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GENERAL NOTES:

1. PREPARED SUBGRADE MEANS COMPACTED SMOOTH SUBGRADE FREE

OF ROCK, ROOTS, WOOD DEBRIS, CONCRETE RUBBLE AND ANY SHARP

OBJECTS THAT MIGHT PUNCTURE THE HDPE LINER.

2. ALL INTERIOR SLOPES AND TOP OF BERMS TO BE SMOOTH DRUM

ROLLED.

3. ALL EMBANKMENT SLOPES SHALL HAVE A RATIO OF 3:1, COMPACTED

EARTH EMBANKMENTS TO BE CONSTRUCTED WITH 12 INCH (MAXIMUM

LOOSE LIFTS, COMPACTED TO 95% STANDARD PROCTOR DENSITY.

4. PERFORM GEOTECHNICAL ANALYSIS ON EXISTING SOIL TO CONFIRM

SOIL IS SUITABLE FOR USE IN THE LEVEE.

5. ALL BOTTOM OF PITS SHALL SLOPE TO THE SUMP @ 0.5%.
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6" Ø SDR17 Perferated

HDPE Leak Detection Pipe

3/8" Diameter Perforations @

120° (3 Holes per row, 12 Holes

per Liner Foot). Stagger Alternate

Rows 60°

120°

60°

6" Ø SDR17 Solid

HDPE Pipe

1

3 6

2

3 6

4

3 6

3

3 6

3

:

1

 

S

l

o

p

e

(

b

e

r

m

)

Washed River

Rock

Install Aquistar CT2X Submersible

Conductivity/Temperature Sensor or

Approved Equal and 3/8"  Polyethylene

Tubing in Pipe. Extend to Low Point in

Pond

6" Ø SDR17 Perferated

HDPE Leak Detection Pipe

See Detail

Liner Boot

100.0'

100.0'

Perforated SDR17 HDPE Leak Detection

Pipe (between Single Side

Geocomposite & 40 Mil. HDPE Liner).

Shading Indicates Perforated Portion of

Pipe.

6" Ø SDR17 Perferated

HDPE Leak Detection Pipe

60 Mil. HDPE

Textured Liner

Single Side

Geocomposite

8 oz. Geotextile

Prepared Subgrade

40 Mil. LLDPE Liner

Install Removable

Weatherproof Cap

Extend Pipe to Low

Point in Pond

40 Mil. LLDPE Liner

Prepared Subgrade

Compacted Subgrade

60 Mil. HDPE

Textured Liner

Compacted Fill

8 oz. Geotextile

Single Side

Geocomposite

6
"

3
"

SLOPE @ 0.5%

S
L

O
P

E
@

0
.
5

%

S
L

O
P

E

@
 
3

:
1

SLOPE

@3:1

SLOPE

@3:1

S
L

O
P

E

@
3

:
1

POND LEVEE

POND BOTTOM

P
O

N
D

 
L

E
V

E
E

P
O

N
D

 
B

O
T

T
O

M

BOTTOM OF SUMP

ELEVATION-3241.8

NOTES:

1. LEAK DETECTION SYSTEM TO BE INSTALLED

BY OWNER.

2. PERFORATED PIPE TO BE ALONG THE BOTTOM

OF THE POND. SOLID PIPE ON THE SIDE

SLOPE.

3. CONSTRUCT COMPACTED SUBGRADE TO 95%

STANDARD PROCTOR AS PER ASTM D-698.

4. EXTEND 60 MIL. RUB SHEET 1.0-FT PAST TOP

OF SHOULDER OF SUMP.

5. WASH RIVER ROCK SHALL BE 3/8" MIN. & 3/4"

MAX.

POND SUMP PLAN VIEW

Not to Scale

LEAK DETECTION/SAMPLING SYSTEM DETAIL

Not to Scale

PERFORATED PIPE DETAIL

Not to Scale

LEAK DETECTION PIPE DETAIL

Not to Scale
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4

3 7

1

3 7

2

3 7

6

3 7

7

3 7

4-ft. Min.

5

3 7

1/4"

12" Minimum

Single Side

Geocomposite

8 oz. Geotextile

Prepared Subgrade

40 Mil. LLDPE Liner

60 Mil. HDPE Liner (White)

(Textured Top)

Single Side

Geocomposite

Prepared Subgrade

8 oz. Geotextile

40 Mil. LLDPE Liner

60 Mil. HDPE Liner (White)

(Textured Top)

8 oz. Geotextile

Prepared Subgrade

40 Mil. LLDPE Liner

Single Side

Geocomposite

Anchor Trench Backfilled

with Compacted Fill

Top Edge of Pit

60 Mil. HDPE Liner (White)

(Textured Top)

60 Mil. HDPE Liner (White)

(Textured Top)

8 oz. Geotextile

Prepared Subgrade

40 Mil. LLDPE Liner

Single Side

Geocomposite

Anchor Trench Backfilled

with Compacted Fill

Top Edge of Pit

10-in Stinger Poly Pipe w/

Camlock Fittings and Caps

(Typical 5)

60 Mil. Rub Sheet, Total

Length of Stinger Pipe &

10-ft either side of Outside

Pipe

Stingers to be Anchored

See Detail

(Typical 5)

10-in Cap

(Typical 5)

10-in 45° Poly Bends

(Typical 5)

10-in Stinger Poly Pipe

(Typical 5)

10-in U-Bolts

(Typical 5)

1/2-in Steel Rod

w/1/2"-13 UNC x

4" Thrd. Lgth.

(Typical 5)

2"x4" Wood Block

(Typical 5)

     Typical All Welds

2" Steel Pipe

Support

(Typical 5)

1/2" Steel Plate - 4'x20'

1/4" Steel Strap -

4" Wide 16" Long

(Typical 5)

TOP OF BERM

10  FT.

NOTE:

1.  LEVEL MARKS TO BE LOCATED BY

SURVEYOR.

2. MARKS TO BE MADE BY AN EXTRUSION

WELDER USING BLACK FILAMENT (OR WHITE

FILAMENT ON BLACK LINER).

3. MARKS SHOULD REFERENCE LOWEST POINT

ON BERM.

BOTTOM OF POND

12  FT.

11  FT.

2 FT.

3 FT.

1 FT.

15  FT.

13 FT.

14  FT.

GENERAL NOTES:

1. PREPARED SUBGRADE MEANS COMPACTED SMOOTH SUBGRADE FREE

OF ROCK, ROOTS, WOOD DEBRIS, CONCRETE RUBBLE AND ANY SHARP

OBJECTS THAT MIGHT PUNCTURE THE HDPE LINER.

2. ALL INTERIOR SLOPES AND TOP OF BERMS TO BE SMOOTH DRUM

ROLLED.

3. ALL EMBANKMENT SLOPES SHALL HAVE A RATIO OF 3:1, COMPACTED

EARTH EMBANKMENTS TO BE CONSTRUCTED WITH 12 INCH (MAXIMUM

LOOSE LIFTS, COMPACTED TO 95% STANDARD PROCTOR DENSITY.

4. PERFORM GEOTECHNICAL ANALYSIS ON EXISTING SOIL TO CONFIRM

SOIL IS SUITABLE FOR USE IN THE LEVEE.

5. ALL BOTTOM OF PITS SHALL SLOPE TO THE SUMP @ 0.5%.

2' Min.

2
'
 
M

i
n

.

ANCHOR TRENCH DETAIL

Not to Scale

1

3

LINER SYSTEM FLOOR DETAIL

Not to Scale

LINER SYSTEM SIDE SLOPE DETAIL

Not to Scale

3

1

2' Min.

2
'
 
M

i
n

.

STINGER SECTION DETAIL

Not to Scale

BOTTOM OF SUMP

WATER LEVEL MARKS

Not to Scale

Stinger System Anchor Detail

Not to Scale

Inside Pond

TYPICAL CREST DETAIL

Not to Scale

3

3 7

Caliche Surface. Depth Determined During

Construction (6" Min.) Installation Determined

by Field Engineer

Crown Embankment at

2% to Top of Levee

Top Elevation - 3260.8

20'-0"

2%

Outside Pond

1

3

3

1

N
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TURNS M
IN

. E
ACH

SID
E O

F POST

LINE POST

TIE W
IR

E W
RAPPED 2

BARB WIRE

TIE WIRE DETAIL

8'-0''

CAP BRACE BAND WITH 3/8'' BOLT

BRACE RAIL
POST 

TIE WIRES AT
24'' C/C

BRACE BAND w/ 3/8'' BOLT

END
POST

3'
-2

''

 3/8'' TRUSS
RODS

TURNBUCKLES

TOP & BOTTOM RAIL.
TIE WIRES AT 24'' C/C

LATCH

 3/16''x 3/4''
STRETCHER BARS

GATE 

CAP
8'-0''

BRACE BAND WITH 3/8'' BOLT

GATE 
HINGES

GATE

STRETCHER
BANDS

POST

4'
'

12
''c

/c

4'
, 5

', 
O

R
 6

'

O
N

 P
LA

N
S

A
S

 S
H

O
W

N

LINE POST

DIMENSIONS.

WITH 3/8'' BOLT

SEE POST & FRAMEWORK
SCHEDULE FOR FOOTING

BRACE BAND 

TOP RAIL

NOTE: GATES WIDER THAN 12'  REQUIRE
2 VERTICAL BRACES AT 1/3 POINTS.

( SINGLE GATE)
18'-0'' MAXIMUM

SEE PLANS FOR SIZE AND LOCATION OF GATES.  WHERE

SWING GATES WITH MIDDLE LATCH.
WIDTH GREATER THAN 18'  IS REQUIRED,  USE DOUBLE

GATE DETAIL6'
'

TOP & BOTTOM TENSION
WIRES CLIPPED AT 12'' C/C

LINE POST

 3/8'' TRUSS
ROD

GENERAL NOTES

A

B

SINGLE GATE LATCH

A LOCK KEEPER

F

A

B

B

D

UPPER FORKS

LOWER FORKS

UPPER GUIDE

LOWER GUIDE

E
D

F

E

C

DOUBLE GATE LATCH

C

ALTERNATE TYPE LATCH MAY BE USED IF APPROVED BY THE ENGINEER.

TYPICAL GATE LATCH DETAIL

LOCK KEEPER GUIDE

3    ALTERNATE CLIMB BARRIERS APPROVED BY THE ENGINEER PRIOR TO
   INSTALLATION MAY BE USED.  FENCE POST EXTENSION ARM SHALL BE
   MADE OF PRESSED STEEL OR MALLEABLE IRON AND SHALL BE GALVANIZED

   WIDTHS.  NO FABRIC WITH TWISTS AND BARBS ON BOTH SELVAGES WILL

2.  COST OF BARB WIRE AND EXTRA LENGTH POSTS FOR FAN TO BE INCLUDED 

1.  ALL CONSTRUCTION AND MATERIAL REQUIREMENTS SHALL BE IN ACCORDANCE

3.  ALL MISCELLANEOUS HARDWARE SHALL BE FURNISHED GALVANIZED OR

4.  CLIMB BARRIER SHOWN INTENDED ONLY TO SHOW AN ACCEPTABLE TYPE.

5.  CHAIN LINK FABRIC MAY BE ACCEPTED KNUCKLED BOTH SELVAGES IN ALL

6.  NOTE:  CLASS A IN THE PAY ITEM DENOTES NO CLIMB BARRIER: CLASS B

   IN CONCRETE IF AND AS DIRECTED BY THE ENGINEER TO SATISFY SPECIFIC

7.  STRETCHER POSTS TO BE USED IN GENERAL AT HILL TOPS AND AT BOTTOM OF

8.  ALL POSTS WITH THE EXCEPTION OF LINE POSTS,  FAN POSTS AND HEADWALL
   CONNECTION STRETCHER POSTS SHALL BE EMBEDDED IN CONCRETE WHEN FENCE
   IS BEING ERECTED ON EARTHEN FOUNDATIONS.  OTHER POSTS MAY BE EMBEDDED

   WITH THE 1988 STANDARD SPECIFICATIONS AND APPLICABLE SPECIAL PROVISIONS.

   AFTER FABRICATION.

   VALLEYS AND AT A MAXIMUM OF 500 FEET APART.

   FOOTING REQUIREMENTS.

   DENOTES CLIMB BARRIER. ( CLASS A = NOBAR; CLASS B = BARR )

   BE ACCEPTED.

   ALUMNINUM ALLOY.

  IN PRICE BID FOR CHAIN LINK FENCE.

8'-0''

CAP

TOP RAIL

T
E

N
S

IO
N

 W
IR

E
S

 

RAIL
POST BRACE

 3/8'' TRUSS 

LINE
POST

ROD24'' C/C

BANDS

CORNER, OR

 3/16'' x 3/4'' 

STRETCHER POST

STRETCHER BARS

END,

6''

CONCRETE FOOTING

TIE WIRES AT

8'-0''12'-0''
MAXIMUM

TOP RAIL

RAIL

LINE POST

POST BRACE

6''

CLIPPED AT 12'' C/C
TENSION WIRE

TO BE USED IF AND WHERE
ALTERNATE CONC. FOOTING

TOP RAIL W/CAP MAY BE USED IN LIEU
OF  BARBED TOP  WIRE,  IF APPROVED BY
THE ENGINEER, WITH THE COST OF TOP 

SEE POST & FRAMEWORK
SCHEDULE FOR FOOTING

DIMENSIONS.

 3/8'' TRUSS ROD

STRETCHER

BRACE BAND WITH 3/8'' BOLT

SEE SPECIFICATIONS

TYPICAL LINE POST DETAIL END, CORNER, & STRETCHER DETAILS

IN VALLEYS OR DEEP DEPRESSIONS, AND AT 500' MAXIMUM SPACING.
( REQUIRES CONCRETE FOOTING )

USE STRETCHER DETAILS AT ALL CORNERS, BENDS IN R/W, ON HILLTOPS,

DIRECTED BY THE ENGINEER

6'

NOTE: LINE POSTS MAY BE DRIVEN OR EARTH EMBEDED

RAIL/CAPS INCLUDED IN PRICE OF FENCE.

LINE POST
A

T
 T

O
P

 &
 2

'' 
A

T
 

B
O

T
T

O
M

 O
F

 A
R

M
 

 7/8''
APPROX.

V
A

R
IA

B
LE

SECTION A-A

A
P

P
R

O
X

. 1
''

FASTNER

6' TO 12'
GATES OVER

1 1/2''
PIPE

1 1/2''

6' WIDE

PIPE
1 1/4''ROLL

GATES UP TO

GATE FRAMES

PIPE
1 1/4''

OVER 6' TO
12' WIDE

PIPE
3.5''

PIPE
5.0''

18' WIDE
OVER 12' TO

GATE POSTS

FORMED

TOP RAIL OR
POST BRACE RAIL

A
P

P
R

O
X

.
2'

'

ALTERNATE 

( W/TOP RAIL )

POST CAP
DETAIL

FORMED
ROLL

PIPE
2''

RAIL
''H''

STRETCHER POSTS
END, CORNER, OR

LINE POST

ROLL

''C''
STAND.

FORMED
PIPE
1.5''

HEAVY
''C''

ROLL
FORMED

PIPE

POST & FRAMEWORK SCHEDULE

6' WIDE
& LESS

2.5''

0.114'' THK
1.67'' I.D.

2.722.17
LBS./LIN. FT.

0.270 IN.3

1.25"

LBS./LIN. FT.
1.811.35

0.195 IN.3

0.11'' THK
1.44'' I.D.

3

0.11'' THK
1.44''I.D.

1.81
LBS./LIN. FT.

3 0.195 IN. 3

0.226'' THK
3.55'' I.D.

LBS./LIN. FT.
9.11

2.39 IN.3 3

LBS./LIN. FT.

0.258'' THK

5.45 IN.

14.62

5.047'' I.D.

36''

42''
39''

16'' DIA.

6'' DIA.

18'' DIA.

8'' DIA.

10'- 4''
9'- 1''
7'-10''

LBS./LIN. FT.

0.075'' THK

0.165 IN.

16'' DIA. 24'' DIA.

3.5''
0.128'' THK

4.85
LBS./LIN. FT.

1.00 IN. 3

2.07'' I.D.
0.154'' THK

1.7''

LBS./LIN. FT.
3.653.26

3 .561 IN. 3

14'' DIA.9'' DIA.

0.105'' THK
1.625''

1.85
LBS./LIN. FT.

.368 IN.3 3

0.145'' THK
1.6'' I.D.

LBS./LIN. FT.
2.72

.326 IN. 3

LBS./LIN. FT.

1.7''
0.121'' THK

2.64

.506 IN.

9'' DIA.
36'' DEEP

5

4
6

6
5

4

LBS./LIN. FT.

27'' IN CONC. FOOTING; 33'' WHEN DRIVEN.

8'- 1'' W/CONC. FOOTING; 8'- 7'' WHEN DRIVEN.
9'- 4'' W/CONC. FOOTING; 9'-10'' WHEN DRIVEN.
24'' IN CONC. FOOTING; 30'' WHEN DRIVEN.

30'' IN CONC. FOOTING; 36'' WHEN DRIVEN.

6'-10'' W/CONC. FOOTING; 7'- 4'' WHEN DRIVEN.

0.125'' THK

.661 IN.

16'' DIA.9'' DIA.9'' DEEP
4'' DIA. 4'' DIA. 6'' DIA.

12'' DIA.

5'' DIA.
12'' DIA.

LBS./LIN. FT.

8'-7'' W/CONC. FOOTING
9'-10'' W/CONC. FOOTING

30'' IN CONC. FOOTING
33'' IN CONC. FOOTING
36'' IN CONC. FOOTING

7'-4'' W/CONC. FOOTING

2.47'' I.D.
0.203'' THK

1.06 IN.

5.79

2.25'' x1.9'' O.D. 1.875'' x 2.25'' x 2.88'' O.D.3.5'' x2.38'' O.D. 4.0'' O.D. 5.563'' O.D. 1.66'' O.D.1.625'' x1.66'' O.D. 1.9'' O.D.

LENGTH

NOMENCLATURE

FOOTING DIM.
IN EARTH

FOOTING DIM.
IN ROCK

WEIGHT

DIMENSIONS

CRITICAL AXIS
SEC. MODULUS

FOR GIVEN

FOR GIVEN

FENCE FAB. HT

EMBEDMENT

FENCE FAB. HT

SHAPE

PIPE

MAXIMUM WIDTH OF SINGLE SWING GATE TO BE 18 FT.; OPENING MAY BE UP TO 36 FT. WIDE

WIRE FABRIC TO BE WOVEN INTO LOCK LOOPS FOR THE ENTIRE WIDTH OF THE FABRIC.

FORMULA ON CLASS 2 COLD FORMED STEEL PIPE.

FORMULA ON CLASS 2 COLD FORMED STEEL PIPE.

DIAMETERS AS SHOWN ARE MINIMUM VALUES. DEPTHS FOR ROCK ARE MINIMUMS. DEPTHS SHOWN FOR CONCRETE FOOTINGS IN EARTH
ARE MINIMUM FOR 6 FT. HIGH FENCE, AND MAY BE REDUCED 3 IN. FOR EACH FOOT OF FENCE HEIGHT LESS THAN 6 FT. HIGH.

SECTION MODULUS AS SHOWN IS BASED UPON ASTM A53, AND AASHTO M181. SEE SPECIFICATIONS FOR SUBSTITUTION

SECTION MODULUS AS SHOWN IS BASED UPON ASTM A 501 AND AASHTO M 181. SEE SPECIFICATIONS FOR SUBSTITION

LBS./LIN. FT.

0.145'' THK

0.326 IN.

1.9'' O.D.
1.61'' I.D.

12' TO 18'
GATES OVER

C
LI

P
P

E
D

 A
T

 

NOTE: Signage Provided by 3Bear
Energy- Installed by Contractor

BARBED WIRE

3''

3''

.

3'
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