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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 BDD.  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 facilities are 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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NOTES TO BE ADDED TO THE DRAWING SET UNDER HEADING LABELED ˆBENJAMIN DRAINAGE DISTRICT (BDD) NOTES˜

 Contractor must notify Franson Civil Engineers (Franson Civil) at least 24 hours before construction on BDD facilities. Call
Kyle DeVaney, P.E., with Franson Civil Engineers at 801−756−0309. Failure to do so may result in a $10,000 fine.

 BDD contact during construction: Anthony Canto, Chairman, 801−655−3234.

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

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

 It is the responsibility of the contractor to protect the work site. Any damage to the canal corridor caused by construction
activities will be the responsibility of the Contractor and Applicant.

 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 BDD 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 BDD nor Franson Civil can verify the locations of underground facilities. Blue Stakes should always be called before
digging (1−800−662−4111).

UNDERDROUND DRAIN LINES

 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 drain pipe shall have a minimum one−foot vertical clearance.

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

 Clay cutoffs are required every 250 feet on sewer and other lines that are deeper than drain lines to prevent water from
following the pipe trench. Clay cutoffs must be 2 feet long, keyed into the trench walls 1 foot, surrounding the pipe, and as
high as the drain lines.

DRAIN LINE 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.

 Land drain 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.

STORMWATER AND DETENTION BASINS

 Orifice plate must be galvanized steel or aluminum.

 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.

DIRECTIONAL DRILLING AND MICROTRENCHING

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

 Bore pits must be located outside of canal corridor.

 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 95% standard proctor density.

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, P.E., 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.

BOX AND PIPE CULVERTS

 Channel floor and embankment material removed for excavation (between apron and undisturbed canal) shall be replaced with
a 12_inch minimum thickness of
10−6 cm/sec permeability clay material in 6−inch maximum lifts.

 Compaction around the box culverts to meet manufacturer requirements or a minimum of 95% standard Proctor density.

 Channel embankment shall be shaped to match the existing channel prism.

 Open−cut trenches for the cutoff walls shall be cut at a minimum of 2 horizontal to 1 vertical so that backfill can be
properly compacted.

 If extending an existing box culvert, Waterstop RX, Swellstop, or an approved equivalent, shall be placed between the old
culvert and the new culvert to prevent seepage. Mastic is not acceptable.

 Conduits shown on these drawings do not give permission for the conduit to be occupied by an entity other than the original
Applicant. Each entity crossing the canal must apply for, and receive, an encroachment agreement from SIDG.

EASEMENTS

ADD THE FOLLOWING NOTES TO THE PLAT MAP

 No trees, shrubs, telephone boxes, or power boxes are allowed in Benjamin Drainage District easements.

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

 Land drain boxes may not be fenced in yards. Direct access (not through fences) must be provided to Benjamin Drainage
District from city streets.

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 BDD.  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 facilities are 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.

BENJAMIN DRAINAGE DISTRICT (BDD) NOTES



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

Concrete Collar or
Rubber Boot Required

Existing Clay Pipe
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Use Solid Manhole Lids
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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
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.

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
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.

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

Existing Ground

Pipes Must Be Sealed
and Grouted

Secure Pipe in Place
With Concrete Collar

6
"

M
in
.

3’−0"

Notes:

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

2. Submit Soils Report:
2.1. If Native Soil Material is Less than 20% Fines, a Geotextile Fabric or Mirafi 140 or

Equivalent Should be Wrapped Around the 1" Clean Crushed Gravel.
2.2. if 20% or More Fines, The Geotextile Fabric Only Needs to Cover the Top of the

Backfilled 1" Clean Crushed Gravel Across the Entire Width of Trench.
3. All Backfill Materials to Be Compacted to a Minimum of 95% Standard Proctor Density.

4. Knockout Boxes Are Not Allowed.

A
Not To Scale

Land Drain Detail

B
Not To Scale

Cleanout Box Detail

C
Not To Scale

Land Drain Section

D
Not To Scale

Cleanout Box Section
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3’ x 3’ Box

ROW

ROW

Existing LD Pipe

New ADS N−12 Perforated Pipe

Existing LD PipeExisting LD Pipe No Siphons

1’ Min. Clear Typ.

Other Utilities

New ADS N−12 Perforated PIpe

R
O
W

R
O
W

3’ x 3’ Box

A
Not To Scale

Road Construction Crossing Existing Drain Plan View

B
Not To Scale

Road Construction Crossing Existing drain Profile View
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Receiving Pit
Bore Pit

Canal ROW

B
5 B
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Existing O & M Road

Proposed Utility

Top of Canal Bank Top of Canal Bank

A
710’ on Either Side of Casing

Concrete Liner Required to Extend 

 Canal R.O.W.

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

of Box Culvert to Top of Casing

Steel or Fusible HDPE Casing
to be Installed through Entire
Width of ROW  (See Table 1)

Reconstruct Maintenance Road
to Original State or Better

Canal
Right−of−Way

Line

State Type, Size, Thickness,
and Rating of Casing

Place Trench Plugs at Ends
of Casing on Both Sides
(See Note 2)

For Steel Casing If Soil Resistivity
is Less Than 2500 ohm−cm Fill
Annular Space With Cellular

Concrete.  Present Soil Resistivity
Results to Engineer

Canal
Right−of−Way

Line

Bore Pit Receiving Pit

5’

5’

Existing Box
Culvert

Pipe
Transition
if Required

Pipe
Transition
if Required

A
7

Concrete Liner

Bore Pit Compaction to Be 95% Standard Proctor Density.

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
Minimum Thickness of 24 Inches.  Plugs Shall Be a 10% Bentonite and
90% Clay Mixture, or Shall be a Flowable Fill Concrete.

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.

Waterline Pipe Inside of Casing Shall Have Restraining Joints.

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

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

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

Carrier Pipe Shall have Adequate Casing Spacers.

Notes:

1.

2.

3.

4.

5.

6.

7.

8.

A Boring Under Canal Plan View
NTS

Table 1
Steel Casing Thickness

Diameter
(Inches)

Minimum
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"

B Bore Casing Cross Section 
NTS
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Receiving Pit

Proposed
Utility

Canal ROW

Existing O & M Road

B
6

B
6

Top of Bank

Bore Pit

Top of Canal Bank Top of Canal Bank

Canal R.O.W.

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

Box Culvert to Top of Conduit

Reconstruct Maintenance Road
to Original State or Better

Canal
Right−of−Way

Line

State Conduit Type,
Size, and Class

Canal
Right−of−Way

Line

Bore Pit Existing
Box Culvert

Backfill Pits With
10% Bentonite

(See Note 2)

Receiving Pit

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.

Bore Pit Compaction to Be 95% Standard Proctor Density.

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.

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

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

Notes:

1.

2.

3.

4.

A Directional Drill or Microtrench Plan
NTS

B Directional Drill Under Canal Cross Section
NTS
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B Directional Drill or Microtrench Above Canal Cross Section
NTS



6" Min. or as
Required By Engineer

6" Min.

Canal

Compact to 95%
Standard Proctor Density

#4 Bars @ 12" O.C.
Minimum Rebar

1’ Min.

1’ Min.

10’ Min.

C
7

C
7

6" Min.

1’ Min.
Thickness

2’−6" Min.

Place Face of Cutoff Wall
Against Undisturbed Soil

B
7

B
7

Cutoff Wall
Both Sides

FLOW

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

Top of Canal Bank

Top of Canal Bank

Indicate High Water Level

Bottom of
Canal

A Concrete Liner Plan
NTS

C Cutoff Wall Cross Section
NTS

B Concrete Liner Cross Section
NTS
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End Casing at Canal R.O.W., Both Sides
(See Note 2 for Trench Plug Details)

Canal

Right−of−Way

Canal

Right−of−Way

Operation and

Maintenance Road

Top of Open
Cut Trench

B
8

B
8

Pipe

Casing
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Open Cut Placement of Pipe or
Casing Through Canal Bank

Will Require Cutting Back at
2 Foot Horizontal to 1 Foot

Vertical Slope

Top of Open Cut Trench

Open Cut Placement of Pipe or Casing
Through the Canal Bank Will Require
Cutting Back at 2 Foot Horizontal to
1 Foot Vertical Slope

Top of Canal Bank

Canal Bottom

2

1

Compact Clay Backfill to 95%
of Standard Proctor Density

Casing Must be 4’ Min. From Bottom of
Earth Canal or 2’ Min.

From Bottom of Box Culvert

Pipe or Casing

Canal R.O.W.

Casing Must be 4’ Min. From Bottom of
Earth Canal or 2’ Min.

From Bottom of Box Culvert

Canal
Right−of−Way

Line

5’

5’

Reconstruct Maintenance Road
to Original State or Better

Concrete Liner is Required, See Note 8

Place Trench Plugs at Ends
of Casing on both Sides

(See Note 2)

for Steel Casing If Soil Resistivity is Less Than 2500 ohm−cm Fill
Annular Space With Cellular Concrete,  Present Soil Resistivity

Results to Engineer

 Casing Installed Through Entire Width of R.O.W. (State
Type, Size, Thickness, and Rating of Casing)

Canal
Right−of−Way

Line

Pipe Transition
(If Required)

Pipe Transition
(If Required)State Carrier

Pipe and CLass

A Open Cut Plan View
NTS

B Open Cut Canal Crossing Cross Section
NTS

C Open Cut Canal Crossing Profile
NTS

Removal and Replacement of Canal Floor and Banks Will Require Testing and
Proctors By a Licensed Soils Lab.  Compaction to Be 95% Standard Proctor
Density.

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 Minimum Thickness of 24
Inches.  Plugs Shall Be a 10% Bentonite and 90% Clay Mixture, or Shall be A
Flowable Fill Concrete.

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

Waterline Pipe Inside of Casing Shall Have Restraining Joints.

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

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

Concrete Liner is to be Installed in the Canal Extending 5 Feet Past the Extents
of Canal Disturbance see Detail.

Carrier Pipe Shall Have Adequate Casing Spacers.

Notes:

1.

2.

3.

4.

5.

6.

7.

8.

Table 1
Steel Casing Thickness

Diameter
(Inches)

Minimum
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"
A
7
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Canal
Bottom
Width

Top of Canal Bank

Canal Bottom

Top of Canal Bank

Canal Bottom

Wing Walls are to Be Placed at an Angle of
45° With Respect to the Interior Walls of the

Box Culvert. Exceptions Will Occur in
Locations Where Canal Direction Changes

Abruptly Upon Entering or Exiting Box Culvert

3
9

End of Wing
Wall Detail

1
9

Cutoff Wall
Detail

2
9

Cutoff Front
View Detail

Bottom of Canal

Top of Canal Bank

Wall to Extend
into Bank a Min.
of 2 Feet

Concrete
Apron

Wing Wall

Backfill Behind Wall
With Clay Material
to Prevent Seepage2’ Min. Depth From

 Bottom of Apron to
Bottom of Cutoff Wall

Concrete Apron

Place Cutoff Wall
Against Undisturbed Soil

Wing Wall

Concrete Apron

Box Culvert

Cutoff Wall to
Extend to end of

Wing Walls 2’ Minimum Depth
 From Bottom of Apron

 to Bottom of Cutoff Wall

A Plan View of Box Culvert
NTS

3 End of Wing Wall Detail
NTS1 Cutoff Wall Detail

NTS 2 Cutoff Front View Detail
NTS

Box Culverts to Have a Minimum Height of 6 Feet.

Width of Box Culvert is to Match Existing Channel Bottom.

No Riprap Allowed in the Canal.

Access to Canal Operation and Maintenance Road Shall be Installed with Curb Cuts at Drive Approaches and
Thickened Concrete at Sidewalks.

Cutoff Walls and Aprons Between Wing Walls are Required.

End of Wing Wall Shall Not Interfere with Operation and Maintenance Road.

6 Foot Chain Link Fence or 4 Foot Parapet Wall is Required on All Box Culverts that Carry Pedestrian
Traffic. Exceptions may Occur Where Local Ordinances Note Otherwise and Upon Approval by Canal Company.

Drawings Submitted for Review are to Show Plan and Profile Views, Note Slope, Include Detail Indicating
Rebar Size and Spacing, and State Traffic Loading.

Casings Must Have a Minimum of 2 Feet Between Top of Casing and Bottom of Box Culvert.

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.

Notes:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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