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STRUCTURAL GENERAL NOTES

FOUNDATION DESIGN:
1. REFER TO SOILS REPORT NO.  00208-0080 BY HUDDLESTON-BERRY ENGINEERING & TESTING, LLC DATED JUNE 5, 

2018 FOR THE PURDY MESA FLOWLINE, NAMELY TEST PIT LOCATIONS 7 AND 8 (TP-7 & TP-8 ). 
2. RETAIN THE SERVICE OF A GEOTECHNICAL ENGINEER TO VERIFY SOIL CONDITIONS AND TYPES DURING

EXCAVATION AND PRIOR TO PLACEMENT OF FORMWORK OR CONCRETE.  COBBLES AND BOULDERS 
ENCOUNTERED TEST PIT LOCATIONS ADJACENT TO THE PROPOSED TANK SITE RANGING FROM APPROXIMATELY 
ONE FOOT TO 1.5 FEET BELOW FINISHED GRADE. 

3. MINIMUM EMBEDMENT DEPTH = 24 INCHES
4. MAXIMUM ALLOWABLE BEARING PRESSURE: 1,500 PSF (ASSUMED)

DESIGN LOADS:
1. DESIGN LOADS: 2018 INTERNATIONAL BUILDING CODE, ASCE 7-16
2. RISK CATEGORY III: SUBSTANTIAL HAZARD
3. TANK LID DESIGN LOADS:

A. DEAD LOAD (SELF) 150 PSF
B. ROOF LIVE LOAD 60 PSF
C. GROUND SNOW LOAD, Pg 30 PSF
D. SNOW EXPOSURE FACTOR, Ce 0.9
E. SNOW IMPORTANCE FACTOR, Is 1.1
F. THERMAL FACTOR, Ct 1.0

4. WIND:
A. BASIC DESIGN WIND SPEED, VULT, (3-SECOND GUST) 109 MPH
B. WIND EXPOSURE C

5. SEISMIC:
A. SHORT SECOND

a. SS 0.249g
b. SDS 0.265g

B. ONE PERIOD
a. S1 0.066g
b. SD 0.105g

C. SOILS SITE CLASS D
D. SEISMIC IMPORTANCE FACTOR 1.25
E. SEISMIC DESIGN CATEGORY B

REINFORCED CONCRETE:
1. DESIGN IS BASED ON ACI 350  "BUILDING CODE REQUIREMENTS FOR ENVIRONMENTAL ENGINEERING CONCRETE 

STRUCTURES."
2. CONCRETE WORK SHALL CONFORM TO ACI 301 "STANDARD SPECIFICATIONS FOR STRUCTURAL CONCRETE."
3. STRUCTURAL CONCRETE SHALL HAVE THE FOLLOWING PROPERTIES:   

                                                                     

*BID ALTERNATE #2: XYPEX WATERPROOFING ADMIXTURE
4. DETAILING, FABRICATION, AND PLACEMENT OF REINFORCING STEEL SHALL BE IN ACCORDANCE WITH ACI 315 

"DETAILS AND DETAILING OF CONCRETE REINFORCEMENT."
5. REINFORCING BARS SHALL CONFORM TO ASTM A615, GRADE 60.
6. AT CORNERS AND INTERSECTIONS, MAKE HORIZONTAL BARS CONTINUOUS OR PROVIDE MATCHING CORNER 

BARS FOR EACH LAYER OF REINFORCEMENT.
7. FORM INTERMITTENT SHEAR KEYS AT ALL CONSTRUCTION JOINTS AND AS SHOWN ON THE STRUCTURAL 

DRAWINGS.
8. EXCEPT AS NOTED ON THE DRAWINGS, CONCRETE PROTECTION FOR REINFORCEMENT IN CAST-IN-PLACE 

CONCRETE SHALL BE AS FOLLOWS:
A. CAST AGAINST AND PERMANENTLY EXPOSED TO EARTH: 3"

1. EXPOSED TO EARTH, WEATHER, OR WATER: 2"

LEAK TESTING:
A. STRUCTURES SHALL BE SUBJECTED TO LEAKAGE TESTS AFTER CONCRETE HAS OBTAINED SPECIFIED DESIGN 

STRENGTH, AND BEFORE BACKFILLING OR OTHER WORK WHICH WILL COVER FACES OF WALLS IS BEGUN
B. TANKS LATERALLY RESTRAINED OR SUPPORTED BY CROSS-WALLS, BEAMS OR SLABS SHALL NOT BE TESTED 

UNTIL SUCH RESTRAINING OR SUPPORTING CONSTRUCTION IS PLACED AND HAS OBTAINED ITS SPECIFIED 
DESIGN STRENGTH

C. FILL STRUCTURE WITH WATER TO ELEVATION 5390.10'. AFTER STRUCTURE HAS BEEN FULL FOR 24 HRS, IT WILL 
BE ASSUMED FOR PURPOSES OF TEST THAT ABSORPTION OF MOISTURE BY CONCRETE IN STRUCTURE IS 
COMPLETE. MEASURE CHANGE IN WATER LEVEL AFTER 24 HOURS HAVE ELAPSED.

D. FILL CONTAINER WITH WATER AND PLACE NEXT TO OR IN STRUCTURE BEING TESTED. LOCATE CONTAINER SO IT 
EXPERIENCES ENVIRONMENTAL CONDITIONS AS CLOSE AS POSSIBLE TO THOSE EXPERIENCED BY STRUCTURE. 
CONTAINER SHALL BE USED AS AN INDICATOR TO MEASURE LOSS OF WATER DUE TO EVAPORATION. LEVEL OF 
WATER IN CONTAINER SHALL BE MEASURED AND RECORDED OVER SAME PERIOD AS STRUCTURE.

E. IF DROP IN WATER LEVEL, ADJUSTED FOR EVAPORATION IN 24-HR PERIOD, EXCEEDS 1/32 OF AN INCH LEAKAGE 
SHALL BE CONSIDERED EXCESSIVE

F. DURING TEST PERIOD, EXAMINE STRUCTURE AND MARK VISIBLE LEAKS OR DAMP SPOTS
G. DAMP SPOTS ON THE EXTERIOR WALL FACES OR FOOTINGS SHALL BE QUALIFIED AS LEAKS. ALL LEAKS SHALL BE 

REPAIRED.
H. DRAIN STRUCTURE TO 2-FT MINIMUM BELOW LEAKS AND DAMP SPOTS AND REPAIR. METHOD OF REPAIR SHALL 

BE CONTRACTOR’S OPTION, SUBJECT TO REQUIREMENTS OF THESE CONTRACT DOCUMENTS AND REVIEW BY 
ENGINEER.

I. IF LEAKAGE WAS DETERMINED TO BE EXCESSIVE, REFILL STRUCTURE TO SPECIFIED LEVEL AND RETEST
J. CONTINUE THIS PROCESS UNTIL DROP IN WATER LEVEL IN 24-HR PERIOD IS LESS THAN 1/32 OF AN INCH 
K. REPAIRS AND ADDITIONAL TESTS SHALL BE MADE BY CONTRACTOR, IN ACCEPTABLE MANNER, AT NO 

ADDITIONAL COST TO OWNER

POST-INSTALLED ANCHORS
1. ALL CAST IN PLACE ANCHORS DESIGNED IN ACCORDANCE WITH ACI 318.  
2. POST-INSTALLED ANCHORS SHALL ONLY BE USED WHERE SPECIFIED ON THE CONSTRUCTION DOCUMENTS.  THE 

CONTRACTOR SHALL OBTAIN APPROVAL FROM THE ENGINEER-OF-RECORD PRIOR TO INSTALLING POST-
INSTALLED ANCHORS IN PLACE OF MISSING OR MISPLACED CAST-IN-PLACE ANCHORS.  

3. CARE SHALL BE TAKEN IN PLACING POST-INSTALLED ANCHORS TO AVOID CONFLICTS WITH EXISTING REBAR.  
EXISTING REINFORCING BARS SHALL NOT BE CUT UNLESS APPROVED BY THE EOR.  

4. ALL ANCHORS MUST BE INSTALLED IN STRICT ACCORDANCE WITH THE MANUFACTURER’S PRINTED 
INSTALLATION INFORMATION (MPII) IN CONJUNCTION WITH EDGE DISTANCE, SPACING, AND EMBEDMENT DEPTH 
AS INDICATED ON THE DRAWINGS.  HOLES SHALL BE DRILLED AND CLEANED IN ACCORDANCE WITH THE MPII.  

5. SUBSTITUTION REQUESTS, FOR PRODUCTS OTHER THAN THOSE SPECIFIED, SHALL BE SUBMITTED BY THE 
CONTRACTOR TO THE ENGINEER-OF-RECORD ALONG WITH CALCULATIONS THAT ARE PREPARED & SEALED BY A 
REGISTERED PROFESSIONAL ENGINEER; REGISTRATION MUST BE IN THE STATE IN WHICH THE PROJECT IS 
LOCATED.  THE CALCULATIONS SHALL DEMONSTRATE THAT THE SUBSTITUTED PRODUCT IS CAPABLE OF 
ACHIEVING EQUIVALENT PERFORMANCE VALUES (MINIMUM) OF THE SPECIFIED PRODUCT USING THE 
APPROPRIATE DESIGN PROCEDURE AND/OR STANDARD(S) AS REQUIRED BY THE AUTHORITY HAVING 
JURISDICTION.  

6. ADHESIVE ANCHORS INSTALLED IN HORIZONTAL TO VERTICALLY OVERHEAD ORIENTATION THAT SUPPORT 
SUSTAINED TENSION LOADS SHALL BE DONE BY A CERTIFIED ANCHOR INSTALLER (AAI) AS CERTIFIED THROUGH 
ACI/CRSI (ACI 318-11 D 9.2.2, ACI 318-14 17.8.2.2).  PROOF OF CURRENT CERTIFICATION SHALL BE SUBMITTED TO 
THE EOR FOR APPROVAL PRIOR TO COMMENCEMENT OF INSTALLATION.

7. ADHESIVE ANCHORS MUST BE INSTALLED IN CONCRETE AGED A MINIMUM OF 21 DAYS (ACI 318-11 D 2.2, ACI 
318-14 17.1.2)

8. ALL POST INSTALLED ANCHORS SHALL BE INSTALLED IN DRY HOLES THAT HAVE BEEN DRILLED, CLEANED, AND 
PREPARED IN STRICT ACCORDANCE WITH THE MANUFACTURER’S PRINTED INSTALLATION INFORMATION AND 
THE RESPECTIVE ICC-ES EVALUATION REPORTS.

9. PROVIDE SPECIAL INSPECTION FOR ALL MECHANICAL AND ADHESIVE ANCHORS PER THE APPLICABLE BUILDING 
CODE AND PER THE CURRENT ICC-ES REPORT (IBC 2012/2015 TABLE 1705.3 NOTE B).

STRUCTURAL ERECTION AND BRACING REQUIREMENTS:
1. THE STRUCTURAL DRAWINGS ILLUSTRATE AND DESCRIBE THE COMPLETED STRUCTURE WITH ELEMENTS IN 

THEIR FINAL POSITIONS, PROPERLY SUPPORTED, CONNECTED, AND/OR BRACED.
2. THE STRUCTURAL DRAWINGS ILLUSTRATE TYPICAL AND REPRESENTATIVE DETAILS TO ASSIST THE GENERAL 

CONTRACTOR.  DETAILS SHOWN APPLY AT ALL SIMILAR CONDITIONS UNLESS OTHERWISE INDICATED.  
ALTHOUGH DUE DILIGENCE HAS BEEN APPLIED TO MAKE THE DRAWINGS AS COMPLETE AS POSSIBLE, NOT 
EVERY DETAIL IS ILLUSTRATED AND NOT EVERY EXCEPTIONAL CONDITION IS ADDRESSED.

3. ALL PROPRIETARY CONNECTIONS AND ELEMENTS SHALL BE INSTALLED IN ACCORDANCE WITH THE 
MANUFACTURER'S RECOMMENDATIONS.

4. ALL WORK SHALL BE ACCOMPLISHED IN A WORKMANLIKE MANNER AND IN ACCORDANCE WITH THE APPLICABLE 
CODES AND LOCAL ORDINANCES.

5. THE GENERAL CONTRACTOR IS RESPONSIBLE FOR COORDINATION OF ALL WORK, INCLUDING LAYOUT AND 
DIMENSION VERIFICATION, MATERIALS COORDINATION, SHOP DRAWING REVIEW, AND THE WORK OF 
SUBCONTRACTORS.  ANY DISCREPANCIES OR OMISSIONS DISCOVERED IN THE COURSE OF THE WORK SHALL BE 
IMMEDIATELY REPORTED TO THE  STRUCTURAL ENGINEER FOR RESOLUTION.

6. CONTINUATION OF WORK WITHOUT NOTIFICATION OF DISCREPANCIES RELIEVES THE STRUCTURAL ENGINEER 
FROM ALL CONSEQUENCES.

7. UNLESS OTHERWISE SPECIFICALLY INDICATED, THE STRUCTURAL DRAWINGS DO NOT DESCRIBE METHODS OF 
CONSTRUCTION.

8. THE GENERAL CONTRACTOR, IN THE PROPER SEQUENCE, SHALL PERFORM OR SUPERVISE ALL WORK 
NECESSARY TO ACHIEVE THE FINAL COMPLETED STRUCTURE, AND TO PROTECT THE STRUCTURE, WORKMEN, 
AND OTHERS DURING CONSTRUCTION.  SUCH WORK SHALL INCLUDE, BUT NOT BE LIMITED TO TEMPORARY 
BRACING, SHORING FOR CONSTRUCTION EQUIPMENT, SHORING FOR EXCAVATION, FORMWORK, SCAFFOLDING, 
SAFETY DEVICES AND PROGRAMS OF ALL KINDS, SUPPORT AND BRACING FOR CRANES AND OTHER ERECTION 
EQUIPMENT.

9. THE STRUCTURAL ENGINEER BEARS NO RESPONSIBILITY FOR THE ABOVE ITEMS, AND OBSERVATION VISITS TO 
THE SITE DO NOT IN ANY WAY INCLUDE INSPECTIONS OF THESE ITEMS.

CORROSION CONTROL:
1. ALL STEEL MEMBERS EXPOSED TO WEATHER SHALL BE HOT DIPPED GALVANIZED PER ASTM A123.
2. FASTENERS AND HARDWARE SHALL BE A316 OR A304 STAINLESS STEEL.
3. ALL FIELD CUT OR DAMAGED SURFACES, FIELD WELDED AREAS AND AUTHORIZED NON-GALVANIZED MEMBERS 

AS INDICATED ON THE STRUCTURAL DRAWINGS SHALL BE REPAIRED WITH (2) COATS OF A 95% ZINC RICH PAINT 
PER ASTM A780 (ZRC PREFERRED).

SPECIAL INSPECTIONS

The Special Inspection Coordinator shall keep records of all inspections and shall furnish inspection reports to the Registered 
Design Professional in Responsible Charge.  Discovered discrepancies shall be brought to the immediate attention of the 
Contractor for correction.  If such discrepancies are not corrected, the discrepancies shall be brought to the attention of the 
Registered Design Professional in Responsible Charge.  The Special Inspection program does not relieve the Contractor of his or 
her responsibilities.

The inspectors and testing agencies shall be engaged by the Owner or the Owner’s Agent, and not by the Contractor or 
Subcontractor whose work is to be inspected or tested. Any conflict of interest must be disclosed to the Building Official, prior to 
commencing work.

Interim reports shall be submitted to the Registered Design Professional in Responsible Charge.
Interim Report Frequency: Within 48 hours of inspection, unless indicated otherwise.

A Final Report of Special Inspections documenting completion of all required Special Inspections, testing and correction of any 
discrepancies noted in the inspections shall be submitted to the Engineer.

Job site safety and means and methods of construction are solely the responsibility of the Contractor.

The qualifications of all personnel performing Special Inspection and testing activities are subject to the approval of the Building 
Official. The credentials of all Inspectors and testing technicians shall be provided if requested.

Key for Minimum Qualifications of Inspection Agents:

When the Registered Design Professional in Responsible Charge deems it appropriate that the individual performing a stipulated 
test or inspection have a specific certification or license as indicated below, such designation shall appear below the Agency 
Number on the Schedule.

PE/SE Structural Engineer – a licensed SE or PE specializing in the design of building structures 
PE/GE Geotechnical Engineer – a licensed PE specializing in soil mechanics and foundations  
EIT Engineer-In-Training – a graduate engineer who has passed the Fundamentals of Engineering examination 

American Concrete Institute (ACI) Certification
ACI-CFTT Concrete Field Testing Technician – Grade 1
ACI-CCI Concrete Construction Inspector
ACI-LTT Laboratory Testing Technician – Grade 1 & 2
ACI-STT Strength Testing Technician

American Welding Society (AWS) Certification
AWS-CWI Certified Welding Inspector
AWS/AISC-SSI Certified Structural Steel Inspector

American Society of Non-Destructive Testing (ASNT) Certification
ASNT Non-Destructive Testing Technician – Level II or III 

International Code Council (ICC) Certification
ICC-RCSI Reinforced Concrete Special Inspector 

National Institute for Certification in Engineering Technologies (NICET)
NICET-CT Concrete Technician – Levels I, II, III & IV
NICET-ST Soils Technician - Levels I, II, III & IV
NICET-GET Geotechnical Engineering Technician - Levels I, II, III & IV
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1071.8e

INTENDED USE
EXPOSURE

CLASS
f'c, PSI

28 DAYS

MAX
W/CM
RATIO

MAXIMUM
AGGREGATE

AIR
CONTENT
PERCENT
(+/- 1.5%)

CEMENT
TYPE

ADMIXTURES /
COMMENTS

WALLS F2-S1-W1-C1 4500 0.45 3/4" STONE 6% I/II *SEE NOTE

FORMED STRUCTURAL SLAB F2-S1-W1-C1 4500 0.45 3/4" STONE 6% I/II SRA

BASE SLAB F0-S1-W1-C1 4000 0.45 3/4" STONE 3% I/II *SEE NOTE

CONCRETE SPECIAL INSPECTION (IBC 1705.3 & 1705.12.1)

ITEM
REQUIRED

QUALIFICATIONS FREQUENCY DETAILED INSTRUCTIONS

Reinforcing steel ACI-CCI ICC-RCSI Periodic Verify prior to placing concrete that reinforcing is of specified
type, grade and size; that it is free of oil, dirt and rust; that it is
located and spaced properly; that hooks, bends, ties, stirrups
and supplemental reinforcement are placed correctly; that lap
lengths, stagger and offsets are provided; and that all
mechanical connections are installed per the manufacturer’s
instructions and/or evaluation report.

Post-installed anchors or dowels ACI-CCI ICC-RCSI Periodic All post-installed anchors/dowels shall be specially inspected
as required by the approved ICC-ES report. Horizontally or
upwardly inclined anchors that resist sustained tension loads
require continuous inspection and approved installers.

Use of required mix design ACI-CCI ICC-RCSI Periodic Verify that all mixes used comply with the approved
construction documents; ACI 318: Ch. 19, 26.4.3, 26.4.4; and
IBC 1904.1, 1904.2, 1908.2, 1908.3.

Concrete sampling for strength tests,
slump, air content, and temperature

ACI-CFTT ACI-SIT Continuous

Concrete placement ACI-CCI ICC-RCSI Continuous

Curing temperature and techniques ACI-CCI ICC-RCSI Periodic Verify that the ambient temperature for concrete is kept at >
50°F for at least 7 days after placement. High-early-strength
concrete shall be kept at > 50°F for at least 3 days.
Accelerated curing methods may be used (see ACI 318:
26.4.7-26.4.9). The ambient temperature for shotcrete shall
be > 40°F for the same period of time as noted for concrete.
Shotcrete shall be kept continuously moist for at least 24
hours after shotcreting. All concrete materials, reinforcement,
forms, fillers, and ground shall be free from frost. In hot
weather conditions ensure that appropriate measures are
taken to avoid plastic shrinkage cracking and that the
specified water/cement ratio is not exceeded.

Strength verification ACI-STT Periodic Verify that adequate strength has been achieved prior to the
removal of shores and forms or the stressing of
post-tensioned tendons.

Formwork Periodic Verify that the forms are placed plumb and conform to the
shapes, lines, and dimensions of the members as required by
the approved construction documents.

SOIL SPECIAL INSPECTION (IBC 1705)

ITEM
REQUIRED

QUALIFICATIONS FREQUENCY DETAILED INSTRUCTIONS

SHALLOW FOUNDATIONS (IBC 1705.6)

Verify subgrade PE/GE Periodic Prior to placement of concrete inspect soils below footings for
adequate bearing capacity and consistency with geotechnical
report.

CONTROLLED STRUCTURAL FILL (IBC 1705.6)

Excavations PE/GE Periodic Verify excavations extend to proper depth and material prior
to placement of compacted fill or concrete.

Fill materials PE/GE Periodic Perform classification and testing of compacted fill materials.
Check for proper classifications and gradations at each lift
and not less than once for each 10,000ft² of surface area.

Placement and compaction Continuous Verify proper materials, densities and lift thicknesses during
placement and compaction.

Subgrade preparation PE/GE Periodic Verify that subgrade has been appropriately prepared prior to
placing compacted fill.

Density Continuous Test density of each lift by nuclear methods (ASTM D2922).

SCHEDULE OF INSPECTION AND TESTING AGENCIES

SPECIAL INSPECTION AGENCIES FIRM ADDRESS, TELEPHONE, E-MAIL

Special Inspection Coordinator TBD

Inspector TBD

Inspector TBD

Testing Agency TBD

Testing Agency TBD

Continuous TBD

Other TBD
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S1.0
________

TYPICAL REINFORCING UNO:
#5 AT 10" O.C. MAX., EACH 

WAY,TOP & BOTTOM

TYP.

26' - 0" OUTSIDE DIAMETER TANK WALLS

CL

27' - 0" DIAMETER TANK LID

5

S1.0
________

BILCO TYPE SM 3'-0"x3'-0"  
ALUMINUM HATCH

1/4" / 12"

HIGH POINT 
ELEVATION = 
5393.13'

(2) #5 BARS, LENGTH AS 
INDICATED IN DETAIL 

LOW POINT 
ELEVATION = 
5392.85'

VENT PIPE, PROVIDE 
REINF. AS INDICATED ON 
              , RE: PIPING

ALUMINUM GUARDRAIL 
AROUND PERIMETER 
OF TANK LID, SEE                     
DETAIL 4/SD0.1

3' 
- 0

" 3' - 0"

10/SD0.1

6" 6"

NOTCH TANK LID AT 
LADDER

26.00°
45.00°

FG = 5379.60'
(LOW SIDE)

14
' -

 6
"

1'
 -

 2
"

NOTES:
1. REFER TO SITE PIPING PLAN/C2.0 FOR CAST-IN-PLACE 

TANK SITE LOCATION.
2. BID ALTERNATE - STEEL GLASS LINED TANK, RE: SITE 

PIPING - BID ALT 1/C2.1 FOR TANK SITE LOCATION.

5377.60'
T.O. TANK SLAB

5392.10'
T.O. WALL

CAST-IN-PLACE 
CONC. TANK

24 - 0"
INSIDE TANK DIAMETER

1' - 0"

1/4" / 12"

#6 x            @ 12" EF

HYDROPHILIC  
WATERSTOP, TYP.

#5 @ 12" 
EACH WAY T&B

#5 @ 12"  
VERT. EF, TYP.

C
LR

.
2"

C
LR

.
3"

#5 @ 10"  
HORIZ. EF, TYP.

TANK SLAB SHALL BEAR ON 
ENGINEERED FILL AS  RECOMMENDED 
BY GEOTECHNICAL ENGINEER

C
LR

________
S1.0

3

C
LR2"

2"

E
M

B
E

D
.

2'
 -

 0
" 

M
IN

.

1'
 -

 0
"

2" 4"

6" 1' - 0"

1" DRIP GROOVE
C

LR2"
2"

C
LR

3/4" CHAMFER, 
TYP. ALL AROUND

TANK WALL, 
SEE             FOR 
REINF.

2/S1.0

BOND BREAKER

2/S1.0
9"

1"

5392.10'
T.O.WALL

5392.85'
T.O. LID 
LOW POINT

(2) #6 HOOP BARS AT 
PERIMETER OF SLAB

TANK LID, SEE 
           FOR REINF.

ALUMINUM GUARDRAIL, 
SEE TANK LID PLAN 
FOR GUARDRAIL LIMITS             

2

S1.0
________

12' - 
0" (

IN
SID

E R
ADIU

S)

TYP. REINFORCING UNO:
#5 AT 12" O.C. MAX., EACH 

WAY,TOP & BOTTOM

26' - 0" OUTSIDE DIAMETER TANK WALLS

CL

28' - 0" OUTSIDE DIAMETER BASE SLAB

5

S1.0
________

45.00°

18.00°

STAINLESS STEEL 
LADDER, SEE 

GALVANIZED STEEL 
LADDER, SEE               

7/SD0.1

12/SD0.1

PIPE PENETRATIONS, 
RE: PROCESS, TYP.

24"x24"x12" DEEP 
SUMP PIT, SEE 
SECTION              9/SD0.1

1' - 
0"

25.00°

NON-SWELLING GASKET 
TYPE VS HYDROPHILIC 
WATERSTOP, TYP. 
AROUND HATCH CURB

ADD BARS IN SLAB 
FOR OPENING PER 
TANK LID PLAN

#5 x            @ 12",

CENTERED IN CURB

(2) #5 HORIZ., TYP. ALL 
AROUND CURB

TANK LID, SEE              
FOR DETAIL

3/S1.0

BILCO TYPE SM 3'-0"x3'-0" 
ALUMINUM HATCH

STAINLESS STEEL LADDER, 
SEE              FOR DETAIL7/SD0.1

1' - 0"

0" AT HATCH CORNERS
VARIES

BILCO STAINLESS 
STEEL LADDER-UP 
EXTENSION POST

V
A

R
IE

S
,

C
U

R
B

 H
T

.

1'
-4

" 
M

IN
.

1/4" / 12"

8"

ALUMINUM GUARDRAIL
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NORTH

3/8" = 1'-0"

TANK LID PLAN

3/8" = 1'-0"S1.0

TYP. TANK SECTION2

1" = 1'-0"S1.0

TANK LID AT WALL SECTION3

NORTH

3/8" = 1'-0"

TANK BASE SLAB PLAN

1/2" = 1'-0"S1.0

TANK LID OPENING AT HATCH SECTION5



SIDE VIEW FRONT VIEW

1' - 4" CLR

1"Ø STAINLESS 
STEEL RUNGS @ 12" 

STAINLESS STEEL 
BASE FLANGE

1/2" SIMPSON STAINLESS STEEL 
TITEN HD OR EQUIVALENT 
CONC. ANCHOR, 4" EMBED, TYP

7"

3-1/2" x 3/8" STAINLESS 
STEEL STRINGER

5'
-0

" 
M

A
X

BILCO STAINLESS STEEL 
LADDER-UP EXTENSION 
POST

1'-#5 x  3'-0"

B
/2

+L
D

H
B

/2
+L

D

H/2+LD B H/2+LD

SEE NOTES

RECTANGULAR OPENING CIRCULAR OPENING

2(
D

+L
D

)

1'-#5 x  3'-0"

2(D+LD)

SEE NOTES

D

NOTES:
1. THESE DETAILS APPLY TO ALL OPENINGS IN CONCRETE WALLS AND SLABS WHEN 

THE LARGEST OPENING DIMENSION IS GREATER THAT TWO TIMES SECTION 
THICKNESS OR GREATER THAN REINFORCING SPACING IN THE SECTION, 
UNLESS OTHERWISE INDICATED IN THE DRAWINGS.

2. THE AREA OF ADDITIONAL REINFORCING REQUIRED IN EACH FACE ON EACH SIDE 
OF AN OPENING SHALL EQUAL OR EXCEED ONE HALF OF THE AREA OF THE 
INTERCEPTED BARS IN EACH FACE, IN EACH DIRECTION, RESPECTIVELY WITH A 
MINIMUM OF (1)-#5 BAR EACH FACE.

3. PLACE THE ADDED BARS IN THE SAME LAYERS AS THE WALL OR SLAB 
REINFORCING.

4. LD = EMBEDMENT LENGTH, SEE 2/SD0.1

ALL AROUND
8" MIN

TYP
3" CLR

"A" BARS

3000 PSI CONCRETE

#4 TIES @ 24"

PIPE SIZE  "A" BARS   
4" AND SMALLER PIPE (4)-#4
5" TO 12" PIPE (8)-#4
14" TO 36" PIPE (8)-#5
42" AND LARGER PIPE (12)-#5     

NOTE:
EXTEND HORIZONTAL REINF. A 
MINIMUM OF 12" INTO STRUCTURE

NOTES:
1. TOP BARS ARE HORIZONTAL BARS WITH MORE THAN 12 INCHES OF 

FRESH CONCRETE CAST BELOW BAR
2. TABULATED VALUES ARE BASED ON GRADE 60 NON-EPOXY-COATED 

REINFORCING BARS AND NORMAL WEIGHT CONCRETE
3. VALUES ARE IN INCHES

ALL GRADES OF STEEL
D         = FINISHED INSIDE BEND DIAMETER
db        = NOMINAL BAR DIAMETER
MIN D = 6 db FOR #3 THROUGH #8

db

180°90° A
 O

R
 G

H
O

O
K

Ld
h

D
E

V
E

LO
P

M
E

N
T

 L
E

N
G

T
H

LENGTH

HOOK

db

D

C
O

V
E

R

M
IN

Ld
h

D
E

V
E

LO
P

M
E

N
T

 L
E

N
G

T
H

D

J

2 
1/

2 
M

IN
4d

b 
O

R

CONC JOINT

* FOR f'c = 4.0 OR 4.5 KSI AND COMPLYING WITH MIN COVER 
REQUIREMENTS OF ACI 318, 12.5.3.

T

WATERSTOP 
WHERE NOTED

1 
1/

2"

8" MAX
T/2

REINFORCE AS NOTED

AT WATERSTOP, PREPARE 
SURFACE IN ACCORDANCE 
WITH WATERSTOP 
MANUFACTURER'S 
RECOMMENDATIONS

WITH KEYWAY

BASE OF WALL JOINT

C SPLICE C SPLICE C SPLICEL L L

2 TIMES SPLICE LENGTH (MIN) 2 TIMES SPLICE LENGTH (MIN)

SEE SEE

NOTES:
1. TYPICAL FOR CIRCULAR REINFORCING IN CIRCULAR TANK WALLS AND SLABS

1/SD0.1 1/SD0.1

CONDUITS EMBEDDED IN STRUCTURAL SLAB

NOTES:
1. CONDUITS SHALL NOT BE LARGER IN THE OUTSIDE DIAMETER THAN 1/3 OF THE OVERALL 

THICKNESS OF THE SLAB IN WHICH THEY ARE EMBEDDED
2. CONDUITS SHALL NOT BE SPACED CLOSER THAN 3 DIAMETERS OR WIDTHS ON CENTER
3. ALUMINUM CONDUITS AND PIPES SHALL NOT BE EMBEDDED IN STRUCTURAL CONCRETE
4. CONDUITS SHALL BE PLACED BETWEEN TOP AND BOTTOM SLAB REINFORCEMENT AND 

SHALL BE LOCATED AS CLOSE AS POSSIBLE TO THE MID-DEPTH OF THE SLAB
5. MINIMUM CONCRETE COVER FOR CONDUITS SHALL BE THE SAME AS THAT OF THE SLAB 

MAIN REINFORCEMENT
6. CONDUITS PARALLEL TO REINFORCING BARS SHALL BE SPACED NO CLOSE THAN 1-1/2" 

CLEAR TO THE ADJACENT PARALLEL BARS
7. CONDUITS SHALL BE SUPPORTED BY STD REBAR CHAIRS OR EQUIVALENT

111

00

T
 / 

3 
M

A
X

T

(3) CONDUIT 
DIAMETERS MIN

1-1/2" CLEAR, MIN

PARALLEL REBAR 
OR TENDON

CONDUIT

GUARDRAIL

GUARDRAIL ON 
CONC TANK LID

CONC TANK LID

3'
 -

 6
"

2 
E

Q
U

A
L 

S
P

A
C

E
S

4"

TOE PLATE

1/4"x5"x0'-5" BASE 
PLATE 

6"

F
IR

S
T

 R
U

N
G

1'
 -

 6
"

CLEAR

1' - 4"

T
Y

P

1'
 -

 0
"

3-1/2"x3/8" STEEL 
STRINGER, TYP.

LADDER COMPONENTS SHALL BE 
HOT-DIP GALVANIZED.  AREAS 
WHERE GALVANIZING HAS BEEN 
REMOVED DURING CONSTRUCTION 
SHALL BE TOUCHED UP WITH A ZINC-
RICH GALVANIZING REPAIR PAINT

TRI-ARC LADDER 
SECURITY DOOR

1/4"x3"x9" LONG 
BAR @5'-0" 
VERTICALLY

1/4

1/4
TYP

1'
 -

 6
"

RECOAT DAMAGED 
COATING AT WELDS

2"

1" MIN.

TRI-ARC LADDER 
SECURITY DOOR

FINISHED GRADE FINISHED GRADE

1"Ø  STEEL 
RUNGS @ 12" 

AS NOTED

A
S

 N
O

T
E

D

T
H

IC
K

N
E

S
S

M
A

T
C

H
 B

A
S

E
 S

LA
B

2

1

NOTE:  REINFORCEMENT #5@12" AS SHOWN

TYP

1' - 0"

SLAB REINF NOT 
SHOWN, SEE TYP. 
TANK SECTION           

C
LR3"

2/S1.0

4" EMBED.

CAST IN PLACE CONC. WALL 
(INSIDE FACE)

316SS STAND-ON PIPE 
SUPPORT BRACKET SPACED 
AT 5'-0" VERTICALLY, TYP. WITH 
1/2" Ø SS ADHESIVE ANCHORS

18"⌀ OUTLET PIPE, 

RE: PROCESS

316SS PIPE CLAMP W/ (2) 

1/4"⌀x4" SS THRU-BOLTS 

W/ NUT & WASHER 

(2) 1-5/8" P1000 316SS UNISTRUT 
CHANNEL (FLANGE TO FLANGE)
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3/4" = 1'-0"SD0.1

INTERIOR LADDER DETAIL7

3/8" = 1'-0"SD0.1

OPENING THRU WALLS OR SLABS6

3/4" = 1'-0"SD0.1

PIPE ENCASEMENT3

3/4" = 1'-0"SD0.1

SCHEDULE1 3/4" = 1'-0"SD0.1

SCHEDULE2

3/4" = 1'-0"SD0.1

CONSTUCTION JOINT DETAILS5

TYPICAL CONCRETE REINFORCING LAP & EMBEDMENT LENGTHS (UNO)

BAR SIZE TYPE
Fc = 3000 PSI

(TOP)
Fc = 3000 PSI

(OTHER)
Fc = 4000 PSI

(TOP)
Fc = 4000 PSI

(OTHER)
Fc = 5000 PSI

(TOP)
Fc = 5000 PSI

(OTHER)

#4 EMBED 29 22 25 19 22 17

LAP 37 29 32 25 29 22

#5 EMBED 36 28 31 24 28 22

LAP 47 36 40 31 36 28

#6 EMBED 43 33 37 29 33 26

LAP 56 43 48 37 43 33

#7 EMBED 63 48 54 42 49 37

LAP 81 63 70 54 63 49

#8 EMBED 72 55 62 48 55 43

LAP 93 72 80 62 72 55

STANDARD HOOKS

BAR
SIZE D

180°
HOOK

LENGTH
(A OR G)

180°
HOOK
WIDTH

(J)

90°
HOOK

LENGTH
(A OR G) Ldh*

#3 2 1/4" 5" 3" 6" 6"

#4 3" 6" 4" 8" 7"

#5 3 3/4" 7" 5" 10" 9"

#6 4-1/2" 8" 6" 1'-0 10"

#7 5-1/4" 10" 7" 1'-2 12"

#8 6" 11" 8" 1'-4 14"

3/4" = 1'-0"SD0.1

RING BAR SPLICE STAGGER10

3/4" = 1'-0"SD0.1

CONDUIT IN SLAB11

3/4" = 1'-0"SD0.1

GUARDRAIL4

3/4" = 1'-0"SD0.1

EXTERIOR LADDER DETAIL12

3/4" = 1'-0"SD0.1

SUMP DETAIL9

3/4" = 1'-0"SD0.1

VERTICAL PIPE SUPPORT AT WALL8



DOUBLE POLE DOUBLE THROW
DOUBLE POLE SINGLE THROW
DIFFERENTIAL PRESSURE
SWITCH
DISCONNECT SWITCH
ELECTRIC OPERATOR FOR
CONTROL DAMPER OR VALVE
ELECTRICAL MANHOLE
ELAPSED TIME METER
EXISTING
FORWARD
FLOW SWITCH
GREEN, GROUND
GROUND FAULT INTERRUPTER
GEARED LIMIT SWITCH
#8 GROUND WIRE
HIGH, HUMIDISTAT
HANDHOLE
HIGH MOTOR TEMPERATURE
HAND-OFF-AUTO
HAND-OFF-REMOTE
HORSEPOWER
HIGH WATER CUTOFF
HERTZ (CYCLE)

ABBREVIATIONSSCHEMATIC SYMBOLS

GROUND CONDUCTOR.

UNDERGROUND CONCRETE ENCASED ELECTRICAL
BANK ROUTED BENEATH SLAB-ON-GRADE.

DIRECT BURIED CONDUIT.

UNDERGROUND CONCRETE ENCASED ELECTRICAL
DUCT BANK.

LIGHTING FIXTURE POWERED FROM LIGHTING
PANEL LPA, CIRCUIT 4

LIGHTING FIXTURE POWERED FROM LIGHTING
PANEL LP2, CIRCUIT 2 (NON-SWITCHED.)

RECEPTACLE POWERED FROM LIGHTING PANEL
LP1, CIRCUIT 3.

FLUORESCENT FIXTURE.  REFER TO NUMBER OR
LETTER IN FIXTURE SCHEDULE.

LIGHTING FIXTURE.  REFER TO NUMBER OR LETTER
IN FIXTURE SCHEDULE.

TYPICAL FOR HOME RUN TO BE ROUTED TO
LIGHTING PANEL L2 AND CONNECTED TO CIRCUIT
#5 (MINIMUM NO. 12 AWG CONDUCTORS & 3 4"
CONDUIT.)

CONDUIT PLUGGED FLUSH, CONDUIT CAPPED.

CONDUIT TURNING UP, CONDUIT TURNING DOWN.

CONDUIT CONCEALED.

CONDUIT EXPOSED.

CONDUIT & WIRING INSTALLATION LEGEND

CURRENT TRANSFORMER.

POTENTIAL TRANSFORMER.

SIZE 2 COMBINATION MAGNETIC MOTOR STARTER,
REVERSING OR 2 SPEED.

LPA-4
11

LP2-2A

LP1-3

11

A

L2-5

S2

AMBER, AMPERE, ALARM
ALTERNATING CURRENT
ADJUSTABLE FREQUENCY
DRIVE
ABOVE FINISHED FLOOR
AMMETER
AUTOMATIC THROWOVER
AMERICAN WIRE GAUGE
CLOSE, COUNTER,
CONTACTOR
CAPACITOR
CIRCUIT BREAKER
CONTROL DAMPER
CIRCUIT
CHLORINE
CONTROL PANEL
CONTROL POWER
TRANSFORMER
CONTROL STATION
CYCLE TIMER, CURRENT
TRANSFORMER
CYCLE TIMER MOTOR
2 CONDUCTOR
4" CONDUIT
DIRECT CURRENT
DAMPER MOTOR, DEMAND
METER

DPDT
DPST
DPS

DS
E

EMH
ETM
EX
F
FS
G
GFI
GLS
#8G
H
HH
HMT
HOA
HOR
HP
HWCO
HZ

A
AC
AFD

AFF
AM
ATO
AWG
C

CAP
CB
CD
CKT
CL2
CP
CPT

CS
CT

CTM
2/C
4"C
DC
DM

60

30

SXP

SKO

SWP

S4

S3

S2

SWITCH & OUTLET
SYMBOLS

S

480V, 3 PHASE WELDING RECEPTACLE,
TYPICAL AMPERE RATING NOTED

240V, 1 PHASE RECEPTACLE, TYPICAL
AMPERE RATING NOTED

DUPLEX RECEPTACLE 120 VOLT

EXPLOSION PROOF SWITCH, A=SWITCH DESIGNATION

KEY OPERATED SWITCH, A=SWITCH DESIGNATION

WEATHERPROOF SWITCH, A=SWITCH DESIGNATION

PRESSURE SWITCH (OPENING ON
RISING PRESSURE)

PRESSURE SWITCH (CLOSING ON
RISING PRESSURE)

FOUR-WAY SWITCH, A=SWITCH DESIGNATION

THREE-WAY SWITCH, A=SWITCH DESIGNATION

TWO POLE SWITCH, A=SWITCH DESIGNATION

SINGLE POLE SWITCH, A=SWITCH DESIGNATION

SUPX

FUSE AND DISCONNECT SWITCH.

HIGH VOLTAGE DRAWOUT CONTACTOR.

LOW VOLTAGE DRAWOUT AIR CIRCUIT BREAKER.

SIZE 4 COMBINATION MAGNETIC MOTOR STARTER.

LOW VOLTAGE AIR CIRCUIT BREAKER, 3 POLE, 20 AMPERE.

HIGH VOLTAGE DRAWOUT AIR OR VACUUM CIRCUIT
BREAKER.

INDICATES THAT ALL OR PART OF CIRCUIT MAY BE ROUTED
IN DUCT BANK OR UNDERGROUND.  CONDUIT SIZE SHOWN
ON ONE-LINE IS ABOVE GROUND AND/OR INSIDE OF
STRUCTURE.  SEE DUCT BANK SCHEDULE AND SECTIONS
FOR CONDUIT SIZE OF UNDERGROUND PORTION OF
CIRCUIT.

ONE-LINE SHOWING POWER AND CONTROL TO A PACKAGE
UNIT, AS FOR EXAMPLE A STEAM GENERATOR OR AN AIR
HANDLING UNIT, SHALL IMPLY THAT ANY AND ALL
ASSOCIATED EQUIPMENT SHALL ALSO BE INSTALLED AND
WIRED AS REQUIRED BY THE EQUIPMENT FURNISHED.

CIRCUIT NO. 22 WITH #8 INSULATED CONDUCTORS, 1#10
BARE GROUND WIRE ALL IN 2" CONDUIT TO 20 HP MOTOR.

TRANSFORMER WITH PRIMARY AND SECONDARY
VOLTAGE, AND KVA RATING AS NOTED.

ONE LINE DIAGRAM LEGEND

15

S4

3P-20

AUXILIARY ITEMS
MAY NOT BE

SHOWN
COMPLETELY

20 22: 3#8,#10G,2"

1500KVA
2.4KV-480Y/277

3Ø, 60 HZ

NORMALLY CLOSED PUSH BUTTON

FLOAT SWITCH (OPENING ON RISING
LEVEL)

FLOAT SWITCH (CLOSING ON RISING
LEVEL)

CONTROL POWER TRANSFORMER

OVERLOAD

MANUAL STARTER

NORMALLY OPEN GEARED LIMIT
SWITCH

NORMALLY CLOSED GEARED LIMIT
SWITCH

MAINTAINED PUSH BUTTON

INDICATING LIGHT

NORMALLY OPEN PUSH BUTTON

STARTER, CONTACTOR OR RELAY
COIL

NORMALLY CLOSED CONTACT

NORMALLY OPEN CONTACT

WIRE CONNECTION POINT

CLASS 1, DIVISION 1 AREA AS DEFINED BY NEC. ALL EQUIPMENT AND CONDUIT
SYSTEMS SHALL BE RATED FOR USE IN THIS AREA.

AREA TYPE 7A

DIFFERENTIAL PRESSURE SWITCH
(NORMALLY CLOSED, OPENING ON
INCREASING DIFF.)

ONE-LINE DIAGRAMS SHOW CIRCUIT IDENTIFICATION, WIRE QUANTITY AND SIZES, AND
CONDUIT SIZE WITHIN STRUCTURES.  ONE-LINE DIAGRAMS ALSO INDICATE ORIGIN AND
DESTINATION OF CIRCUITS, AND IDENTIFY CIRCUITS ROUTED UNDERGROUND.

FOR CIRCUITS WITHOUT UNDERGROUND PORTIONS, BUILDING FLOOR PLANS SHOW
LOCATION OF EQUIPMENT FOR DETERMINING CIRCUIT LENGTH WITHIN THE STRUCTURE.  FOR
CIRCUITS WITH UNDERGROUND PORTIONS, ANTICIPATED PENETRATION OF UNDERGROUND
CONDUITS ARE SHOWN ON STRUCTURE PLANS FOR DETERMINING THE LENGTH OF
IN-STRUCTURE PORTIONS OF CIRCUITS.  BUILDING FLOOR PLANS MAY ALSO SHOW HOME
RUNS FOR LIGHTING, RECEPTACLE, AND OTHER MISCELLANEOUS EQUIPMENT CIRCUITS.

SITE PLANS INDICATE THE GENERAL ROUTING OF UNDERGROUND CONDUITS AND DUCT
BANKS.  CIRCUITS ROUTED IN UNDERGROUND CONDUITS OR DUCT BANKS ARE INDICATED IN
DUCT BANK SECTIONS REFERENCED ON THE SITE PLAN.

DUCT BANK SECTIONS AND SCHEDULES IDENTIFY CONDUIT SIZE, CONDUIT MATERIAL,
ARRANGEMENT OF THE UNDERGROUND CONDUITS, AND CIRCUITS ROUTED IN EACH
UNDERGROUND CONDUIT.

SOLID LINES             INDICATE NEW WORK OR EQUIPMENT.

DOTTED LINES             INDICATE EXISTING WORK OR EQUIPMENT.

DASHED LINES             INDICATE FUTURE WORK OR EQUIPMENT.

THIS IS A GENERAL LEGEND SHEET.  SOME SYMBOLS AND ABBREVIATIONS MAY NOT BE
UTILIZED ON THIS SPECIFIC PROJECT.

INFORMATION RELATED TO CIRCUIT IDENTIFICATION, WIRE & CONDUIT SIZES, AND ROUTING, IS
ON THE FOLLOWING DRAWING TYPES.

GENERAL NOTES

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ROUTING ALL CONDUITS NOT SHOWN
ON THE PLANS.  THIS SHALL INCLUDE ALL CONDUITS SHOWN ON THE ONE-LINES AND
HOME-RUNS SHOWN ON THE PLAN DRAWINGS.  CONDUITS SHALL BE ROUTED AS
DEFINED IN THE SPECIFICATIONS.

SPARE WIRES SHALL BE TAPED AND COILED.

IF EQUIPMENT SUPPLIED BY MANUFACTURER HAS A LARGER LOAD THAN VALUE SHOWN,
THE CABLE CONDUIT AND ELECTRICAL EQUIPMENT SHALL BE ENLARGED, AS REQUIRED,
TO ACCOMODATE THE HIGHER VALUE.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR FURNISHING PROPERLY SIZED
STARTER OVERLOADS FOR EQUIPMENT FURNISHED.

LIGHTING AND RECEPTACLE CIRCUITS DESIGNATED ON THE FLOOR PLANS ARE NOT
SHOWN ON THE ONE-LINES.  CONDUCTORS FOR LIGHTING, RECEPTACLES, AND
MISCELLANEOUS 120VAC CIRCUITS SHALL BE MINIMUM NO. 12 AWG. CONDUIT FOR
LIGHTING, RECEPTACLES, AND MISCELLANEOUS 120VAC CIRCUITS SHALL BE MINIMUM
3

4".

IN AREAS WHERE THERE ARE OVERHEAD BRIDGE CRANES, HOISTS, ETC., NO CONDUITS
SHALL BE RUN OVERHEAD THAT WILL INTERFERE WITH THE OPERATION OF THE
EQUIPMENT.

GENERAL REQUIREMENTS

OUTDOOR AND INDOOR WET LOCATIONS SUBJECT TO CORROSION.  CONDUIT SYSTEM
SHOULD BE PVC COATED RIGID GALVANIZED STEEL WITH PVC COATED FITTINGS,
BOXES, AND STAINLESS STEEL HARDWARE.

INDOOR, DRY, DIRTY AREA.  REQUIRES MINIMUM NEMA TYPE 12 GASKETED
ENCLOSURES FOR ALL EQUIPMENT AND GASKETED FITTINGS IN CONDUIT SYSTEMS.

CLASS 1, DIVISION 2, GROUP C AND D (METHANE, GASOLINE) AS DEFINED BY NEC.
EQUIPMENT AND CONDUIT SYSTEMS SHALL BE RATED FOR USE IN THIS AREA.

DISCONNECT SWITCH

MISCELLANEOUS PANEL

COMBINATION STARTER

LIGHTING PANEL

POWER PANEL

24 VDC SURGE PROTECTION

MISCELLANEOUS
SYMBOLS

JUNCTION BOX

THERMOSTAT

J

T

1.

2.

3.

4.

5.

6.

1.

2.

3.

4.

5.

6.

AREA TYPE 4X

AREA TYPE 12

AREA TYPE 7B

INDOOR WET LOCATIONS SUCH AS VAULTS, HOSEDOWN AREAS, BASEMENTS, ETC.
MINIMUM NEMA TYPE 4 ENCLOSURE FOR EQUIPMENT AND GASKETED FITTINGS IN A
CONDUIT SYSTEM.

INDOOR AND DRY AREA. REQUIRES MINIMUM NEMA TYP 1 ENCLOSURES FOR ALL
EQUIPMENT AND GASKETED FITINGS IN CONDUIT SYSTEMS.

THE SPECIAL AREA DESIGNATION BOXES, AS DEFINED BELOW, ARE LOCATED ON THE PLAN
DRAWINGS TO DEFINE ELECTRICAL INSTALLATION REQUIREMENTS.  DESIGNATION BOXES ARE
LOCATED WITHIN ROOM OR BELOW ROOM NUMBER.  ALL INDOOR AREAS NOT INDICATED
OTHERWISE ARE AREA TYPE 1 AND MINIMUM NEMA TYPE 1 ENCLOSURES.

AREA DESIGNATIONS

RECP
RGS
RTD

RTU
RVSS

S2
SCADA

SP
SPDT
SPST
SS
SV
SWB
SWGR
T

TACH
TB
TD
TEMP
TQ
TS
UG
UPS

V
VA
VLS
VM
W
WH
WM
WP
XFMR
XP
Y
Z
ZS

I/O
J
KV
KVA
KVAR
KW
KWH
L
LA
LAN
LP
LS

LWCO
M

MA
MCB
MCC
MCM
MD
MH

MOV
MS
MSH
N
NC
NO
O
OL
PB
PF
PH
PLC

PP
PS
PT

2P
R

INPUT/OUTPUT
JUNCTION BOX
KILOVOLT
KILOVOLT AMPERE
KILOVAR
KILOWATT
KILOWATT HOUR
LOW, LEVEL
LIGHTNING ARRESTOR
LOCAL AREA NETWORK
LIGHTING PANEL
LIMIT SWITCH, LEVEL
SWITCH
LOW WATER CUTOFF
MAGNETIC MOTOR
STARTER
MILLIAMPERE
MAIN CIRCUIT BREAKER
MOTOR CONTROL CENTER
THOUSAND CIRCULAR MIL
MOISTURE DETECTOR
MANHOLE, MOUNTING
HEIGHT
MOTOR OPERATED VALVE
MANUAL MOTOR STARTER
MOTOR SPACE HEATER
NEUTRAL
NORMALLY CLOSED
NORMALLY OPEN, NUMBER
OPEN
OVERLOAD
PUSH BUTTON, PULL BOX
POWER FACTOR METER
PHASE (CHEMICAL TERM)
PROGRAMMABLE LOGIC
CONTROLLER
POWER PANEL
PRESSURE SWITCH
POTENTIAL
TRANSFORMER, PROGRAM
TIMER
2 POLE
RED, RAISE, RELAY,
REVERSE

FLOW ACTUATED SWITCH (CLOSING ON
INCREASE IN FLOW)

OFF TIME DELAY SWITCH (NORMALLY
CLOSED WITH TIME DELAY CLOSING
AFTER COIL IS DE-ENERGIZED)

DIFFERENTIAL PRESSURE SWITCH
(NORMALLY OPEN, CLOSING ON
INCREASING DIFF.)

LIMIT SWITCH (NORMALLY CLOSED, HELD
OPEN)

LIMIT SWITCH (NORMALLY CLOSED)

LIMIT SWITCH (NORMALLY OPEN, HELD
CLOSED)

LIMIT SWITCH (NORMALLY OPEN)

TORQUE SWITCH (NORMALLY CLOSED)

TORQUE SWITCH (NORMALLY OPEN)

OFF TIME DELAY SWITCH (NORMALLY
OPEN WITH TIME DELAY OPENING AFTER
COIL IS DE-ENERGIZED)

ON TIME DELAY SWITCH (NORMALLY
CLOSED WITH TIME DELAY OPENING
AFTER COIL IS ENERGIZED)

ON TIME DELAY SWITCH (NORMALLY OPEN
WITH TIME DELAY CLOSING AFTER COIL IS
ENERGIZED)

FLOW ACTUATED SWITCH (OPENING ON
INCREASE IN FLOW) AREA TYPE 4

AREA TYPE 1TEMPERATURE SWITCH (CLOSING ON
RISING TEMPERATURE)

TEMPERATURE SWITCH (OPENING ON
RISING TEMPERATURE)

VACUUM SWITCH (OPENING ON
INCREASING VACUUM)

VACUUM SWITCH (CLOSING ON
INCREASING VACUUM) RECEPTACLE

RIGID GALVANIZED STEEL
RESISTANCE TYPE TEMP
DETECTOR
REMOTE TERMINAL UNIT
REDUCED VOLTAGE SOLID
STATE STARTER
SIZE 2 STARTER
SUPERVISORY CONTROL AND
DATA ACQUISITION
SINGLE POLE
SINGLE POLE DOUBLE THROW
SINGLE POLE SINGLE THROW
SELECTOR SWITCH
SOLENOID VALVE
SWITCHBOARD
SWITCHGEAR
THERMOSTAT, TIMER,
TOTALIZER
TACHOMETER
TERMINAL BLOCK
TIME DELAY RELAY
TEMPERATURE
TORQUE
TEMPERATURE SWITCH
UNDERGROUND
UNINTERRUPTIBLE POWER
SUPPLY
VOLTS
VOLT AMPERE
VALVE LIMIT SWITCH
VOLTMETER
WHITE, WATTS
WATTHOUR METER
WATT METER
WEATHERPROOF
TRANSFORMER
EXPLOSION PROOF
YELLOW
AUXILIARY RELAY
POSITION SWITCH

LIGHTING FIXTURE POWERED VIA SWITCH A.11
A

A

A

A

A

A

A

A

CLOUDED MARKINGS INDICATE WORK IN EXISTING AREAS THAT IS
NEW OR NEW WORK ON AN EXISTING PIECE OF EQUIPMENT.

ETHERNET PORTE

SIZE 4 REDUCED VOLTAGE SOFT STARTERS4

CORROSIVE CHEMICAL FEED AND STORAGE ROOMS.  CONDUIT SYSTEM SHALL BE
EXPOSED PVC COATED CONDUIT WITH FITTINGS, AND ACCESSORIES.

AREA TYPE 1A

SO OCCUPANCY SENSOR SWITCH, A=SWITCH DESIGNATION
A
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