, Other Dimensions May Apply
For Varying Angles.

5. The Length of Concrete in Channel is 10 Feet Plus the Outer Diameter of
the Discharge Pipe.

6. Pipe to Be Cut Flush With Concrete.
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Grate Detail − Top View
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AF
Not To Scale

Turnout Box Plan

AG
Not To Scale

Turnout Box Section

AH
Not To Scale

Diversion Box Plan

AJ
Not To Scale

Diversion Box Section

AK
Not To Scale

Grate Detail − Top View

AL
Not To Scale

Wall Section

Notes:

1. All Pipes Into Box Shall Be Grouted and Watertight With Concrete Collar.

2. Boxes May Be Precast or Cast−in−Place. Boxes Shall Have a Minimum Interior
Width and Length of 3 Feet With #4 Rebar @ 12 Inches On Center. Boxes
Must Be Submitted For Review.

3. Turnout Boxes and Diversion Boxes Shall Not Be Placed in Roadway.

4. All Concrete Used in Construction Shall Have a Minimum Compressive
Strength of 4000 psi .

5. The Concrete Mix Shall Include Between 5% and 7% Air Entrainment.

6. Knockout Boxes Are Not Allowed.

7. All Boxes That Carry Storm Water Must Have an Overflow to Bypass Gates
During High Storm Flows.



Cleanout Box Must be Placed
Near New and Old Land Drain
Transition, or Clay Pipe Can
Tie Directly Into Cleanout Box

XXX

X X X X

Property Line
of Development

Concrete Collar or
Rubber Boot Required

Existing Clay Pipe
Land Drain

New Land Drain to
Butt Up to Existing
Clay Pipe at
Project Extents

New Land Drain to Match
Exiting Diameter or Larger.
Use Only ADS N−12 Pipe With
Manufactured Perforations
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Trench Wall

Key Clay Cutoff
Into Trench Wall
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Clay Cutoff Wall Every
250 Feet Min. Along
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Groundwater From
Following Trench

AN
9

Cleanout Box Detail

Sewer Line or
Other Utility

AP
9

AP
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3’−0"
Min.

DRAIN

Use Solid Manhole Lids
Marked "DRAIN" in Roads

or Where Debris May Enter
Round Manholes Are Also
Accepted For Cleanout
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AQ
9

AQ
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Note:
A Clay Cutoff Wall is Only Required When
Utilities are Lower Than the Land Drain.
The Preferred Design is to Have All Utilities
Above Land Drains.

Install Geotextile Fabric of at Least
Mirifi 140 N Series or Equivalent Around

Clean Gravel (See Note 2)

Use Only ADS N−12 Pipe
With Manufactured

Perforations

1’
−0

"
M
in
.

1" Clean Gravel

Top of Clay Cutoff
Must Be at Least to

Top of Land Drain

1’−0"
Min.

Keyed in Trench Wall

Regular Trench Wall

Clay Cutoff Wall

1’
−0

"
M
in
.

1’−0"
Min.

Sewer or Other Utility
Lower Than Drain Lines

Install Metallic Warning Tape a
Minimum of 12 Inches Above Pipe

Grates are Allowable When
Debris Will Not Enter

AK
8

Grate Detail − Top View

Existing Ground

Pipes Must Be Sealed
and Grouted

Secure Pipe in Place
With Concrete Collar
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Notes:

1. Land Drains to Be 8 Inches Minimum or Diameter to Match Existing Drain.

2. In Areas With Clay Soils, SIDG to Perform a Test With Geotextile Fabric
to Determine if it Can Be Left Off of Bottom and Sides of Gravel Envelope.

3. All Backfill Materials to Be Compacted to a Minimum of 95% Standard
Proctor Density.

4. Knockout Boxes Are Not Allowed.

AM
Not To Scale

Land Drain Detail

AN
Not To Scale

Cleanout Box Detail

AP
Not To Scale

Land Drain Section

AQ
Not To Scale

Cleanout Box Section
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Bore Pit

Proposed Utility

Receiving Pit

Existing Operation and
Maintenance Road

Top of Canal BankTop of Canal Bank

1 Rod
(or May Vary)

2 Rods
(or May Vary)

AS
10

AS
10

C
an

al B
ank

C
an

al B
ank

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

Reconstruct Maintenance Road
to Original State or Better

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

Box Culvert to Top of Conduit

3 Rods or Canal R.O.W.
(1 Rod = 16.5 Ft.)

To Canal R.O.W.
or 1 Rod From

Center of Canal
(Whichever is Greater)

To Canal R.O.W. or 2 Rods
From Center of Canal
(Whichever is Greater)
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AR
Not To Scale

Directional Drill Under Canal

AS
Not To Scale

Directional Drill Cross Section

Notes:

1. Bore Pit Compaction to Be 92% Modified 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.
Canal Right−of−Way is Generally 1 Rod on the Uphill Side and 2 Rods on the
Downhill Side. Right−of−Way Dimensions May Be Greater in Some Areas.


