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STANDARD DRAWINGS DISCLAIMER:

THE DRAWINGS PROVIDED IN THESE STANDARDS ARE ONLY INTENDED TO SHOW
THE TYPE OF FACILITIES THAT WILL BE ACCEPTABLE To WMCD. 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 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. CONTACT CHAD BROWN FROM
FRANSON CIVIL ENGINEERS FOR ANY QUESTIONS REGARDING THESE STANDARD
DRAWINGS.
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\ ANCHOR PIT

\— CANAL BoTTOM

A CANAL LINER PLAN
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ﬂ CANAL LINING ANCHOR CANAL LINING ANCHOR / CANAL BANK

4/ N~ CANAL BOTTOM
ANCHOR PIT
LINER
\ FILL RocK WITH SAND

MEMBRANE LINER CROSS SECTION
B NTS

CONCRETE

NOTE: CONCRETE ANCHOR TO STRETCH

ACROSS ENTIRE LENGTH OF CANAL
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2'-6" MIN.

PLACE FACE OF CUTOFF WALL_/ l

AGAINST UNDISTURBED SoOIL

_ITMIN
THICKNESS

NOTE:
ENGINEER TO DETERMINE REBAR SIZE
AND SPACING IN CUTOFF WALL.

CUTOFF WALL CROSS SECTION
c NTS

CANAL

I R

CUTOFF WALL

FLOW

TopP oF CANAL BANK

BOTH SIDES 10" MiN.
[ MIN. . ] o
BoTTOM OF
ﬂ CANAL
TopP oF CANAL BANK
A CONCRETE LINER PLAN

6" MIN. OR AS
REQUIRED BY ENGINEER
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END CASING 6' FROM TOE OF
OPEN CUT PLACEMENT OF PIPE OR

- BANK ON DOWNHILL SIDE
N CASING THROUGH CANAL BANK

WILL REQUIRE CUTTING BACK AT
2 FoOoT HORIZONTAL To | FooT
VERTICAL SLOPE

|| &
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| | OPERATION AND
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AND 6' OFF OF TOE OF BANK

PIPE ——=

ToP oF CANAL BANK

END CASING 6' FROM TOP OF BANK ON UPHILL SIDE

A OPEN CUT PLAN VIEW
NTS

OPEN CUT PLACEMENT OF PIPE OR CASING
THROUGH THE CANAL BANK WILL REQUIRE
CUTTING BACK AT 2 FOOT HORIZONTAL TO

| FOOT VERTICAL SLOPE COoMPACT CLAY BACKFILL TO 95%

/ STANDARD PROCTOR DENSITY
— h— —
- _ _

CASING MUST BE 4' MIN. FROM BOTTOM OF
EARTH CANAL OR 2' MIN.
FROM BOTTOM OF Box CULVERT OR
CONCRETE-LINED CANAL

CANAL BoTTOM

CASING

OPEN CuT CANAL CROSSING CROSS SECTION
NTS

EDGE oF
DISTURBANCE

PIPE TRANSITION
(IF REQUIRED)

CASING INSTALLED THROUGH ENTIRE WIDTH OF R.O.W. (STATE
TYPE, SIZE, THICKNESS, AND RATING OF CASING)

6' FROM ToP
OF CANAL BANK
ON UPHILL SIDE

/_ CANAL BANK
—

EDGE oF
DISTURBANCE

6' FROM TOE
| —— OF CANAL BANK
ON DOWNHILL SIDE

RECONSTRUCT MAINTENANCE ToE oF
ROAD TO ORIGINAL STATE CANAL BANK
OR BETTER

TopP OF | NATURAL

GROUND

= |

= =TI PLACE TRENCH PLUGS AT ENDS

OF CASING ON BOTH SIDES I
(SEE NOTE 2)

CASING MuST BE 4' MIN. FROM BOTTOM OF
EARTH CANAL OR 2' MIN.
FROM BOTTOM OF Box CULVERT OR CONCRETE-LINED CANAL

PIPE TRANSITION

STATE TRANSMISSION (IF REQUIRED)

PIPE TYPE AND CLASS

FOR STEEL CASING IF SoIL RESISTIVITY IS LESS THAN 2500 OHM-CM FILL
ANNULAR SPACE WITH CELLULAR CONCRETE, PRESENT SoOIL RESISTIVITY

C

TABLE |
STEEL CASING THICKNESS
DIAMETER MINitUM
(INCHES) WALL THICKNESS
(INCHES)
12" 0.188"
IL" - 16" 0.312"
18" 0.312"
R 20" - 22" 0.375"
2L" - 26" 0.438"
28" - 32" 0.500"
34" - 36" 0.562"
38" - 42" 0.562"

RESULTS TO ENGINEER

OPEN CUT CANAL CROSSING PROFILE
NTS
NOTES:

|. 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.

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 MINIMUM THICKNESS OF 2L
INCHES. PLUGS SHALL BE A 10% BENTONITE AND 90% CLAY MIXTURE, OR SHALL BE A
FLOWABLE FiLL CONCRETE.

3. 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.

L. WATERLINE PIPE INSIDE OF CASING SHALL HAVE RESTRAINING JOINTS.

5. CASING MUST BE 4' MIN. FROM BOTTOM OF EARTH CANAL OR 2' MIN. FROM BOTTOM OF
Box CULVERT OR CONCRETE-LINED CANAL.

6. END PIPE CASING 6' FROM THE TOP OF THE CANAL BANK ON THE UPHILL SIDE AND 6'
FROM THE TOE OF THE CANAL BANK ON THE DOWNHILL SIDE.

7. CARRIER PIPE SHALL HAVE ADEQUATE CASING SPACERS. PER MANUFACTURERS
SPECIFICATIONS.
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TOP OF CANAL BANK

' CANAL BOTTOM
CANAL
BOTTOM
WIDTH

‘ CANAL BOTTOM

W

CUTOFF FRONT /2
VIEW DETAIL\ 7_/

] END OF WING
WALL DETAIL

CUTOFF WALL
DETAIL

WING WALLS ARE TO BE PLACED AT AN ANGLE OF
30° 70 45° WITH RESPECT TO THE INTERIOR WALLS
OF THE BoX CULVERT, THEN AT 90° INTO THE
BANK. EXCEPTIONS WILL OCCUR IN LOCATIONS
WHERE CANAL DIRECTION CHANGES ABRUPTLY UPON

ENTERING OR EXITING Box CULVERT

PLAN VIEW OF Box CULVERT
A NTS

CONCRETE APRON
| /

2' MIN. DEPTH FROM
BOTTOM OF APRON TO
BOTTOM OF CUTOFF WALL

PLACE CUTOFF WALL

/AGAINST UNDISTURBED SOIL

CUTOFF WALL TO
EXTEND TO END OF
WING WALLS

CUTOFF WALL DETAIL

! NTS

WING WALL —\

NOTES:

|. Box CULVERTS TO HAVE A MINIMUM HEIGHT OF 3 FEET.

2. WIDTH OF BoX CULVERT IS TO MATCH EXISTING CHANNEL BOTTOM.

3. ACCESS ToO CANAL OPERATION AND MAINTENANCE ROAD SHALL BE INSTALLED WITH CURB CUTS AT DRIVE APPROACHES AND
THICKENED CONCRETE AT SIDEWALKS.

L. CUTOFF WALLS AND APRONS BETWEEN WING WALLS ARE REQUIRED.

5. END OF WING WALL SHALL NOT INTERFERE WITH OPERATION AND MAINTENANCE ROAD.

6. 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.

7. DRAWINGS SUBMITTED FOR REVIEW ARE TO SHOW PLAN AND PROFILE VIEWS, NOTE SLOPE, INCLUDE DETAIL INDICATING
REBAR SIZE AND SPACING, AND STATE TRAFFIC LOADING.

8. CASINGS MUST HAVE A MINIMUM OF 2 FEET BETWEEN TOP OF CASING AND BOTTOM OF Box CULVERT.

9. 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.

~

/ Box CULVERT

| — CONCRETE APRON

2' MINIMUM DEPTH
FROM BOTTOM OF APRON
TO BoTTOM OF CUTOFF WALL

=

CUTOFF FRONT VIEW DETAIL

NTS

ToP oF CANAL BANK

BoTTOM OF CANAL

WALL TO EXTEND
INTO BANK A MIN.
OF 2 FEET

CONCRETE
APRON

\  BACKFILL BEHIND WALL
WITH CLAY MATERIAL

TO PREVENT SEEPAGE

WING WALL

3 END OF WING WALL DETAIL
NTS
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CANAL

WATERMAN C-10 CANAL
GATE OR EQUIVALENT

I'-0"

/— PIPE SIZE VARIES |
|

CANAL
RIGHT-OF-WAY
LINE

OR AS |REQ'D.

4'-0"

BoTTOM OF CANAL BANK —=

WATERMAN C-10

==

CANAL GAT
OR EOUIVALEN?—\

.| g-r._

=— 06" MIN.

PLACE TRENCH PLUG
(SEE NOTE 6)

CANAL
RIGHT-0F-WAY

EXISTING
GROUND

LINE

FOR SLoPE
SEE TABLE |

\\ TURNOUT OR SUMP Box

/E\ WELDED GRATING
\O_/ 2" MAX. SPACING

\
~
<~

—=1 8" |4

NOTES:

2.

LID DETAILS FOR BOX SHOWN ON SHEET
N
Box NOT TO BE PLACED IN DRIVEWAYS, ROADS, OR OTHER TRAFFIC AREAS.

ALL PIPES IN 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 |2 INCHES
ABOVE AND BELOW PIPE AND A THICKNESS OF 24 INCHES. PLUGS SHALL BE A 10%
BENTONITE AND 90% CLAY MIXTURE, OR A FLOWABLE FILL CONCRETE.

THE INVERT OF THE TURNOUT PIPE SHALL BE A MINIMUM OF 2 INCHES OFF THE BOTTOM OF
THE CANAL AND NOT THE CURRENT SILT LAYER.

]

0

#L BARS @ 12"
0.C. EACH WAY

2L" X IL" #L
L~ BeNnDs @ 12"

#L BARs @ 2"

|__ 3

(N

\

#L BARS IN BASE )

AS SHOWN

}
TABLE |
MINIMUM PIPE SLOPES
PIPE SIZE MIN. SLOPE, FT/FT MIN. SLOPE, %
12" 0.002 2%
5" 0.0015 .15%
18" 0.0012 12%
2L" 0.0008 .08%
30" 0.00058 .058%
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PLACE 3 FEET OF 4 TO 6 INCH
RIPRAP AT END OF PIPE TO

PREVENT SCOUR
EXISTING DITCH BANK —=

| |
| | 2o
| L | MIN.
GATE MUST BE INSTALLED | ! !
AND SEALED ACCORDING TO H |

o
—
1
MANUFACTURER'S /O

@\ PIPES MUST BE SEALED

/ AND GROUTED

SPECIFICATIONS O

_L NS
6" MIN ||
TYPICAL
SECURE PIPES IN PLACE
' WITH CONCRETE COLLAR
A TURNOUT Box PLAN
NTS
WATERMAN
c > c > C-10 GATE
1 I
BETWEEN 2'-0" (EN SEE GRATE DETAIL
AND 2'-6" \J0/
— ] = —
EXISTING GROUND—\A EXISTING DITCH
N~ I e I e
INVERT OF PIPE TO
MATCH DITCH FLOWLINE

GATE MUST BE INSTALLED
AND SEALED ACCORDING TO

MANUFACTURER S_\ PIPES MUST BE SEALED

SPECIFICATIONS / AND GROUTED

N

' ; SECURE PIPE IN PLACE

WITH CONCRETE COLLAR

~——4'-0" MIN.

B TURNOUT BOX SECTION
NTS

GRATING,

WELD 2" x 2" x 2'-6"
ANGLE IRON TO UNDER

PIPES MUST BE SEALED SIDE FOR SUPPORT
AND GROUTED ACROSS CORNER

GATE MUST BE INSTALLED
AND SEALED ACCORDING TO
MANUFACTURER'S
SPECIFICATIONS

LEAVE OPENING FOR
VALVE GUIDE RAIL

6" MIN.
TYPICAL

; SECURE PIPES IN PLACE

' WITH CONCRETE COLLAR

DIVERSION BoXx
NTS

WATERMAN
C-10 GATE

BETWEEN 2'-0"

AND 2'-6" (EN

W SEE GRATE DETAIL

B —— = ] —

EXISTING GROUND —\A

GATE MUST BE INSTALLED
AND SEALED ACCORDING TO

MANUFACTURER'S PIPES MUST BE SEALED
SPECIFICATIONS AND GROUTED

|
L~
N

\SECURE PIPES IN PLACE

WITH CONCRETE COLLAR

19 W 4100 A~

—

—

LEAVE OPENING FOR
VALVE GUIDE RAIL

T

WELLSVILLE-MENDON

CONSERVATION DISTRICT

4'-0"
MIN

+~ 3" (Tvp.)

L Y |

é
FRANSON

CIVIL ENGINEERS

=3
Sl
==

10/

E GRATE DETAIL - ToP VIEW
NTS

| /S
T T

2" x 2"_//
ANGLE IRON
\
F GRATING LIP SECTION
NTS
NOTES:

I. 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 4' WITH
MINIMUM OF #L4 REBAR @ 12" 0.C. BOXES MUST BE
SUBMITTED FOR REVIEW.

3. TURNOUT AND DIVERSION BOXES SHALL NOT BE PLACED IN
ROADWAY.

L. GRATE TO BE GALVANIZED.
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