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LAS GALLINAS VALLEY SANITARY DISTRICT

DESIGN DRAWINGS

BID SET

SECONDARY CLARIFIER EFFLUENT PIPING

DISTRICT BOARD:

MEGAN CLARK - PRESIDENT
CRAIG K. MURRAY - VICE PRESIDENT

CRYSTAL J. YEZMAN
RONALD FORD

GARY E. ROBARDS

CURTIS PAXTON, PE - GENERAL MANAGER
MICHAEL P. CORTEZ, PE - DISTRICT ENGINEER

MEL LIEBMANN - PLANT MANAGER
DALE McDONALD, CPA - ADMINISTRATIVE SERVICES MANAGER

GREG PEASE - COLLECTION SYSTEM/SAFETY MANAGER
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SITE PLAN
MANHOLE #1 PLAN AND SECTION

LEGEND, SYMBOLS AND ABBREVIATIONS

MANHOLE #2 PLAN AND SECTIONS

1
2
3
4

6
7
8

5

C403 CCC WEIR BOX PLAN AND SECTION - DEMOLITION
C404 CCC WEIR BOX PLAN AND SECTION9

10C405 METER VAULT - DEMOLITION

CIVIL DETAILS
DETAILS

STRUCTURAL DETAILS
11
12

C901
S901

ELECTRICAL

ELECTRICAL DETAILS
GE001
GE002

GENERAL LEGEND13
14

ELECTRICAL CALCULATIONS
E001
E002

ELECTRICAL SITE PLAN 15
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LEGEND ABBREVIATIONS

SECTION AND DETAIL IDENTIFICATION

TWO WORKING DAYS BEFORE DIGGING
YOU DIG

Call: TOLL FREE
811

CALL BEFORE Underground
Service Alert
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GENERAL CIVIL NOTES:

EXISTING UTILITIES:

DISCLAIMER:
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Xref ..\..\..\.
.\001 Site Civil\XREF\Xref Bldg.dwg

122

103
C-21RECYCLE

PROCESS
BUILDING

126
C-6

PRESERVE AND PROTECT
CHLORINE ANALYZER
SHELTER AND CONCRETE PAD

*  FUTURE

MH #3

111
C-21

EXISTING
MANHOLE
IE 7.85

108
C-6

107
C-6

108

107
C-6

2-1/2"

128
C-23

FIRE HYDRANT
SEE DETAIL

130
CD-5

119
C-21

100
C-20

SC EFFLUENT
METER VAULT

116
C-22

2-1/2"

3"

112
C-21

111
C-21

131B
C-23

114
C-20

123A
C-6

108
C-6

CAP 8" PW
FOR FUTURE

EXPANSION

132C
C-15

ELECTRICAL
BUILDING

101B
C-21

131B
C-23

PIPE CONNECTION
SEE DETAIL

119
C-21

3"

BYPASS
CONTROL

90D
C-6

18"

1.5" (NOTE 3)

107
C-6

97*
C-19

UV BUILDING*

3"

90E
C-6

108
C-6

3"90A/E
C-6

90E
C-6

90B/D/E
C-6

90D/E
C-6

90E
C-6

CB #7

CB #4

132B
C-15

104
C-19

CB #3
IE 8.30

2" DRAIN

99
C-22

90A
C-6

90A
C-6

CAP FOR
FUTURE UV

4" DWV
IE: 8.42, IE: 10.42

108
C-6

3"x 1" SCH 80 CPVC
PIPING TO NEW INJECTOR
POINT, (NOTE: 3" PVC WITH
1" TUBING CAN BE SUBSTITUTED
PENDING COST OR SUPPLY ISSUES)

EX SAMPLE
RISER VAULT

PRESERVE AND PROTECT
CHEMICAL INJECTION PIPING

3\4"

ANALYZER
ENCLOSURE

36" SDR 17
HDPE

42" SDR 17
HDPE

131B
C-23

1

2

3
3B

4

5

6

7

Scale in Feet

0 10 20
SCALE: 1"=10'-0"
YARD PIPING PLAN

WEIR CCC BOX

1 - PLACE 8' Ø DOGHOUSE STYLE MANHOLE AND CUT EXISTING (2) 36" Ø HHPE PIPE, SEE DETAIL #1 & #2 ON SHEET C401.

- DISCONNECT 24" Ø HDPE PIPE #99 FROM TEE FITTING AND INSTALL HDPE BLIND FLANGE ON ABANDONED TEE 
SEGMENT SEE DETAIL #3 ON SHEET C401. COMPLETE AFTER INSTALLATION OF MANHOLE #1 AND NEW 36"Ø HDPE PIPE.

- REMOVE PIPE SLEEVE, CONCRETE ENCASE PIPE #131B. INSTALL 8' Ø MANHOLE #2 OVER 42"/24" HDPE PIPE #111,  SEE DETAIL #4
ON SHEET C402, NOTE PIPE #131B AND PIPE #111 TO REMAIN IN SERVICE.

- REMOVE PIPE SLEEVE, CONCRETE ENCASE PIPE #131B. INSTALL 8' Ø MANHOLE #2 OVER 42"/24" PIPE #111,
SEE DETAIL #5 ON SHEET C402.

- REMOVE PORTION OF ENCASED 24" Ø HDPE PIPE #99, INSTALL 42" Ø HDPE PIPE #111,SEE DETAIL #6 ON SHEET C403 AND
DETAIL #7 ONSHEET C404.

- CUT 24"Ø HDPE TO REMOVE PIPING TO METER VAULT AND REDUCERS, LEAVING ONLY 42" HDPE PIPING STUB IN
MANHOLE #2, SEE DETAIL #5 ON SHEET C402.

- REROUTE DOUBLE CONTAINMENT PVC NEW CHLORINE INJECTION POINT IN MANHOLE PIPE #90A, SEE DETAIL #9 ON SHEET C404.

- REMOVE AND SALVAGE EXISTING MAG METER SEE DETAIL #10 ON SHEET C405.

2

3

3B

4

5

6

7

KEY NOTES:

INV ELEV 7.98

INV ELEV 7.98

INV ELEV 2.00

INV ELEV 7.00

INV ELEV 2.00

APPR'DNO. DATE DESCRIPTION

REVISIONS

BY

JOB NO. -

DRAWING NO. REVISION NO.

DISTRICT ENGINEER

DATE

SCALECHECKED DRAWN

DESIGNED

LAS GALLINAS VALLEY SANITARY DISTRICT
MARIN COUNTY, CALIFORNIA

APPROVED

RCE # 54039

PLAN NO.SHEET 

GENERAL MANAGER

E  N  G  I  N  E  E  R  I  N  G

PHONE (801) 299-1327  FAX (801) 299-0153
533 W  2600 S, SUITE 275, BOUNTIFUL, UT 84010

CIVIL
SITE PLAN

JRL

JRL

KRB

EES

AS SHOWN

08/10/23

CUSTIS PAXTON Michael P Cortez

C201 B
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4'
-9

"

12
'-3

"

5'
-0

"

NON-SHRINK
GROUT IN
CHANNEL

AND RAMP

2'
-6

"

30" UL A-1180 MANHOLE
COVER

MANHOLE
LADDER RUNGS

36"Ø HDPE

PLACE 8'Ø DOGHOUSE STYLE
MANHOLE WITH FLAT LID,
 POSITION MANHOLE
OVER EXISTING 36" HDPE BEND

EXISTING
36"Ø HDPE

EXISTING
36"Ø HDPE

CORE FOR A 36"
HDPE PIPE

PENETRATION

PLACE 8'Ø DOGHOUSE STYLE
MANHOLE WITH FLAT LID,
POSITION MANHOLE
OVER EXISTING 36" HDPE BEND

30" UL A-1180 MANHOLE
COVER

MANHOLE
LADDER RUNGS

REMOVE EXISTING 36"
HDPE 90° BEND

MANHOLE #1 - DEMOLITION

Scale in Feet

0 2 4

24" GATE VALVE

24" HDPE ADAPTOR
WITH BACKER RING

24" GATE VALVE

24" HDPE ADAPTOR
WITH BACKER RING

24" x 36" HDPE
ECCENTRIC REDUCER

36" Ø HDPE
90° LONG SWEEP
BEND, PIPE #99B

EXISTING 24" HDPE

1/4"=1'-0"
PIPE CONNECTION 3

C201

1/2"=1'-0"
1

C201

1/4"=1'-0"
SECTION A

-

8'Ø DOGHOUSE STYLE
MANHOLE, POSITION MANHOLE
OVER EXISTING 36" HDPE BEND

36"Ø HDPE

36"Ø 11.75 DIA BEND HDPE

NON-SHRINK GROUT APRON
SLOPED TO CHANNEL

30" UL A-1180 MANHOLE
COVER

HDPE MANHOLE
LADDER RUNGS

EXISTING 36"Ø HDPE

EXISTING 36"Ø HDPE

36"Ø HDPE CORE FOR PIPE
PENETRATION

24" HDPE
CAP

24" HDPE
CAP

EXISTING 24" HDPE
ABANDONED

REMOVE EXISTING 24"Ø HDPE
BLIND FLANGE

A

#4 @ 12" OC EW, 3"
CLR FROM BOTTOM

1'
-0

"

RIM ELEV 13.25±
MATCH WITH EXISTING
GRADE/TOA

6"

(TYP)

12" GRANULAR FILL

3"
 M

IN

SEAL AROUND EXISTING PIPE
WITH NON-SHRINK GROUT

SEAL AROUND EXISTING PIPE
WITH NON-SHRINK GROUT

CUT EXISTING 36"
HDPE 90° BEND
TO CENTER LINE

CUT EXISTING 36"
HDPE 90° BEND

TO CENTER LINE

TO CCC

FROM CCC
WEIR BOX

FROM SC

36"Ø HDPE

TO MANHOLE #1

INV ELEV
7.00

FROM METERING
VAULT

CUT 24"
HDPE

BURIED GATE VALVE

MANHOLE #1 

Scale in Feet

0 2 4

1/2"=1'-0"

REFER TO MANHOLE #1 PLAN FOR DESIGN ADDITIONS

2
-

Scale in Feet

0 2 4

Scale in Feet

0 2 4

RUBBER
BOOTS132

S901

C127
C901

TO CCC

FROM CCC
WEIR BOX

INV ELEV 7.00
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533 W  2600 S, SUITE 275, BOUNTIFUL, UT 84010
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20" DIP

EXISTING
24" HDPE

EXISTING
42" HDPE

EXISTING 2" DRAIN,
REROUTE DRAIN AS-
NEEDED

EXISTING
30" HDPE

~4
'-9

"

EXISTING 24" HDPE

EXISTING 2" DRAIN
REROUTE AS NEEDED

INV ELEV 3.67

INV ELEV ~6.20

EXISTING
42" HDPE

30" UL A-1180 MANHOLE COVER

EXISTING METERING
VAULT

PLACE 8' Ø DOGHOUSE STYLE
MANHOLE WITH FLAT LID (R-20),

 POSITION MANHOLE
OVER EXISTING 42" HDPE BEND

20" DIP

24" HDPE

REMOVE EXISTING
HDPE ECCENTRIC

REDUCERS *

EXISTING
42" HDPE

EXISTING 2" DRAIN,
REROUTE DRAIN AS-
NEEDED

EXISTING
30" HDPE

30" UL A-1180 MANHOLE COVER

EXISTING METERING
VAULT

NON-SHRINK GROUT TO FORM
CHANNEL IN MANHOLE  *

PLACE 8' Ø DOGHOUSE STYLE
MANHOLE WITH FLAT LID (R-20),
POSITION MANHOLE OVER
EXISTING 42"/24" HDPE PIPE

PLUG EXISTING 24" HDPE
PIPE TO METERING VAULT  *

SLOPE GROUT TO CHANNEL
USE NON-SHRINK GROUT  *

CUT 24"
HDPE  *

~4
'-9

"

EXISTING 24" HDPE

EXISTING  HDPE
ECCENTRIC REDUCERS

EXISTING 2" DRAIN
REROUTE AS NEEDED

INV ELEV 3.67

EXISTING
42" HDPE

PLACE 8' Ø DOGHOUSE STYLE
MANHOLE WITH FLAT LID,

 POSITION MANHOLE
OVER EXISTING 42" HDPE BEND

CONCRETE ENCASE

1/4"=1'-0"
SECTIONB

-

1/4"=1'-0"
MANHOLE #2 - DEMOLITION 4

C201

CONCRETE ENCASE UNDERLAYING 30" Ø
HDPE, 2' BEYOND EDGE OF MANHOLE BOTTOM

HDPE MANHOLE
LADDER RUNGS

TO CCC WEIR BOX

FROM SC

TO METER
VAULT

FROM SC

REMOVE EXISTING
HDPE ECCENTRIC REDUCERS  *

CONCRETE ENCASE UNDERLAYING 30" Ø
HDPE, 2' BEYOND EDGE OF MANHOLE BOTTOM

PLUG EXISTING 24" HDPE
PIPE TO METERING VAULT  *

TO CCC WEIR BOX PLACE 8' Ø DOGHOUSE STYLE
MANHOLE WITH FLAT LID (R-20),
POSITION MANHOLE OVER
EXISTING 42"/24" HDPE PIPE

GROUT EXISTING 42" HDPE PIPE
IN MANHOLE OPENING,
MAKE WATER TIGHT  *

FROM SC

HDPE MANHOLE
LADDER RUNGS

GROUT EXISTING 24" HDPE PIPE
IN MANHOLE OPENING,
MAKE WATER TIGHT *

SEAL AROUND EXISTING PIPE
WITH NON-SHRINK GROUT  *

SEAL AROUND EXISTING PIPE
WITH NON-SHRINK GROUT

#5 @ 12" OC EW,
3" CLR FROM BOTTOM

1'
-0

"

6"

6'
-6

"

FROM SC

#5 @ 12" OC EW,
3" CLR FROM BOTTOM

7'
-0

"
1'

-0
"

6"

INV ELEV ~6.20

6" (TYP)

42" SDR 17 HDPE PIPE,
STUB 10' MANHOLE

42" SDR 17 HDPE PIPE

1/4"=1'-0"
MANHOLE #2 5

C201

B C

Scale in Feet

0 2 4

Scale in Feet

0 2 4

Scale in Feet

0 2 4

1/4"=1'-0"
SECTIONC

-

Scale in Feet

0 2 4

DETAIL #9 9
C404

S150
S901

CAP VENT PIPE

CAP VENT PIPE  *

REMOVE 42" HDPE
SLEEVE

REMOVE VENT PIPE
AND 1" SS AIR TRAP  *

REMOVE VENT PIPE
AND 1" SS AIR TRAP  *

RIM ELEV
14.50

EXISTING 20" DIP

INV ELEV 8.00

TO METER
VAULT

TO METER
VAULT

TO METER
VAULT

INSTALL DOPPLER ULTRASONIC
FLOW METER, SEE ELECTRICAL SHEETS

INSTALL DOPPLER ULTRASONIC
FLOW METER, SEE ELECTRICAL SHEETS

EXISTING METERING
VAULT

*  SEE NOTE 2

*  SEE NOTE 2

*  SEE NOTE 2

*  SEE NOTE 2

E  N  G  I  N  E  E  R  I  N  G

PHONE (801) 299-1327  FAX (801) 299-0153
533 W  2600 S, SUITE 275, BOUNTIFUL, UT 84010
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SCALE: 1/2"=1'-0"
BOX PLAN - DEMOLITION

Scale in Feet

0 2 4

EXISTING
30" POLYETHYLENE

PIPE

EXISTING
36" POLYETHYLENE
PIPE

EXISTING
VALVE ON
SS SPOOL

D

REMOVE EXISTING
24" HDPE PIPE

FROM SECONDARY
CLARIFIERS

REMOVE EXISTING
24" HDPE 90° BEND

SCALE: 1/2"=1'-0"
SECTION - DEMOLITION

Scale in Feet

0 2 4

8'
-6

"

REMOVE EXISTING
24" HDPE  90° BEND

24" HDPE 90° BEND

TOW 11.67

EXISTING
24" HDPE SPOOL

FROM
SECONDARY

CLARIFIER

REMOVE EXISTING
24" HDPE PIPE

INV ELEV 9.75

1'-0"

EXISTING
24" HDPE PIPE

2'
-5

 1
/4

"

CUT EXISTING 24"
HDPE

REMOVE ENCASED
24" HDPE PIPE

REMOVE EXISTING 24" PIPE
INSIDE OF CONCRETE BOX
AND CONCRETE SLAB

REMOVE EXISTING
CONCRETE LID OVER

24" HDPE PIPE

2'-6"

1'-4"3'-10"

SAW CUT

8"

3'
-4

"

8'-5"±

3'
-1

 1
/4

"

3'-4"±

8'
-5

"±

R
EM

O
VE

 E
XI

ST
IN

G
 C

O
N

C
R

ET
E 

SL
AB

7'-8"±

3'
-1

0"

SA
W

 C
U

T

2'-6"

SAW CUT

4'-9" 4'-9"

4'-6"±

REMOVE EXISTING
CONCRETE SLAB

PRESERVE AND PROTECT
EXISTING CONCRETE SLAB
TO REMAIN

SAW CUT

SAW CUT

1'-0"1'-0"

CORE WALL FOR 42" SDR 17 HDPE
WITH LINK SEAL AFTER THE REMOVAL
OF THE 24" HDPE (ABOVE)

6"

REMOVE 8" CONCRETE
SLAB

REMOVE THIS PORTION
OF EXISTING WALL

9"
±

CONTACT CHAMBER WEIR
6

C201

D
-

REMOVE
VENT PIPE

PRESERVE AND PROTECT EXISTING
CHANNELS AND STOP LOGS

PRESERVE AND PROTECT
EXISTING GRATING

3'
-4

"

SAW CUT

10
'-1

"

E  N  G  I  N  E  E  R  I  N  G

PHONE (801) 299-1327  FAX (801) 299-0153
533 W  2600 S, SUITE 275, BOUNTIFUL, UT 84010
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SCALE: 1/2"=1'-0"
WEIR BOX PLAN

Scale in Feet

0 2 4

EXISTING
30" POLYETHYLENE

PIPE

EXISTING
36" POLYETHYLENE
PIPE

EXISTING
VALVE ON
SS SPOOL

E

TO/FROM WATER
STORAGE

TO POND
DIVERSION BOX

FROM CCC

FROM SECONDARY
CLARIFIERS

EXISTING
36" POLYETHYLENE
PIPE

SCALE: 1/2"=1'-0"
SECTION

Scale in Feet

0 2 4

TOW 11.67

1'-0"

EXISTING
24" HDPE PIPE

2'
-5

 1
/2

"

CORE WALL FOR 42" SDR 17 HDPE
WITH LINK SEAL AFTER THE REMOVAL
OF THE 24" HDPE (ABOVE)

CUT EXISTING 24"
HDPE  AND CAP

42" SDR 17 HDPE PIPE

42" SDR 17 HDPE 35° BEND
CONTRACTOR TO COORDINATE

THE FABRICATION OF BEND

42" SDR 17 HDPE PIPE

CORE WALL FOR 42" SDR 17 HDPE
WITH LINK SEAL

42" SDR 17 HDPE PIPE

42" SDR 17 HDPE 35° BEND
CONTRACTOR TO COORDINATE

THE FABRICATION OF BEND

8'
-9

 1
/2

"

3'
-4

"

2'-6"

#5 x 44" @ 12 OC,
6" EMBED

NEW CONCRETE
WALL

#5 ,x 30" @ 12 OC,
6" EMBED, (TYP)

#5 ,x 30" @ 12 OC,
6" EMBED, (TYP)

#5 x 44" @ 12 OC,
6" EMBED

INV ELEV 2.00

ALUMINUM GRATING
SURFACE MOUNTED

(3 SIDES)
HYDROPHILIC WATERSTOP

LINK SEAL

6"

SEE  DETAIL 8, THIS SHEET,
FOR GRATING

2'-6"

GRATING

4'-9" 4'-9"

3'
-0

"

G
R

AT
IN

G

ALUMINUM GRATING
SURFACE MOUNTED

ALUMINUM GRATING

CONTACT CHAMBER
7

C201

E
-

SCALE: 1/2"=1'-0"
CCW BOX GRATING PLAN

Scale in Feet

0 2 4

8
C201

E

CUT EXISTING 3"x 1"  CONTAINMENT PIPE,
SCH 80 CPVC TO ACCOMEDATE NEW 3"x 1" TEE

TO MANHOLE

EXISTING 3"x 1"
CONTAINMENT PIPE

SPLICE TEE

3"x 1" COUPLING,
SPLICE AS NEEDED

TO METER
VAULT

NTS
DETAIL9

C402

S114
S901

S131
S901

S124
S901

S114
S901

EXISTING 3"x 1"
CONTAINMENT PIPE

3"x 1" CONTAINMENT PIPE

PRESERVE AND PROTECT EXISTING
EXISTING CHANNELS AND STOP LOGS

PRESERVE AND PROTECT
EXISTING GRATING

PRESERVE AND PROTECT EXISTING
EXISTING CHANNELS AND STOP LOGS

E  N  G  I  N  E  E  R  I  N  G

PHONE (801) 299-1327  FAX (801) 299-0153
533 W  2600 S, SUITE 275, BOUNTIFUL, UT 84010

8/
18

/2
02

3
C

:\U
SE

R
S\

KE
N

N
ET

H
.B

AE
TZ

\A
Q

U
A 

EN
G

IN
EE

R
IN

G
\L

G
VS

D
 - 

D
O

C
U

M
EN

TS
\L

AS
G

15
01

19
-S

EC
O

N
D

AR
Y 

TR
EA

TM
EN

T 
U

PG
R

AD
ES

\P
H

AS
E 

18
\D

R
AF

TI
N

G
\0

01
 S

IT
E 

C
IV

IL
\C

40
1-

40
5.

D
W

G

9 of 16

SECONDARY EFFLUENT LINE MODIFICATIONS



20" DIP

REMOVE EXISTING FLOW
METER AND SALVAGE

TO OWNER

INSTALL 20" BLIND FLANGE
ON EACH EXPOSED FLANGE

DEMOLITION PLAN

Scale in Feet

0 2 4

1/2"=1'-0"
10

C201

SECONDARY CLARIFIER EFFLUENT
METER VAULT
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THRUST BLOCK BEARING AREA IN SQ. FT. @200 PSI  WORKING PRESSURE

43.6
56.9
72.0
88.9
128.0

PIPE
SIZE

4
6
8

10

3.6
8.0
14.3
22.3
32.0

CROSS
90°

BEND
3.6
8.0
14.3
22.3

30.8
40.3
50.9
62.9
90.5

END
DEAD

2.6
5.7
10.1
15.8
22.7

TEE WYE VALVE
22.5°
BEND

1.0
2.3
4.0
6.2

2.0
4.4
7.7
12.1

45°
BEND

1.0
1.2
2.0
3.1

11.25°
BEND

THRUST BLOCK BEARING AREA IN SQ. FT. @250 PSI  WORKING PRESSURE

38.5

78.6

54.5
71.1
90.0
111.1
160.0

50.3

113.1

63.7

4

PIPE
SIZE

3.24.5
10.0
17.8
27.8
40.0

7.1
12.6

28.3
19.7

CROSS TEE WYE END VALVE BEND
1.32.5

BEND BEND
1.0

BEND

BEND
90°

23.1 23.1

67.9
47.2
38.2
30.2

67.9
47.2
38.2
30.2

DEAD

17.0
11.8
7.6
4.3
1.9

END

17.0
11.8
7.6
4.3
1.9

VALVE

17.7 9.1 4.6

26.5
18.4
14.9
11.8

52.0
36.1
29.3
23.1

13.4
9.3
7.5
6.0

6.7
4.6
3.0
1.7
1.0

BEND
22.5°

1.5

13.0
9.1
5.8
3.3

BEND
45°

1.0

3.4
2.4
1.5
1.0

BEND
11.25°

14

24
20
18
16

SIZE
PIPE

4

12
10
8
6

32.7

96.0
66.7
54.0
42.7

2.7

24.0
16.7
10.7
6.0

CROSS

23.1

67.9
47.2
38.2
30.2

1.9

17.0
11.8
7.6
4.3

TEE

THRUST BLOCK BEARING AREA IN SQ. FT. @150 PSI  WORKING PRESSURE

23.1

67.9
47.2
38.2
30.2

1.9

17.0
11.8
7.6
4.3

WYE

96.0
66.7
54.0
42.7
32.7
24.0
16.7
10.7
6.0
2.7

THRUST BLOCK BEARING AREA IN SQ. FT. @500 PSI  WORKING PRESSURE

77.0

157.1

108.9
142.2
180.0
222.2
319.9

100.6

226.2

127.3

4

PIPE
SIZE

6.38.9
20.0
35.6
55.6
80.0

14.2
25.2

56.6
39.3

CROSS TEE WYE END VALVE BEND
2.54.9

BEND BEND
1.3

BEND

23.6 12.1 6.1

35.4
24.6
19.9
15.7

69.3
48.1
39.0
30.8

17.8
12.4
10.0
7.9

8.917.4 4.5
14

24
20
18
16

12

128.0
88.9
72.0
56.9
43.6
32.0

30.8
40.3
50.9
62.9
90.5

2.6
5.7
10.1
15.8
22.7

30.8
40.3
50.9
62.9
90.5

2.6
5.7

10.1
15.8
22.7

30.8
40.3
50.9
62.9
90.5

2.6
5.7
10.1
15.8
22.7

6
8

10

2.8
5.0
7.7

5.5
9.7
15.1

1.4
2.5
3.9

29.5 15.1 7.6

44.2
30.7
24.9
19.7

86.6
60.2
48.7
38.5

22.2
15.4
12.5
9.9

11.121.7 5.6
14

24
20
18
16

12
38.5

78.6

50.3

113.1

63.7

3.2
7.1
12.6

28.3
19.7

38.5

78.6

50.3

113.1

63.7

3.2
7.1

12.6

28.3
19.7

38.5

78.6

50.3

113.1

63.7

3.2
7.1
12.6

28.3
19.7

90°DEAD 22.5°45° 11.25°

90°DEAD 22.5°45° 11.25°

54.5
71.1
90.0
111.1
160.0

4.5
10.0
17.8
27.8
40.0

6
8

10

5.6
9.9
15.4

10.9
19.3
30.1

2.8
5.0
7.7

59.0 30.1 15.1

88.3
61.3
49.7
39.3

173.2
120.3
97.4
77.0

44.4
30.8
25.0
19.8

22.143.3 11.1
14

24
20
18
16

12
108.9
142.2
180.0
222.2
319.9

8.9
20.0
35.6
55.6
80.0

77.0

157.1

100.6

226.2

127.3

6.3
14.2
25.2

56.6
39.3

77.0

157.1

100.6

226.2

127.3

6.3
14.2
25.2

56.6
39.3

77.0

157.1

100.6

226.2

127.3

6.3
14.2
25.2

56.6
39.3

1/2"Ø ANCHORS AROUND GATE
VALVES TO THRUST BLOCK

ALL TIMBER USED
FOR BLOCKING IS
TO BE REDWOOD

*  THRUST BLOCKS REQUIRED
    AT ALL BENDS

PLUG
VALVE

*BENDS

PLUG TEE

TEE

CROSS

NOTES:

1- CONCRETE SHALL NOT BE PLACED AROUND JOINTS AND BOLTS. 
COVER ALL METAL CONTACT AREAS WITH A POLY WRAP PRIOR TO 
CONCRETE PLACEMENT.

2- ALL THRUST BLOCK BEARING FACES SHALL BE PLACED AGAINST 
UNDISTURBED SOIL OR APPROVED COMPACTED BACKFILL. THE 
BEARING FACE IS CONSIDERED TO BE THE FACE PLANE OF THE 
BLOCK PERPENDICULAR TO THE AXIS OF FLOW.  A FLANGED OR 
CAPPED PIPE END WILL HAVE ONE BEARING FACE, AND ELBOW 
THRUST BLOCK WILL HAVE TWO, A TEE WILL HAVE THREE, AND A 
CROSS WILL HAVE FOUR, EACH OF WHICH MUST MEET THE TABLE 
REQUIREMENTS.  FLOW IS CONSIDERED TO BE IN BOTH DIRECTIONS 
FOR STRAIGHT THROUGH IN LINE COMPONENTS SUCH AS VALVES, 
REDUCERS, AND ETC., WHICH THEREFORE HAVE A MINIMUM OF TWO
BEARING FACES.

3- SQUARE ALL EDGES TO RECEIVE CONCRETE. THRUST BLOCKS SHALL
BE GENERALLY CUBIC IN CONFIGURATION.

4- CALCULATED  WITH AN ALLOWABLE BEARING PRESSURE OF 1500 
LBS. PER SQ. FT.

5- ALL FITTINGS AND VALVES SHALL BE ANCHORED WITH TWO #5 REBAR.

6- CENTER ALL FITTINGS OVER THRUST BLOCKS.

7- ALL REBAR SHALL BE FUSION BONDED EPOXY COATED AFTER IT HAS
BEEN SHAPED OR BENT TO FIT.

8- FACTOR OF SAFETY OF 1.5 WAS USED TO ACCOUNT FOR PRESSURE 
TESTING.

NTS
THRUST BLOCK

C101

SECTION A-A
PRECAST CONCRETE BASE
9" MIN THICKNESS REQUIRED
UNDER PIPE

3"
CHANNEL TO MATCH

PIPE DIAMETER

SLOPE APRON SIDES
TO CHANNEL

AS SHOWN

ON PLANST
AN

D
AR

D
SE

C
TI

O
N

S 
AS

R
EQ

U
IR

ED

ST
AN

D
AR

D
O

FF
SE

T 
C

O
N

E
SE

C
TI

O
N

PLAN

FINISH GRADE

3'
-0

"
6" M
IN

12"

MIN

STANDARD MANHOLE
CASTING "D&L A-1180"

OR APPROVED
EQUIVALENT WITH

VENT HOLES

30" "D&L A-1180" OR EQUAL
MANHOLE RING AND COVER
TO HAVE VENT HOLES

INSTALL GRADE RING
AS REQUIRED

JOIN MANHOLE SECTIONS WITH
"RAM-NEK" OR "KENT SEAL"
RUBBER GASKETS OR APPROVED
EQUAL
ASTM C-923 RESILIENT
CONNECTORS (RUBBER BOOT
JOINTS WITH STAINLESS STEEL
CONNECTION BAND -  POSITIVE
SEAL GASKETING SYSTEM, OR
APPROVED EQUAL)

AA

NTS
PRECAST MANHOLE

C103

4"

2'-0" 2'x2' CONCRETE PAD

CRUSHED
ROCK

PROVIDE STEM EXTENSION
WHEN VALVE BURY DEPTH

EXCEEDS 8 FEET

VALVE BOX

150# GATE VALVE.
BURIED SERVICE W/GEAR
OPERATOR. EPOXY COAT
EXTERIOR.

NOTES:

1- PROVIDE PROTECTIVE COATING TO EXTERIOR SURFACE 
OF VALVE BODY AND PROVIDE STAINLESS STEEL NUTS 
AND BOLTS.

2- VALVE BOX LID SHALL BE LABELED ACCORDING TO SERVICE.

NTS
BURIED GATE VALVE

C127

PIP
E

1'
-0

"

M
IN

6" M
IN OD + 48"

MAX

UNDISTURBED SUBGRADE

SELECT BEDDING COMPACTED
TO 95% MAX DRY DENSITY
(NOTE 1)

LOCATOR TAPE (METALLIC
FOR NON-METALLIC UTILITIES)

BACKFILL
COMPACTED TO
85% OF MAX DRY
DENSITY (NOTE 1)

SLOPE LAYBACK PER
OSHA REQUIREMENTS

TOP SOIL (IF REQUIRED)

RESTORE TO ORIGINAL GRADERESTORE TO ORIGINAL GRADE

TRENCH IN PAVED AREAS TRENCH IN UNPAVED AREAS

SAWCUT EDGE
(FOR EXISTING ASPHALT)

BITUMINOUS
SURFACE COURSE

 UNTREATED
BASE COURSE COMPACTED

TO 95% MAX DRY DENSITY
(NOTE 1)

NATIVE OR IMPORTED
BACKFILL COMPACTED TO

95% MAX DRY DENSITY
(NOTE 1)

SELECT NATIVE OR IMPORTED
BEDDING COMPACTED TO 95%

MAX DRY DENSITY
(NOTE 1)

NTS
PIPE TRENCH

C102

12" MIN

MAX DEPTH = 18" BELOW
FINAL SURFACE

NOTES:
1 - UNO IN GEOTECHNICAL REPORT OR TECHNICAL SPECIFICATION 312000

E  N  G  I  N  E  E  R  I  N  G
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SE
E 

M
FR

FO
R

 S
IZ

E

POLYURETHANE FOAM WITH
POLYURETHANE SEALANT

ON INTERIOR FACE IF BELOW
WATER SURFACE

CORE FOR PIPE
PENETRATION

LINK SEAL TYPE
WALL PENETRATION

SEAL ASSEMBLY

CAST IN PLACE RING
STANDARD WEIGHT
GALVANIZED PIPE
OR EQUAL

POLYURETHANE FOAM
ON EXTERIOR FACES
(WHERE BURIED)

NOTES:

1- PIPE SLEEVE  FOR WALL PENETRATION 
SEAL ASSEMBLY SIZED BY MANUFACTURER.

2- BOLTS SHALL BE STAINLESS STEEL.

NTS
LINK SEAL

S131

POSITIVE SEAL
GASKETING SYSTEM

PIPE PER
PLAN

WALL

NON-SHRINK
GROUT (TYP)

NTS
RUBBER BOOT

S132

EQ
U

AL

PIPE SIZE VARIES (SEE PLAN)

#5 TIES @ 12' OC

(8) #5 REINF EQUALLY SPACED
AROUND ENCASED PIPE.
(USE #6 BARS FOR 48"Ø OR LARGER)

NOTE 1

COMPACTED STRUCTURAL FILL

(T) 6" MIN

18"Ø PIPE AND SMALLER

3" CLR
(TYP)

4"

SLAB REINF
(SEE PLAN)

EXTEND VERTICAL REINFORCEMENT
(BEND AND LAP PER STANDARD DETAILS)

COMPACTED STRUCTURAL FILLEND ENCASEMENT UNLESS
OTHERWISE NOTED IN PLAN

HORIZ REINF AROUND
PIPE PENETRATION
PER DETAIL S121

BEND AND LAP PER
STANDARD DETAILS

TYPICAL PIPE ENCASEMENT
REINFORCEMENT

ELEVATION

(2) #5 HORIZ (BENT)
ON 4 SIDES OF PIPE

12" 12"

3" CLR (TYP)

2" CLR

PIPE ENCASED IN
CONCRETE

(SEE PLAN FOR SIZE)

SE
E 

PL
AN

TO CONC SLAB

LA
P 

LE
N

G
TH

SE
E 

G
EN

ER
AL

 S
TR

U
C

TU
R

AL
 N

O
TE

S

T

TYP
EA SIDE

T
PI

PE
 O

D

TY
P 

EA
 F

AC
E

REINF TOP AND BOT, SEE TABLE,
SEE NOTE FOR T = 8"

REINF TYP EACH SIDE,
SEE TABLE

#4 AT 12" OC LONGITUDINAL,
TYP ALL AROUND

REINF TOP AND BOT,
SEE TABLE

OPTIONAL
CONSTRUCTION JOINT

2"
 C

LR

TY
P 

TO
P 

AN
D

 S
ID

ES

1 
1/

2"
 C

LR

TY
P

2"

T

3" C
LR

BOTTOM OF SLAB, SEE NOTE 5

PIPE ENCASEMENT TABLE

PIPE DIA (in)
H = 10 FEET H = 20 FEET H = 30 FEET H = 40 FEET

T (in) REINF T (in) REINF T (in) REINF T (in) REINF

20 THRU 30 8 #5 AT 12" 10 #5 AT 12" 10 #5 AT 12" 10 #6 AT 12"

36 THRU 42 10 #5 AT 12" 10 #6 AT 12" 10 #7 AT 12" 10 #6 AT 6"

48 THRU 54 10 #6 AT 12" 10 #7 AT 12" 10 #7 AT 6" 12 #7 AT 6"

60 10 #6 AT 12" 10 #7 AT 8" 14 #7 AT 6" 14 #7 AT 6"

UP TO 90 12 #7 AT 12" 14 #8 AT 12" 18 #8 AT 12" 24 #8 AT 12"

HYDROPHILIC WATERSTOP CONT ALL
AROUND IN CONSTRUCTION JOINTS

NTS
CONCRETE ENCASEMENT OF PIPE

S150

NOTE:

1 - WHEN PIPE ENCASEMENT IS CLOSER
THAN 4" TO SLAB ABOVE THICKEN
SLAB OVER ENCASEMENT TO BEAR
DIRECTLY ON ENCASEMENT.

NOTES:
1. THIS DETAIL APPLIES TO

PIPE DIAMETER OF 20" AND
LARGER. FOR SMALLER
THAN 20" SEE DETAIL S150.

2. FOR T = 8" REINFORCING
SHALL BE ONE LAYER AND
CENTERED IN SLABS OR
WALLS.

3. FOR ENCASEMENT AT PIPE
RISER SEE S150, SIMILAR.

4. "H" IS FILL HEIGHT OR
WATER DEPTH OR
COMBINATION ABOVE PIPE.

5. WHEN PIPE ENCASEMENT
IS CLOSER THAN 4" TO
SLAB ABOVE, TIE SLAB AND
ENCASEMENT TOGETHER.

45°'

20" Ø PIPE AND LARGER

18" Ø PIPE AND SMALLER

4"

MIN

5/8"Ø SS WEDGE
ANCHOR BOLTS @ 18" OCALUMINUM SUPPORT ANGLE

2-1/2"x1-1/2"x1/4"

GRATING

1/8"

GRATING SEAT
OR SUPPORT

BEARING BAR

MECHANICAL CONNECTION
PER MANUFACTURERS
RECOMMENDATIONS

1-3/16"

NOTES:

1- PROVIDE 4 CLIPS PER GRATING PANEL. 
MAXIMUM CLIP SPACING @ 36" OC.

2- MECHANICAL CONNECTION AND CLIP TO BE 
STAINLESS STEEL.

3- COAT ALUMINUM IN CONTACT WITH GROUT 
OR CONCRETE PER SPECIFICATIONS.

NTS
SURFACE MOUNT ALUMINUM GRATING

S114

4" MIN

ADEKA ULTRA SEAL
MC-2010MN OR EQUAL

EXISTING WALL

FOR WATERSTOP SEE SPECIFICATIONS
FOR RECOMMENDED PRODUCTS.
INSTALLATION SHALL FOLLOW
MANUFACTURERS RECOMMENDATIONS.

NOTE:

1- WATERSTOP SHALL HAVE 
BAR ON BOTH SIDES OR A 4"
MINIMUM OF CONCRETE

WATER SIDE

VARIES

NTS
HYDROPHILIC WATERSTOP

S124

E  N  G  I  N  E  E  R  I  N  G
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THE COMPLETED INSTALLATION SHALL COMPLY WITH APPLICABLE FEDERAL, STATE, AND
LOCAL CODES, ORDINANCES, AND REGULATIONS. THE CONTRACTOR SHALL OBTAIN
NECESSARY PERMITS AND INSPECTIONS REQUIRED BY THE AUTHORITIES HAVING
JURISDICTION. ALL WORK SHALL BE COMPLETED IN A NEAT, WORKMANLIKE MANNER IN
ACCORDANCE WITH THE LATEST NEC STANDARDS OF INSTALLATION UNDER COMPETENT
SUPERVISION. INSTALL GROUNDING PER NEC.

VISIT THE SITE PRIOR TO BIDDING TO BECOME FAMILIAR WITH EXISTING CONDITIONS AND
OTHER FACTORS, WHICH MAY AFFECT THE EXECUTION OF THE WORK. INCLUDE ALL RELATED
COSTS IN THE INITIAL BID PROPOSAL.

THE CONTRACTOR SHALL COORDINATE WORK WITH THE UTILITIES PROVIDING SERVICES ON
THIS PROJECT, AND SHALL COMPLY WITH ALL THEIR INSTALLATION REQUIREMENTS.

ALL MATERIALS SHALL BE NEW AND OF THE BEST QUALITY, MANUFACTURED IN ACCORDANCE
WITH NEMA, ANSI, UL, OR OTHER APPLICABLE STANDARDS. THE USE OF MANUFACTURERS'
NAMES, MODELS, AND NUMBERS IS INTENDED TO ESTABLISH STYLE, QUALITY, APPEARANCE,
USEFULNESS, AND BID PRICE.

PROTECT ALL ELECTRICAL MATERIAL AND EQUIPMENT INSTALLED AGAINST DAMAGE BY OTHER
TRADES, WEATHER CONDITIONS, OR ANY OTHER PREVENTABLE CAUSES. EQUIPMENT
DAMAGED DURING SHIPPING OR CONSTRUCTION, PRIOR TO ACCEPTANCE BY THE ENGINEER
OR THE OWNER, WILL BE REJECTED AS DEFECTIVE.

LEAVE THE SITE CLEAN. REMOVE ALL DEBRIS, EMPTY CARTONS, TOOLS, CONDUIT, WIRE
SCRAPS AND ALL MISCELLANEOUS SPARE EQUIPMENT AND MATERIALS USED IN THE WORK
DURING CONSTRUCTION. ALL COMPONENTS SHALL BE FREE OF DUST, GRIT AND FOREIGN
MATERIALS, LEFT AS NEW BEFORE FINAL ACCEPTANCE OF WORK. DAMAGED PAINT AND
FINISHES SHALL BE TOUCHED UP OR REPAINTED WITH MATCHING COLOR PAINT AND FINISH.

CIRCUIT CONDUCTORS SHALL BE XHHW-2 STRANDED COPPER. MINIMUM POWER CONDUCTOR
SIZE SHALL BE #12 AWG WITH #12 AWG GROUND.  ALL WIRE TO BE SIZED PER NEC TABLE
316-10, 75° C BASED ON A 40°C AMBIENT.

UNDERGROUND CONDUITS SHALL BE SCHEDULE 40 PVC. MINIMUM CONDUIT DEPTH SHALL BE
24 INCHES. MINIMUM UNDERGROUND CONDUIT SIZE SHALL BE 1 INCH.
MINIMUM CONDUIT DEPTH UNDER SLAB SHALL BE 1 INCH.

CONDUITS SHALL BE MARKED AT EACH END WITH MATCHING NUMBERED BRASS OR NYLON
TAGS. SPARE CONDUITS SHALL HAVE A PULL STRING INSTALLED AND SECURED.

EXPOSED CONDUITS SHALL BE STAINLESS STEEL. MINIMUM SIZE 3/4 INCH, UNLESS OTHERWISE
NOTED ON THE PLANS.

SAFETY SWITCHES, ELECTRICAL DISTRIBUTION EQUIPMENT, CONTROL PANELS, AND OTHER
ELECTRICAL DEVICES SHALL BE UL LISTED, AND RATED FOR HEAVY DUTY SERVICE.

WIRING DEVICES SHALL BE SPECIFICATION GRADE.

THE CONTRACTOR IS RESPONSIBLE FOR MANAGING, SCHEDULING, DOCUMENTING, AND
PERFORMING THE WORK SO THAT A COMPLETE ELECTRICAL, INSTRUMENTATION AND
CONTROL SYSTEM FOR THE FACILITY IS PROVIDED. ACCURATE SHOP AND RECORD DRAWINGS,
AND OEM MANUALS SHALL BE SUBMITTED PRIOR TO FINAL ACCEPTANCE OF THE WORK.

TYPICAL DETAILS SHALL APPLY IN ALL CASES, WHETHER SPECIFICALLY REFERRED TO OR NOT.

REFER TO SPECIFICATION 260533 "RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS" FOR
CONDUIT SPACING AND ROUTING REQUIREMENTS.

A PORTION OF THE JOB SITE IS CLASS 1 DIVISION II. FOLLOW NFPA 70
STANDARD FOR ELECTRICAL WORK IN THE AREAS DESIGNATED AS SUCH.

GROUPED CONDUIT AND CIRCUIT
IDENTIFICATION TAGS. REFER TO
THE POWER ONE-LINE AND
CONTROL ONE-LINE DIAGRAMS
OR CONDUIT SCHEDULES FOR
CONDUIT SIZES AND CONTENTS.
S-SIGNAL
C-CONTROL/INSTRUMENTATION
P-POWER
F-FIBER OPTIC/NETWORK
SP-SPARE CONDUITS

TRANSFORMER

SCHEMATIC LINETYPES

SCHEMATIC SYMBOLS
DEVICE CONNECTION
LUG OR TERMINAL

SCHEMATIC POINT OF
CONNECTION

TRIP RATING
BREAKER TYPE

AMPERE RATING
NEMA RATING

AMPERE RATING
FUSE TYPE

CIRCUIT BREAKER

DISCONNECT

FUSE

FUSED DISCONNECT

AMPERE RATING
FUSE TYPE

AMPERE RATING
NEMA RATING

POWER STABS BUS CONNECTION

POWER STABS LOAD CONNECTION

MOTOR OVERLOAD RELAY

SOLENOID VALVE

NORMALLY CLOSED CONTACT

NORMALLY OPEN CONTACT

MOTOR, NUMBER DESIGNATES
NEMA HORSEPOWER SIZE

CURRENT TRANSFORMER
CT TURNS RATIO
NUMBER OF CT'S3

100:5

CONDUIT CALLOUT

METER TYPE DESIGNATION

NUMBER OF PT'S

POTENTIAL TRANSFORMER

3

480:120

MOTOR STARTER, CONTACTOR,
RELAY OR TIMER COIL

AM = AMMETER
SSM = SOLID STATE METER
UM = UTILITY METER
VM = VOLTMETER
WHM = WATT HOUR METER
WM = WATT METER

METERING EQUIPMENT

PT VOLTAGE RATIO

UM

GENERATOR

NEMA RATING
AMPERE RATING

MANUAL OR AUTOMATIC TRANSFER SWITCH

3R
600A

TRANSIENT VOLTAGE SURGE SUPRESSOR

TVSS CLASSIFICATIONCLASS C
TVSS

FULL VOLTAGE NON-REVERSING STARTER (FVNR)

STARTER TYPE AND SIZE
NEMA

1
SIZE

STARTER TYPE AND SIZE

FULL VOLTAGE REVERSING STARTER (FVR)

1
SIZE
NEMA

TWO-SPEED STARTER

STARTER TYPE AND SIZENEMA
SIZE
1

LOAD REACTOR

VARIABLE FREQUENCY DRIVEVFD

HARMONIC FILTERHF

LR

REDUCED VOLTAGE SOFT STARTERRVSS

2 POSITION SELECTOR SWITCH POSITION
LEGEND: X=CLOSED  O=OPEN

3 POSITION SELECTOR SWITCH
HAND - OFF - AUTO POSITION
LEGEND: X=CLOSED  O=OPEN

NORMALLY CLOSED PUSH BUTTON

3 POSITION SELECTOR SWITCH OPEN -
CLOSE - AUTO POSITION LEGEND:
X=CLOSED  O=OPEN

NORMALLY OPEN PUSH BUTTON

3 POSITION SELECTOR SWITCH FORWARD -
OFF - REVERSE POSITION LEGEND:
X=CLOSED  O=OPEN

GROUND CONNECTION

TIMER RELAY CONTACT NORMALLY
OPEN TIME DELAY CLOSE

EQUIPMENT PROGRAMMING
CONSOLE

FLOAT SWITCH - MAKE ON FALL

PILOT LIGHT
LETTER INDICATES COLOR R=RED, A=AMBER,
B=BLUE, G=GREEN

TYPICAL SWITCH CONFIGURATION

FLOAT SWITCH - MAKE ON RISE

FLOAT SWITCH - BREAK ON FALL

FLOAT SWITCH - BREAK ON RISE

SWITCH TYPE SYMBOL (SEE BELOW)

LEVEL SWITCH

PRESSURE SWITCH

FLOW OR TORQUE SWITCH

TEMPERATURE SWITCH

LIMIT SWITCH

ELAPSED TIME METER

CONTROL RELAY

TIME DELAY RELAY

ALARM RELAY

CONDUIT SEALOFF

LTC CONNECTION

MC CONNECTION

QUADRAPLEX RECEPTACLE

DUPLEX RECEPTACLE MOUNTED AT
44" AFF

DUPLEX RECEPTACLE

GROUND ROD

SINGLE POLE SWITCH

DATA JACK

ELECTRICAL PLAN LINETYPES

SITE PLAN DEVICES

X= (SEE BELOW)X

AE
AIT
FE
FIT
FS
J
JS
LE
LIT
LS
M
MH
MV
PB
PIT
PS
PT
SV
TS
WE
WIT
ZS

- ANALYZER ELEMENT
- ALALYZING INDICATING TRANSMITTER
- FLOW ELEMENT
- FLOW INDICATING TRANSMITTER
- FLOW SWITCH
- JUNCTION BOX
- TORQUE SWITCH
- LEVEL ELEMENT
- LEVEL INDICATING TRANSMITTER
- LEVEL SWITCH
- MOTOR
- MANHOLE
- MOTOR OPERATED VALVE
- PULLBOX
- PRESSURE INDICATING TRANSMITTER
- PRESSURE SWITCH
- PRESSURE TRANSMITTER
- SOLENOID VALVE
- TEMPERATURE SWITCH
- WEIGHT ELEMENT
- WEIGHT INDICATING TRANSMITTER
- LIMIT SWITCH

WP
DENOTES RECEPTACLE TYPE
(BLANK) = STANDARD INDOORS
GFCI = GND FLT CURRENT INT.
WP = WEATHER PROOF & GFCI

WP

3-WAY SWITCH

4-WAY SWITCH

DISCONNECT SWITCH

THERMOSTAT

CONDUIT HOME RUN NUMBER
INDICATES QUANTITY OF
CONDUCTORS INCLUDING GROUND

3

DETAIL CALLOUT

FIELD INSTRUMENT
CALLOUT

ABBREVIATIONS
AMPERE
ABOVE FINISHED FLOOR
ANALOG INPUT
AMPS INTERRUPTING CAPACITY
ANALOG OUTPUT
AIR SUPPLY
AUTOMATIC TRANSFER SWITCH
CONDUIT
CIRCUIT BREAKER
CHLORINE
CONTROL POWER TRANSFORMER
COMMUNICATIONS TERMINATION CABINET
COPPER, BARE
CONTROL VALVE
DISTRIBUTED CONTROL SYSTEM
DISCRETE INPUT
DISCRETE OUTPUT
DISTRIBUTION PANEL
DISCONNECT SWITCH
DIFFERENTIAL VOLTAGE/TIME
DRAWING
ELAPSED TIME METER
ELECTRONIC OVERLOAD
FLOW ELEMENT
FULL LOAD AMPS
FIBER OPTIC CABLE
FORWARD-OFF-REVERSE
FLOW SWITCH
FULL VOLTAGE NON-REVERSING
GROUND FAULT CIRCUIT INTERRUPTER
GROUND FAULT PROTECTION
GROUND
GALLONS PER MINUTE
GALVANIZED RIGID STEEL
HYDROGEN SULFIDE
HUMAN MACHINE INTERFACE
HAND-OFF-AUTO
HAND-OFF-REMOTE
CURRENT
INSTRUMENTATION CABLE
INPUT/OUTPUT
SHORT CIRCUIT CURRENT
JUNCTION BOX
LOCAL AREA NETWORK
LOCAL CONTROL PANEL
LOCK-OUT-STOP
LIGHTING PANEL
LOCAL/REMOTE
LEVEL SWITCH
LIQUIDTIGHT FLEXIBLE METAL CONDUIT
MOTOR
MANUAL/AUTO, MILLIAMP
MANUFACTURER'S CABLE
MAIN CIRCUIT BREAKER
MOTOR CONTROL CENTER
MOTOR CIRCUIT PROTECTOR
MANUFACTURER(S)
MILLION GALLONS PER DAY
MANHOLE
MOTOR OPERATED VALVE
MASTER TELEMETRY UNIT
NATIONAL ELECTRICAL CODE
NORMALLY OPEN TIMED CLOSED
NON-POTABLE WATER
NOT TO SCALE
TURBIDITY
OPERATOR INTERFACE TERMINAL
OVERLOAD
ON/OFF (MAINTAINED)
OFF-REMOTE
PULL BOX
PERSONAL COMPUTER
PHASE/POWER FAILURE RELAY
PROGRAMMABLE LOGIC CONTROLLER
PANEL
PARTS PER MILLION
PAIR
PRESSURE
PRESSURE SWITCH
POUNDS PER SQUARE INCH
PROCESS VARIABLE
REMOTE CONTROL PANEL
RADIO FREQUENCY
REMOTE INPUT OUTPUT
RESET
RESISTANCE TEMPERATURE DETECTOR
REMOTE TELEMETRY UNIT
REDUCED VOLTAGE SOFT STARTER
SERVICE ENTRANCE EQUIPMENT
SERVICE ENTRANCE SECTION
START-LOCK-OFF-STOP
SUBMERSIBLE MANUFACTURER CABLE
SULFUR DIOXIDE
SET POINT/SPARE
SURGE PROTECTION DEVICE
START/STOP
SHUNT TRIP
TELEPHONE CABLE
TEMPERATURE SWITCH
TYPICAL
UNDERGROUND
VOLT
VOLTAMP
VARIABLE FREQUENCY DRIVE
WATT, WIRE
WEATHERPROOF
TRANSFORMER
POSITION SWITCH

A
AFF
AI
AIC
AO
AS
ATS
C
CB
CL2
CPT
CTC
CU
CV
DCS
DI
DO
DP
DS
DV/DT
DWG
ETM
EOL
FE
FLA
FOC
FOR
FS
FVNR
GFCI
GFP
GND
GPM
GRS
H2S
HMI
HOA
HOR
I
IC
IO
ISC
J
LAN
LCP
LOS
LP
LR
LS
LTC
M
MA
MC
MCB
MCC
MCP
MFR(S)
MGD
MH
MOV
MTU
NEC
NOTC
NPW
NTS
NTU
OIT
OL
OO
OR
PB
PC
PFR
PLC
PNL
PPM
PR
P
PS
PSI
PV
RCP
RF
RIO
RST
RTD
RTU
RVSS
SEQ
SES
SLOS
SMC
SO2
SP
SPD
SS
ST
TC
TS
TYP
UG
V
VA
VFD
W
WP
XFMR
ZS

NOTES

ELEC. PLAN SYMBOLS

EQUIPMENT CALLOUT

DESCRIPTOR #1

DESCRIPTOR #3
DESCRIPTOR #2

EQUIP. TAG

INSTANTANEOUS SHORT-CIRCUIT
TRIP DEVICE

TIME OVERCURRENT TRIP DEVICE

GROUND FAULT TRIP DEVICE

TB'S & PLC SYMBOLS

TERMINAL LABEL

LOCAL PANEL OR DEVICE TERMINAL BLOCK

PLC PANEL TERMINAL BLOCK

MCC TERMINAL BLOCK

DISCRETE INPUT LABEL

PLC DISCRETE INPUT

DISCRETE OUTPUT LABEL

PLC DISCRETE OUTPUT (NORMALLY OPEN)

ANALOG INPUT LABEL

PLC ANALOG INPUT

ANALOG OUTPUT LABEL

PLC ANALOG OUTPUT

EQUIPMENT CALLOUT

DISCRETE OUTPUT LABEL

PLC DISCRETE OUTPUT (NORMALLY CLOSED)

RTD LABEL

PLC RTD

ETM

CR

TD

AR

50

51

51G

R

FRAME SIZE 5

100
TYP

FE
101

SXXX
CXXX
PXXX
FXXX
SPXXX

DIXX

DOXX

DOXX

AIXX

AOXX

RTDXX

X

X

X

X

DEVICE TERMINAL BLOCK

TERMINAL LABEL

TERMINAL LABEL

TERMINAL LABEL

OFF ON

XO

H O A

XOO

O C A

XOO

F O R

XOO
STOP

START

NOTC

100AF
50AT
MCP

30A
4X

30A
4X

30A
R

30A
R

MOTION SENSOR LIGHT SWITCH

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.
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TO ALLOW DRAINAGE. NO LOW SPOTS WILL BE ALLOWED IN RACEWAY
ALL DUCTBANKS SHALL BE SLOPED 1/4" PER DUCT 10'

2'-6" MIN.

DUCTBANK DETAIL
SCALE: NONE

SADDLES ON 5'
CENTERS

DUCTBANK SHALL BE COLOR DYED BY MIXING
3 LBS IRON OXIDE PER CONCRETE CUBIC YARD.

FINISHED GRADE

12"

DETECTABLE MARKER
TAPE

203
TYP

NOTES:
DIMENSIONS ARE MINIMUM.

THE GROUND CONDUCTOR SHALL RUN CONTINUOUSLY THROUGH MANHOLES AND
PULL BOXES AND SHALL CONTINUE FROM THE DUCTBANK INTO THE ELECTRICAL
EQUIPMENT OR BUILDING GROUNDING SYSTEM AND SHALL BE BONDED TO EACH
RIDGID METAL CONDUIT.

CONDUIT

UNDISTURBED SUBGRADE
AS NEEDED

SCALE: NONE

2'
-6

"
6" RED IRON OXIDE DYE,

(3 POUNDS PER
CONCRETE CUBIC YARD)

RESTORE TO ORIGINAL GRADE

TOPSOIL

NATIVE BACKFILL
COMPACTED TO
85% MAX. DRY
DENSITY PER
ASHTO T-99

MARKER TAPE

204
TYP

202
TYP

TYPICAL TRENCH DETAIL
FOR BELOW 600 VOLTS

MULTIPLE DUCT DUCTBANK DETAIL 
SCALE: N.T.S.

202
TYP

BA B A

B/D

A
B

B

A       4" MIN. TYP.
B       2" MIN. SEE NOTE 12
C       2" MIN. SEE NOTE 2
D       12" MIN. SEE NOTE 13
E       18" MAX. SEE NOTE 4
F       18" MIN. 30" MAX.
G       12"

C

NOTES:

ALL DIMENSIONS SHOWN ARE MINIMUM DIMENSIONS.
UNLESS NOTED OTHERWISE ON THE DRAWINGS.

ALL REBAR SHALL BE #4 BAR AND HAVE A MINIMUM
CONCRETE EMBEDMENT OF 2" (EDGE OF REBAR TO
OUTSIDE SURFACE OF CONCRETE).

REBAR HOOPS SHALL OVERLAP 9" MINIMUM AND SHALL
BE PROVIDED EVERY 4 FEET HORIZONTALLY. HOOPS
SHALL NOT BE REQUIRED ON SINGLE ROW DUCTBANKS.

HORIZONTAL REBAR SHALL BE PLACED @ A MAXIMUM OF
18" ON CENTER ALL AROUND THE DUCTBANK ENVELOPE AND
SHALL BE SUPPORTED EVERY 4 FEET LONGITUDINALLY.
SINGLE ROW DUCTBANKS LESS THAN 24" WIDE SHALL
HAVE A MIN. OF 2 HORIZONTAL BARS.

DUCT SPACERS (SADDLES) SHALL BE PROVIDED FOR
PROPER SUPPORT OF CONDUIT DUCTS. SPACERS SHALL BE 

PROVIDED HORIZONTALLY AS RECOMMENDED BY THE 
MANUFACTURER AND TO PREVENT ANY SAGGING OF THE

DUCTS (LOW SPOTS WILL NOT BE ALLOWED).

DUCTS SHALL BE SECURED TO PREVENT FLOATING DURING
THE CONCRETE ENCASEMENT.

PROVIDE A 4/0 BARE CONTINUOUS COPPER GROUND. SEE
GROUNDING SPECIFICATION SECTION 16170.

DUCTBANK CONCRETE SHALL BE COLOR DYED RED BY MIXING
3 LBS. IRON OXIDE PER CUBIC YARD OF CONCRETE.

ALL DUCTBANKS SHALL BE SLOPED @ 1/4" PER 10 FEET
TO ALLOW DRAINAGE.

A 3" WIDE DETECTABLE PLASTIC MARKER TAPE WITH
INSCRIPTION "CAUTION ELECTRICAL LINES BURIED BELOW"
(BLACK LETTERS ON RED BACKGROUND) SHALL BE
INSTALLED 12" ABOVE THE TOP OF ALL CONCRETE
ENCASED DUCTBANKS.

REFER TO CONDUIT SCHEDULE FOR WIRE FILL OF ALL DUCTS.

ALL DUCTS OF THE SAME DUTY (480V POWER, 120V POWER,
120V CONTROLS, AND SIGNAL) SHALL BE SEPARATED BY A 

MINIMUM OF 2".

SIGNAL DUCTS SHALL BE SEPARATED FROM 480V POWER BY
A MIN. OF 12". SIGNAL DUCTS SHALL BE SEPARATED
FROM 120V POWER DUCTS BY 6" MIN. AND FROM 120V
CONTROL BY MIN. OF 4" UNLESS NOTED OTHERWISE ON THE
DRAWINGS.

AS REQUIRED TO ACCOMMODATE NUMBER OF DUCTS SPECIFIED

DIMENSION TABLE
E

F

G

FINISHED GRADE

AS
 R

EQ
U

IR
ED

 T
O

 A
C

C
O

M
M

O
D

AT
E 

N
U

M
BE

R
 O

F 
D

U
C

TS
 S

PE
C

IF
IE

D

B
A

10

TYP
3

TYP
2

TYP
8

TYP
4 7

2

1

3

4

5

6

7

8

9

10

11

12

13

3.

2.

1.

NOTES:

WHERE CONDUITS ARE INSTALLED IN OR UNDER A CONCRETE SLAB, THE
24" DIMENSION DOES NOT APPLY.  CONDUITS SHALL BE INSTALLED
BETWEEN REBAR MATS OR UNDER A SINGLE REBAR MAT.

IN CORROSIVE AREAS, PVC COATED GRS SHALL BE USED.

SCOTCHWRAP PER SPECIFICATIONS, MAY BE SUBSTITUTED FOR PVC
COATING.

STUB UP DETAIL
SCALE: NONE

FINISHED GRADE

PVC CONDUIT

PVC FEMALE ADAPTOR

PVC COATED
GRS COUPLING

24"

6" (MIN)
PVC COATED
GRS CONDUIT

PVC COATED
GRS NINETY

CONDUIT AS REQUIRED

COUPLING AS REQUIRED

321
TYP

420
TYP

CONDUIT PENETRATION AT
EXISTING WALL OR SLAB

SCALE: NONE

CONDUIT

CAULK ENDS ALL
AROUND (TYPICAL)

301
TYP

JOINT FILLER (URETHANE
EXPANDABLE FOAM)

NEW WALL OR SLAB
CONDUIT PENETRATION AT

SCALE: NONE

CAULK ENDS ALL
AROUND (TYPICAL)

CONDUIT

300
TYP

PVC SLEEVE

JOINT FILLER (URETHANE
EXPANDABLE FOAM)

CONDUIT MARKING SYSTEM
SCALE: NONE

C1005

SECURE TAGS TO CONDUIT
WITH NYLON CABLE TIES

ALMETEX TYPE TH
TAG HOLDER

ALMETEX TYPE
EZ-V TAG TITLES
(BLACK OR YELLOW)

CONDUIT

360
TYP

FLEXIBLE CONDUIT DETAIL
SCALE: NONE

36" MAXIMUM LENGTH
UNLESS APPROVED BY
ENGINEER

LIQUIDTIGHT FLEXIBLE
CONDUIT

EQUIPMENT

NIPPLE

METAL CONNECTOR
PER SPECIFICATIONS

CONDUIT CONDUIT
STRAP

365
TYP
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DB21

DB33

FIT

44-FIT
1001

ELECTRICAL BUILDING

REFER TO MANUFACTURER'S
INSTALLATION MANUAL FOR

INSTALLATION DETAILS
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PANEL LP-AB CALCULATIONS

CONDUIT SCHEDULE

INSTRUMENT SCHEDULE
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