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UNIT PROCESS CRITERIA UNIT DESIGN VALUE

FINISHED WATER CAPACITY
FIRM WTP CAPACITY MGD 16.6
FUTURE FIRM WTP CAPACITY WITH SIXTH FILTER
CONSTRUCTION MGD 20.7

FILTERS
QUANTITY (DUTY / STANDBY) EA 4 / 1
FUTURE QUANTITY (DUTY / STANDBY) EA 5 / 1

FILTER LENGTH & WIDTH FT 40 / 12
SURFACE AREA, EACH SF 480
FILTRATION RATE, MAXIMUM GPM/SF 6
MAXIMUM BACKWASH RATE GPM/SF 20-25
UNDERDRAIN TYPE -- FRP Block

MEDIA
72" GAC / 12"

SAND
EFFECTIVE SIZE MM 1.0-1.2
UNIFORMITY COEFFICIENT -- 1.5
AIR SCOUR SCFM/SF 4
AIR SCOUR BLOWERS
QUANTITY (DUTY / STANDBY) EA 1 / 1

RATED CAPACITY SCFM 1920
DISHCARGE PRESSURE PSIG 8
MOTOR SIZE HP 125

CHEMICALS
SODIUM HYPOCHLORITE (12.5%)
DOSE TO CHLORINE DIOXIDE GENERATION - MIN / AVG /
MAX MG/L XX / 0.5 / YY
DOSE TO RAPID MIX - MIN / AVG / MAX MG/L XX / 2.5 / YY
DOSE TO CFE - MIN / AVG / MAX MG/L XX / 2.5 / YY
STORAGE CAPACITY (TOTAL) GAL 20,000
HYDROCHLORIC ACID (15%)
DOSE TO CHLORINE DIOXIDE GENERATION - MIN / AVG /
MAX MG/L XX / 0.5 / YY
STORAGE CAPACITY (TOTAL) GAL 2,400

DESIGN CRITERIA
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(PEAK: 32 MGD, AVG: 16 MGD, MIN: 6 MGD)

FILTER BACKWASH HYDRAULIC PROFILE (17.3 MGD)
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USE OR OCCUPANCY
UNIFORM
LOAD (psf)

CONCENTRATED
LOAD (lbs)

WALKWAYS, STAIRWAYS 100 300(1)

EQUIPMENT ROOM FLOORS 250 -(2)

ROOFS (NON-CONCRETE) 20(3) -

ROOFS (CONCRETE) 50 -

PROCESS AREA 200 -

SEISMIC IMPORTANCE FACTOR (IE) 1.50

RISK CATEGORY: IV
MAPPED SPECTRAL RESPONSE
ACCELERATIONS:

SS = 1.88g, S1 = 0.64g

SITE CLASS C

SPECTRAL RESPONSE COEFFICIENTS: SDS = 1.50g, SD1 = 0.60g

SEISMIC DESIGN CATEGORY: D

GROUND SNOW LOAD (Pg): 0 PSF

STRUCTURAL NOTES
GENERAL

1. ALL STRUCTURAL DRAWINGS SHALL BE USED IN CONJUNCTION WITH THE
CIVIL, ARCHITECTURAL, MECHANICAL, ELECTRICAL, AND SHOP DRAWINGS
AND THE PROJECT SPECIFICATIONS.

2. CONSTRUCTION SHALL MEET THE REQUIREMENTS OF THE 2022
CALIFORNIA BUILDING CODE (CBC).  THE CBC SHALL GOVERN EXCEPT
WHERE OTHER APPLICABLE CODES OR THESE DOCUMENTS ARE MORE
RESTRICTIVE.

3. NOTHING SHOWN OR OMITTED FROM THESE DOCUMENTS SHALL RELIEVE
THE CONTRACTOR FROM FULL COMPLIANCE WITH ALL APPLICABLE CODES
AND ORDINANCES.

4. THE CONTRACTOR ALONE IS RESPONSIBLE FOR JOB SITE SAFETY.  SITE
REVIEW OF THE CONSTRUCTION BY THE ENGINEER IS TO DETERMINE
CONFORMANCE WITH THE PLANS AND SPECIFICATIONS.  IT DOES NOT
ENCOMPASS SAFETY PROCEDURES OR OPERATIONS.

5. WITHOUT EXCLUSION OF ANY REFERENCE IN THE CONSTRUCTION
DOCUMENTS TO ANY RULE OR REGULATION, THE ENGINEER IS NOT
ASSUMING ANY PROVISIONS OF SUPERVISION OF CONSTRUCTION
METHODS OR PROCESSES.

6. STRUCTURES HAVE BEEN DESIGNED FOR OPERATIONAL LOADS ON THE
COMPLETED STRUCTURES. DURING CONSTRUCTION, BRACING OR
SHORING SHALL SUPPORT STRUCTURES WHEREVER EXCESSIVE
CONSTRUCTION LOADS MAY OCCUR.

7. SEE ALL OTHER PROJECT DOCUMENTS FOR REGLETS, PIPE SLEEVES,
CONDUITS AND OTHER ITEMS TO BE EMBEDDED OR PASSED THROUGH THE
CONCRETE.

8. PENETRATIONS THROUGH WALLS OR SLABS LESS THAN 12 INCHES IN
DIAMETER MAY NOT BE SHOWN ON THE STRUCTURAL DRAWINGS.  REFER
TO ASSOCIATED DRAWINGS FOR LOCATIONS.

9. THE MINIMUM CLEAR DISTANCE BETWEEN PIPE AND CONDUIT
PENETRATIONS SHALL BE 3 TIMES THE DIAMETER OF THE PENETRATION
OR 8 INCHES, WHICHEVER IS SMALLER.

10. WRITTEN DIMENSIONS SHALL BE USED FOR CONSTRUCTION.  DO NOT
SCALE DRAWINGS.

11. STRUCTURAL DIMENSIONS CONTROLLED BY OR RELATED TO MECHANICAL
AND/OR ELECTRICAL EQUIPMENT SHALL BE VERIFIED BY THE
CONTRACTOR PRIOR TO CONSTRUCTION.

12. MECHANICAL AND ELECTRICAL EQUIPMENT SUPPORTS, ANCHORAGES,
OPENINGS, RECESSES AND EMBEDMENTS NOT SHOWN ON THE DRAWINGS
SHALL BE PROVIDED BY THE CONTRACTOR PRIOR TO PLACING CONCRETE.

13. DIMENSIONS INDICATED WITH AN * SHALL BE COORDINATED WITH
MECHANICAL AND/OR ELECTRICAL DRAWINGS AND EQUIPMENT SUPPLIED.

14. ALL DIMENSIONS SHALL BE FIELD VERIFIED BY THE CONTRACTOR.  SHOULD
CONFLICTS OR INTERFERENCE OCCUR, THEY SHALL BE RESOLVED WITH
THE ENGINEER AT NO ADDITIONAL COST TO THE OWNER.  EXISTING FIELD
CONDITIONS AT VARIANCE WITH THE PLANS SHALL BE BROUGHT TO THE
ATTENTION OF THE ENGINEER BEFORE ANY WORK IS PERFORMED.

15. USE PERTINENT STANDARD DETAILS SHOWN, EVEN THOUGH THEY MAY
NOT BE CALLED OUT AT LOCATIONS WHERE THEY APPLY.

16. CONDITIONS NOT SPECIFICALLY SHOWN OR INDICATED SHALL BE
CONSTRUCTED SIMILAR TO DETAILS SHOWN FOR THE RESPECTIVE
MATERIALS OR CONDITIONS.

DESIGN LOADS

1. LIVE LOADS:

2. WIND:

3. SEISMIC:

4. SNOW:

(1) MINIMUM CONCENTRATED LOAD ON STAIR TRENDS ONLY.
(2) REFER TO EQUIPMENT MANUFACTURER'S DRAWINGS FOR

CONCENTRATED LOAD.
(3) MAY BE REDUCED AS ALLOWED BY THE CBC.

BASIC WIND SPEED Vult (3-SECOND GUST): 103 MPH

RISK CATEGORY: IV

WIND EXPOSURE CATEGORY: C

INTERNAL PRESSURE COEFFICIENT PER CBC

C&C PRESSURES FOR DEFERRED SUBMITTALS PER CBC

DEFERRED SUBMITTALS

1. THE FOLLOWING PORTIONS OF THE PROJECT ARE DEFERRED SUBMITTAL
ITEMS. DEFERRED SUBMITTALS LISTED BELOW ARE THE RESPONSIBILITY
OF THE CONTRACTOR. DEFERRED SUBMITTAL ITEMS HAVE NOT BEEN
DESIGNED BY THE ENGINEER OF RECORD. REFER TO CONTRACT
DOCUMENTS FOR ADDITIONAL INFORMATION.

a) PRE-ENGINEERED CANOPY
b METAL STAIRS AND LANDINGS
c) FRP STAIRS AND LANDINGS
d) FRP GRATING AND PLATFORM SYSTEMS
e) HANDRAILS
f) GUARDRAILS
g) EQUIPMENT ANCHORAGE
h) TANK DESIGN
i) TANK ANCHORAGE
j) PIPE SUPPORTS
k) CONDUIT SUPPORTS, INCLUDING CABLE TRAY SYSTEMS

2. UNLESS OTHERWISE NOTED, DEFERRED SUBMITTAL ITEMS SHALL BE
STAMPED AND SIGNED BY A PROFESSIONAL CIVIL OR STRUCTURAL
ENGINEER REGISTERED IN THE STATE OF CALIFORNIA.

3. DEFERRED SUBMITTAL ITEMS SHALL BE SUBMITTED TO THE OWNER FOR
APPROVAL DURING THE CONSTRUCTION PHASE OF THE PROJECT.

4. DEFERRED SUBMITTAL ITEMS SHALL NOT BE FABRICATED UNTIL THE
ENGINEER OF RECORD HAS REVIEWED THE SUBMITTAL DOCUMENTS AND
INDICATED THAT THEY HAVE BEEN REVIEWED AND THAT THEY HAVE BEEN
FOUND TO BE IN GENERAL CONFORMANCE WITH THE CONTRACT
DOCUMENTS.

5. DEFERRED SUBMITTAL ITEMS SHALL NOT BE FABRICATED UNTIL THEIR
DESIGN AND SUBMITTAL DOCUMENTS HAVE BEEN FAVORABLY REVIEWED
BY THE OWNER.

LOCATION
MIN 28 DAY
STRENGTH

(psi)

MIN CEMENT
CONTENT

(lbs)

SLUMP
(in)

STRUCTURAL
CONCRETE 4,500 560 3-5

CONCRETE SIDEWALKS
AND PAVEMENTS 3,000 480 1-3

CONCRETE FILL 2,500 440 1-4

CONCRETE

1. REINFORCED CONCRETE SHALL CONFORM TO ACI 318.

2. PORTLAND CEMENT SHALL CONFORM TO ASTM C150 TYPE II.  ONE BRAND OF
CEMENT SHALL BE USED THROUGHOUT THE WORK.

3. ALL AGGREGATES SHALL CONFORM TO ASTM C33.  THE MAXIMUM SIZE
AGGREGATE SHALL BE 1 INCH. USE OF RECYCLED CONCRETE, RECYCLED
AGGREGATE OR OTHER RECYCLABLE MATERIALS IS NOT PERMISSIBLE.

4. MIXING WATER SHALL BE POTABLE WATER FREE FROM INJURIOUS AMOUNTS
OF ACID, ALKALI, OR OTHER HARMFUL SUBSTANCES.  WATER SHALL BE
OBTAINED FROM LOCAL UTILITY COMPANY MAINS UNLESS THE ENGINEER
APPROVES ANOTHER SOURCE.

5. AIR ENTRAINING ADMIXTURES SHALL CONFORM TO ASTM C260.

6. CURING COMPOUNDS SHALL CONFORM TO ASTM C309.

7. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO PROVIDE THE MINIMUM
REQUIREMENTS LISTED BELOW.  CEMENT CONTENT SHALL BE INCREASED
OVER THAT LISTED IF REQUIRED TO OBTAIN THE LISTED COMPRESSIVE
STRENGTH.

8. ALL CONCRETE SHALL HAVE AIR ENTRAINMENT OF 3.5 TO 5.0 PERCENT.

9. CONSTRUCTION JOINTS SHALL NOT BE PLACED AT LOCATIONS OTHER THAN
THOSE SHOWN ON THE DRAWINGS WITHOUT THE PRIOR APPROVAL OF THE
ENGINEER.

10. ALL EXPOSED CORNERS OF CONCRETE SHALL HAVE 3/4" MINIMUM CHAMFER,
UNLESS NOTED OTHERWISE.

CONCRETE REINFORCING

1. REINFORCING STEEL SHALL CONFORM TO THE LATEST EDITION OF ASTM
SPECIFICATION A706 OR A615, GRADE 60.

2. REINFORCING STEEL FABRICATION SHALL BE IN ACCORDANCE WITH THE LATEST
EDITION OF CRSI MANUAL OF STANDARD PRACTICE.

3. REINFORCING SHALL HAVE THE FOLLOWING CLEAR CONCRETE COVER, UNLESS
OTHERWISE NOTED ON THE DRAWINGS.

4. SPLICED BARS SHALL HAVE A MINIMUM CLASS B CONTACT LAP AS SPECIFIED IN
THE LATEST EDITION OF ACI 315 DETAILING MANUAL AND ACI 318 UNLESS
OTHERWISE NOTED ON THE DRAWINGS.  WHERE SHOWN ON THE DRAWINGS, ld =
DEVELOPMENT LENGTH AS DEFINED IN THE STANDARD DETAILS OF THESE
DRAWINGS.  HOOKS OF REINFORCING STEEL SHALL COMPLY WITH ACI 318.

5. WRITTEN SPACING AND LOCATION OF REINFORCING SHALL TAKE PRECEDENCE
OVER DEPICTED SPACING AND LOCATION.

6. UNLESS OTHERWISE NOTED ON THE DRAWINGS, REINFORCING BARS SHOWN
TERMINATING WITH A HOOK SHALL BE FABRICATED WITH A STANDARD HOOK AS
DEFINED WITHIN ACI 318.  WHERE SECTION THICKNESS DOES NOT ALLOW FOR
FULL HOOK EXTENSION, TILT HOOK UNTIL HOOK FITS.  ALTERNATIVELY
CONTRACTOR MAY USE 180° HOOK OR TWO SMALLER HOOKED BARS OF
EQUIVALENT AREA OF STEEL.

7. IN CASES WHERE REINFORCING BARS CANNOT BE EXTENDED AS FAR AS
REQUIRED DUE TO THE LIMITED EXTENT OF THE ADJACENT CONCRETE
STRUCTURE, THE BARS SHALL EXTEND AS FAR AS POSSIBLE AND BE TERMINATED
WITH A STANDARD HOOK.

8. AT FOOTING CORNERS AND INTERSECTIONS, EXTEND BARS AROUND CORNERS
AND LAP A MINIMUM OF 40 BAR DIAMETERS.

CONDITION
COVER

(INCHES)

UNFORMED SURFACES IN CONTACT WITH EARTH 3
FORMED SURFACES EXPOSED TO EARTH, WATER AND/OR
WEATHER
  - PRIMARY REINFORCING FOR BEAMS AND COLUMNS 2 1/2

  - ALL OTHER LOCATIONS 2

BOTTOM SURFACES FOR SLAB OVER WATER 2

CONCRETE SURFACES FOR DRY CONDITIONS
   - WALLS, SLABS AND JOISTS 1 1/2

   - BEAMS AND COLUMNS:

        - PRIMARY REINFORCING 2
        - STIRRUPS, SPIRALS AND TIES 1 1/2

CONCRETE JOINTS

1. REINFORCING STEEL SHOWN IS FOR CLARITY ONLY.  SEE PLANS AND
SECTIONS FOR REINFORCING SIZES, SPACING, LOCATIONS AND DETAILS.

2. ALL SURFACES SHALL BE PREPARED IN ACCORDANCE WITH SPECIFICATION
SECTION 03 15 00.

3. EXCEPT WHERE OTHERWISE NOTED ON THE DETAILS JUNCTION BARS (JB)
SHALL BE THE SAME SIZE AS THE LARGER OF WALL OR SLAB REINFORCING.

4. ALL LAP SPLICES SHALL BE CLASS B TENSION CONTACT LAP.

5. UNLESS OTHERWISE NOTED, SEALANT SHALL BE PROVIDED IN JOINTS
WHERE SHOWN ON THE DRAWINGS AND WHERE INDICATED BY THE
FOLLOWING:

a) CONTROL JOINTS FOR WALLS AND SLABS IN LIQUID CONTAINMENT
STRUCTURES SHALL HAVE SEALANT APPLIED TO THE LIQUID SIDE(S) OF
THE JOINT.

b) EXPANSION JOINTS SHALL HAVE SEALANT APPLIED TO BOTH SIDES OF
THE JOINT, EXCEPT FOR THE SOIL SIDE OF A JOINT FOR A BASE SLAB.

c) CONSTRUCTION JOINTS WILL NOT REQUIRE SEALANT, UNLESS
OTHERWISE NOTED ON THE DRAWINGS.

6. UNLESS OTHERWISE NOTED, WATERSTOPS SHALL BE PROVIDED IN JOINTS
WHERE SHOWN ON THE DRAWINGS AND WHERE INDICATED BY THE
FOLLOWING:

a) IN ALL JOINTS IN WALLS AND SLABS OF LIQUID CONTAINMENT
STRUCTURES TO PREVENT EXFILTRATION OF LIQUID INTO SOIL OR DRY
AREAS OF THE STRUCTURE.

b) IN ALL BELOW-GRADE JOINTS IN WALLS AND SLABS TO PREVENT
INFILTRATION OF GROUNDWATER INTO STRUCTURE.

7. WATERSTOP SHALL BE PLACED AT CENTER OF WALL OR SLAB, UNLESS
OTHERWISE NOTED.
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STRUCTURAL AND MISCELLANEOUS STEEL

1. STRUCTURAL SHAPES, PLATES AND BARS SHALL CONFORM TO ASTM
A36, UNLESS OTHERWISE NOTED.

2. STRUCTURAL W-SHAPES SHALL CONFORM TO ASTM A992, GRADE 50.

3. STRUCTURAL STEEL TUBES SHALL CONFORM TO ASTM A500, GRADE C.

4. STRUCTURAL STEEL PIPE SHALL CONFORM TO ASTM A53, TYPE S,
GRADE B.

5. MACHINE BOLTS (MB) SHALL CONFORM TO ASTM A307.

6. NUTS SHALL BE HEAVY HEX IN ACCORDANCE WITH ANSI B8.2.1.1.

7. ALL STRUCTURAL STEEL SHALL BE FABRICATED, ERECTED AND
CONNECTED IN COMPLIANCE WITH THE LATEST AISC MANUAL.

8. CONNECTIONS FOR STRUCTURAL STEEL SHALL CONFORM TO ASTM
A325, SC, CLASS A.  UNLESS OTHERWISE NOTED, ALL BOLTS SHALL BE
3/4 INCH DIAMETER MEETING THE REQUIREMENTS OF ASTM A325.
BOLTS SHALL BE TIGHTENED USING THE TURN-OF-THE-NUT METHOD.

9. ALL WELDING SHALL BE DONE IN ACCORDANCE WITH THE LATEST
EDITION OF THE STRUCTURAL WELDING CODE, AWS (D1.1).  ALL
WELDING SHALL BE PERFORMED BY CERTIFIED WELDERS.

10. WELDING ELECTRODES SHALL MEET THE MINIMUM REQUIREMENTS OF
E70XX.  FILLER METAL FOR WELDS IN MOMENT CONNECTIONS SHALL
HAVE A MINIMUM CVN VALUE OF 20 FT-LB AT 0 DEGREE F.

11. ALL METAL FABRICATIONS SHALL RECEIVE A SHOP COAT OF RUST
INHIBITIVE PAINT MEETING FEDERAL SPECIFICATION TT-P-86, TYPE III.

12. WHERE BUTT WELDS ARE SHOWN, MATERIAL SHALL BE GROUND TO A
BEVEL AND WELD SHALL BE FULL PENETRATION.

13. ALL BOLT HOLES SHALL BE PUNCHED OR DRILLED (REAMED).  BURNING
OF HOLES IS NOT ACCEPTABLE.

14. SHOP DRAWINGS SHALL BE SUBMITTED FOR REVIEW BY THE ENGINEER
PRIOR TO FABRICATION.

15. SHOP PAINTING AND FIELD PAINTING, IF REQUIRED, SHALL BE DONE IN
ACCORDANCE WITH THE PROJECT SPECIFICATIONS.  STRUCTURAL
STEEL SHALL BE SHOP PRIMED UNLESS OTHERWISE NOTED.

FRP STAIRS AND HANDRAIL SYSTEMS

1. UNLESS OTHERWISE NOTED, ALL COMPONENTS OF FRP STAIRS AND
HANDRAIL SYSTEMS SHALL BE YELLOW IN COLOR, MANUFACTURED WITH
FIRE RETARDANT ISOPHTHALIC POLYESTER RESIN WITH A FLAME SPREAD
RATING OF 25 OR LESS WHEN TESTED IN ACCORDANCE WITH THE ASTM
E-84 TUNNEL TEST.

2. ALL FRP ELEMENTS SHALL BE MANUFACTURED FROM THERMALLY CURED
PULTRUDED COMPONENTS WITH A UV RESISTANT SYNTHETIC VEIL ON ALL
EXPOSED SURFACES. ALL COMPONENTS WHICH REQUIRE CUTTING
DURING INSTALLATION SHALL HAVE THE AFFECTED SURFACES SEALED
WITH CATALYZED RESIN SEALANT OF EQUAL OR SUPERIOR CORROSION
RESISTANCE AS THAT SUPPLIED BY THE MANUFACTURER.

3. GLASS CONTENT SHALL BE A MINIMUM OF 25 PERCENT AND A MAXIMUM OF
35 PERCENT BY WEIGHT AS DETERMINED BY ASTM D2584. COMPONENTS
SHALL HAVE NO EXPOSED DRY GLASS OR VOIDS CONTAINING DRY GLASS.

4. CONTRACTOR SHALL FURNISH CERTIFIED LOAD/DEFLECTION STATISTICAL
QUALITY CONTROL DATA AND LOAD/DEFLECTION INFORMATION FOR THE
SUPPLIED STAIR TREADS. CONTRACTOR SHALL FURNISH CERTIFIED
ALLOWABLE LOAD INFORMATION FOR ALL HANDRAILS.

5. FASTENERS, ANCHORS, BOLTS, NUTS AND WASHERS FOR STAIR AND
HANDRAIL SYSTEMS SHALL BE TYPE 304 OR 316 STAINLESS STEEL.

6. FRP STAIR TREADS SHALL BE CAPABLE OF SUPPORTING A UNIFORM LIVE
LOAD OF 100 PSF WHILE MAINTAINING A DEFLECTION OF LESS THAN
1/4-INCH OR L/200 WHICHEVER IS SMALLER.  FRP STAIR TREADS AND
LADDER RUNGS SHALL BE CAPABLE OF SUPPORTING A CONCENTRATED
LIVE LOAD OF 300 LBS., APPLIED AT A LOCATION RESULTING IN THE
MAXIMUM STRESS, WHILE MAINTAINING A DEFLECTION OF LESS THAN
1/4-INCH.  A FACTOR OF SAFETY OF 5.0 SHALL BE APPLIED TO ULTIMATE
CAPACITIES TO DETERMINE ALLOWABLE SPANS AND LOADS.

7. THE FRP STAIR AND HANDRAIL SYSTEMS SHALL CONFORM TO THE
LOADING AND DIMENSIONAL REQUIREMENTS SET FORTH IN THE CBC.

8. UNLESS OTHERWISE NOTED, LADDER RAILS AND TOP AND MID-RAILS OF
HANDRAILS SHALL BE 1 3/4" X 1/8” SQUARE TUBE.  POSTS SHALL BE 2 1/8” X
3/16“ SQUARE TUBE.  TOP AND MIDDLE RAILS SHALL BE CONTINUOUS AT
POST INTERSECTIONS.  KICKPLATE SHALL BE 9/16” X 4” W-SECTION.

9. MAXIMUM POST SPACING SHALL NOT EXCEED 6 FEET ON CENTER.

10. KICKPLATES SHALL BE REQUIRED FOR ALL WALKWAYS 48 INCHES OR
HIGHER ABOVE THE ADJACENT AREA.  KICKPLATES SHALL BE INSTALLED
WITH NOT MORE THAN 1/4" CLEARANCE ABOVE THE WALKING SURFACE.

11. FOR INCLINED HANDRAIL, THE HEIGHT FROM THE TOP OF THE TOP-RAIL TO
THE WORK LINE SHALL BE VARIABLE FROM 30 1/2" TO 32 1/16”.

12. STAIR TREADS SHALL BE SUPPLIED WITH AN ABRASIVE, NON-SLIP
SURFACE.  THE DEPTH OF TREADS SHALL BE AS REQUIRED TO MEET THE
SPECIFIED LOADING REQUIREMENTS.

FRP MOLDED GRATING

1. GRATING AND SUPPORTS SHALL BE YELLOW IN COLOR, MANUFACTURED WITH
POLYESTER FIRE RETARDANT RESIN WITH A FLAME SPREAD RATING OF 25 OR
LESS WHEN TESTED IN ACCORDANCE WITH THE ASTM E-84 TUNNEL TEST.
THICKNESS SHALL BE AS INDICATED ON THE DRAWINGS.

2. GRATING SHALL BE MOLDED, ONE-PIECE CONSTRUCTION WITH A 1 1/2” SQUARE
MESH PATTERN AND A MENISCUS SURFACE.

3. GLASS CONTENT SHALL BE A MINIMUM OF 25 PERCENT AND A MAXIMUM OF 35
PERCENT BY WEIGHT AS DETERMINED BY ASTM D2584. GRATING PANELS
SHALL HAVE NO EXPOSED DRY GLASS OR VOIDS CONTAINING DRY GLASS.

4. FRP GRATING SHALL BE CAPABLE OF SUPPORTING A UNIFORM LIVE LOAD OF
100 PSF WHILE MAINTAINING A DEFLECTION OF LESS THAN 1/4-INCH OR L/200
WHICHEVER IS SMALLER.  GRATING SHALL BE CAPABLE OF SUPPORTING A
CONCENTRATED LIVE LOAD OF 300 LB/FT TRANSVERSE TO THE SPAN.  A
FACTOR OF SAFETY OF 5.0 SHALL BE APPLIED TO ULTIMATE CAPACITIES TO
DETERMINE ALLOWABLE SPANS.

5. CONTRACTOR SHALL BE REQUIRED TO FURNISH CERTIFIED LOAD/DEFLECTION
STATISTICAL QUALITY CONTROL DATA AND LOAD/DEFLECTION INFORMATION
FOR THE SUPPLIED GRATING.

6. ALL GRATING WHICH REQUIRES CUTTING DURING INSTALLATION SHALL HAVE
THE AFFECTED SURFACES SEALED WITH CATALYZED RESIN SEALANT OF
EQUAL OR SUPERIOR CORROSION RESISTANCE TO THE GRATING.

7. FASTENERS, ANCHORS, BOLTS, NUTS AND WASHERS FOR GRATING AND
SUPPORTS SHALL BE TYPE 304 OR 316 STAINLESS STEEL.  ALL FRP GRATING
SHALL BE SECURELY FASTENED TO SUPPORTS WITH STAINLESS STEEL
GRATING CLIPS AND STAINLESS STEEL ANCHORS, UNLESS OTHERWISE NOTED.

8. GRATING PANEL LAYOUT SHALL PROVIDE FOR THE REMOVAL OF GRATING
AROUND PIPE AND OTHER GRATING PENETRATIONS.  MULTIPLE GRATING
SECTIONS SHALL BE PROVIDED SUCH THAT NO ONE SECTION IS GREATER
THAN 75 POUNDS IN WEIGHT.

CONDUITS AND PIPES EMBEDDED IN CONCRETE

1. CONDUIT, PIPES, AND SLEEVES OF ANY MATERIAL NOT HARMFUL TO CONCRETE
AND WITHIN LIMITATIONS OF THE PROJECT DRAWINGS AND SPECIFICATIONS, AND
ACI 318 MAY BE PERMITTED TO BE EMBEDDED IN CONCRETE SUBJECT TO PRIOR
APPROVAL BY THE ENGINEER OF RECORD, PROVIDED THEY ARE NOT CONSIDERED,
BY THE ENGINEER OF RECORD, TO DISPLACE STRUCTURAL CONCRETE, EXCEPT AS
PROVIDED HEREIN.

2. CONDUITS AND PIPES OF ALUMINUM SHALL NOT BE EMBEDDED IN STRUCTURAL
CONCRETE.

3. CONDUITS AND PIPES, WITH THEIR FITTINGS, EMBEDDED WITHIN A COLUMN SHALL
NOT DISPLACE MORE THAN 4-PERCENT OF THE AREA OF THE CROSS SECTION ON
WHICH THE STRENGTH IS CALCULATED OR WHICH IS REQUIRED FOR FIRE
PROTECTION. THE ENGINEER OF RECORD SHALL DETERMINE IF THE STRENGTH OF
THE CONSTRUCTION HAS BEEN SIGNIFICANTLY IMPAIRED.

4. CONDUITS AND PIPES EMBEDDED WITHIN A SLAB, WALL, OR BEAM SHALL SATISFY
THE FOLLOWING:

a) THEY SHALL NOT BE LARGER IN OUTSIDE DIAMETER THAN 1/3 THE OVERALL
THICKNESS OF SLAB, WALL, OR BEAM IN WHICH THEY ARE EMBEDDED.

b) MINIMUM CENTER-TO-CENTER SPACING BETWEEN CONDUIT AND/OR PIPING
RUNS SHALL BE 3 TIMES OUTSIDE DIAMETER OR WIDTH.

c) THEY SHALL BE LOCATED IN SUCH A MANNER AS TO MAINTAIN A MINIMUM OF
1-INCH CLEAR SPACE BETWEEN THE EMBEDDED ITEM AND PRIMARY
REINFORCEMENT.

d) THEY SHALL NOT SIGNIFICANTLY IMPAIR THE STRENGTH OF THE
CONSTRUCTION. THE ENGINEER OF RECORD SHALL DETERMINE IF THE
STRENGTH OF THE CONSTRUCTION HAS BEEN SIGNIFICANTLY IMPAIRED.

5. NO LIQUIDS, GAS, OR VAPOR, EXCEPT WATER NOT EXCEEDING 90 DEGREES
FAHRENHEIT NOR 50 PSI, SHALL BE PLACED IN THE PIPES UNTIL THE CONCRETE HAS
ATTAINED ITS DESIGN STRENGTH.

6. IN SOLID SLABS, CONDUITS AND/OR PIPING SHALL BE PLACED BETWEEN THE TOP
AND BOTTOM REINFORCEMENT AT THE CENTERLINE OF THE SLAB.  AT A MINIMUM,
THEY SHALL BE LOCATED IN SUCH A MANNER AS TO MAINTAIN A MINIMUM OF 1-INCH
CLEAR SPACE BETWEEN THE EMBEDDED ITEM AND PRIMARY REINFORCEMENT.

7. CONCRETE COVER FOR PIPES, CONDUITS, AND FITTINGS SHALL NOT BE LESS THAN
2-INCHES FOR CONCRETE EXPOSED TO EARTH, CONTAINED LIQUIDS, OR WEATHER,
NOR LESS THAN 1-INCH FOR CONCRETE NOT EXPOSED TO CONTAINED LIQUIDS,
WEATHER OR IN CONTACT WITH GROUND.

8. ADDITIONAL REINFORCEMENT WITH AN AREA NOT LESS THAN 0.002 TIMES THE AREA
OF CONCRETE SECTION SHALL BE PROVIDED NORMAL TO THE CONDUIT AND/OR
PIPING.

9. CONDUITS AND/OR PIPING SHALL BE SO FABRICATED AND INSTALLED THAT
CUTTING, BENDING, OR DISPLACEMENT OF PRIMARY REINFORCEMENT FROM ITS
PROPER LOCATION WILL NOT BE REQUIRED.

10. PIPES PASSING THROUGH WALLS OF A LIQUID - CONTAINING STRUCTURE SHALL
INCLUDE AN INTEGRAL WATERSTOP.

CONCRETE ANCHORS

1. CAST-IN ANCHOR RODS/BOLTS SHALL BE STAINLESS STEEL. TYPE 304 FOR
INTERIOR DRY CONDITIONS AND TYPE 316 FOR INTERIOR WET, EXTERIOR OR
SUBMERGED CONDITIONS.

2. POST-INSTALLED CONCRETE ANCHORS, INCLUDING ADHESIVE AND EXPANSION
ANCHORS, SHALL CONFORM TO MANUFACTURER'S RECOMMENDATIONS AND THE
APPROPRIATE EVALUATION REPORT.  ANCHORS WITHOUT A CURRENT ICC-ES
ESR, IAPMO-UES ER OR EQUAL SHALL NOT BE USED.

3. UNLESS OTHERWISE INDICATED, ALL ADHESIVE AND EXPANSION ANCHORS FOR
INSTALLATION IN CONCRETE SHALL HAVE SATISFIED THE REQUIREMENTS OF THE
SIMULATED SEISMIC TESTS OF ACI 355.4 OR ACI 355.2, NO SUBSTITUTION SHALL
BE ALLOWED.

4. CONTRACTOR SHALL LOCATE EXISTING REBAR USING NON-DESTRUCTIVE
METHODS PRIOR TO DRILLING HOLES FOR POST-INSTALLED ANCHORS.  ADJUST
SPACING OF ANCHORS TO MISS EXISTING REINFORCING.  TOTAL NUMBER OF
ANCHORS PROVIDED SHALL BE EQUAL TO THAT SHOWN ON THE DRAWINGS.

5. ADHESIVE ANCHORS SHALL CONSIST OF A TWO-COMPONENT RESIN ADHESIVE.
THE PACKAGES CONTAINING EACH COMPONENT SHALL BE ATTACHED TO A
DISPENSING MANIFOLD.  AN AUGER STYLE NOZZLE SHALL BE ATTACHED FOR
PROPER MIXING OF THE ADHESIVE COMPONENTS.  WHERE THREADED RODS ARE
REQUIRED, RODS SHALL CONFORM TO ASTM A193 GRADE B7.  WHERE STAINLESS
STEEL IS CALLED FOR ON THE DRAWINGS, STAINLESS STEEL SHALL BE TYPE 316.

6. WHERE THE DESIGN OF THE ANCHORAGE REQUIRES ADDITIONAL SUPPLEMENTAL
CONCRETE REINFORCING STEEL TO PROTECT AGAINST CONCRETE FAILURE
MODES, THE DESIGN OF THE ADDITIONAL SUPPLEMENTAL REINFORCING STEEL
SHALL BE INCLUDED AS PART OF THE SUBMITTED ANCHORAGE CALCULATIONS.
THE ADDITIONAL SUPPLEMENTAL CONCRETE REINFORCING STEEL SHALL BE
TREATED AS PART OF THE REQUIRED BUILDING AND/OR EQUIPMENT ANCHORAGE
AND SHALL BE PROVIDED AND INSTALLED AT NO ADDITIONAL COST TO THE
OWNER.
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ITEM STRUCTURAL STEEL INSPECTIONS AND VERIFICATION
FREQUENCY

CONTINUOUS PERIODIC

1. MATERIAL VERIFICATION OF HIGH-STRENGTH BOLTS, NUTS AND
WASHERS: --- ---

A. IDENTIFICATION MARKINGS TO CONFORM TO ASTM STANDARDS
SPECIFIED IN THE APPROVED CONSTRUCTION DOCUMENTS. X

B. MANUFACTURER’S CERTIFICATE OF COMPLIANCE REQUIRED. X

2. INSPECTION OF HIGH-STRENGTH BOLTING: --- ---

A. BEARING-TYPE CONNECTIONS. X

B. SLIP-CRITICAL CONNECTIONS. X

3. MATERIAL VERIFICATION OF STRUCTURAL STEEL: --- ---

A. IDENTIFICATION MARKINGS TO CONFORM TO ASTM STANDARDS
SPECIFIED IN THE APPROVED CONSTRUCTION DOCUMENTS. X

B. MANUFACTURERS’ CERTIFIED MILL TEST REPORTS. X

4. MATERIAL VERIFICATION OF WELD FILLER MATERIALS: --- ---

A. IDENTIFICATION MARKINGS TO CONFORM TO AWS SPECIFICATION IN
THE APPROVED CONSTRUCTION DOCUMENTS. X

B. MANUFACTURER’S CERTIFICATE OF COMPLIANCE REQUIRED. X

5. INSPECTION OF WELDING: --- ---

A. STRUCTURAL STEEL:

1) COMPLETE AND PARTIAL PENETRATION GROOVE WELDS.

2) MULTI-PASS FILLET WELDS.

3) SINGLE-PASS FILLET WELDS > 5/16″

4) SINGLE-PASS FILLET WELDS ≤ 5/16″

5) FLOOR AND ROOF DECK WELDS.

B. REINFORCING STEEL:

1) VERIFICATION OF WELDABILITY OF REINFORCING STEEL OTHER THAN
ASTM A 706.

2) REINFORCING STEEL-RESISTING FLEXURAL AND AXIAL FORCES IN
INTERMEDIATE AND SPECIAL MOMENT FRAMES, AND BOUNDARY
ELEMENTS OF SPECIAL REINFORCED CONCRETE SHEAR WALLS AND
SHEAR REINFORCEMENT.

X

3) SHEAR REINFORCEMENT.

4) OTHER REINFORCING STEEL.

6. INSPECTION OF STEEL FRAME JOINT DETAILS FOR COMPLIANCE WITH
APPROVED CONSTRUCTION DOCUMENTS:

A. DETAILS SUCH AS BRACING AND STIFFENING.

B. MEMBER LOCATIONS.

C. APPLICATION OF JOINT DETAILS AT EACH CONNECTION.

SPECIAL PROVISIONS FOR SEISMIC RESISTANCE

7. THE TESTING SHALL BE AS REQUIRED BY AISC 341.

8.

BASE METAL THICKER THAN 1.5 INCHES (38 MM), WHERE SUBJECT TO
THROUGH-THICKNESS WELD SHRINKAGE STRAINS, SHALL BE
ULTRASONICALLY TESTED FOR DISCONTINUITIES BEHIND AND ADJACENT
TO SUCH WELDS AFTER JOINT COMPLETION.

--- ---

9.

THE ACCEPTANCE CRITERIA FOR NONDESTRUCTIVE TESTING SHALL BE
AS REQUIRED IN AWS D1.1 AS SPECIFIED BY THE ENGINEER OF RECORD .
ANY MATERIAL DISCONTINUITIES SHALL BE ACCEPTED OR REJECTED ON
THE BASIS OF ASTM A 435 OR ASTM A 898 (LEVEL 1 CRITERIA) AND
CRITERIA AS ESTABLISHED BY THE REGISTERED DESIGN
PROFESSIONAL(S) IN RESPONSIBLE CHARGE AND THE CONSTRUCTION
DOCUMENTS.

10. CONTINUOUS SPECIAL INSPECTION IS REQUIRED FOR STRUCTURAL
WELDING IN ACCORDANCE WITH AISC 341

--- ---

--- ---

X

SPECIAL INSPECTION

1. SPECIAL INSPECTION SHALL BE CONDUCTED IN ACCORDANCE WITH THE
REQUIREMENTS SET FORTH IN CHAPTER 17 OF THE CBC.  UNLESS OTHERWISE
NOTED IN THE PROJECT SPECIFICATIONS, SPECIAL INSPECTION SHALL BE
PROVIDED BY AND PAID FOR BY THE OWNER.  THE FOLLOWING ITEMS, AS A
MINIMUM, SHALL RECEIVE SPECIAL INSPECTION:

--- ---

X

X

X

X

X

X

X

X

X

X

X

--- ---

ITEM CONCRETE INSPECTIONS AND VERIFICATION
FREQUENCY

CONTINUOUS PERIODIC

1. INSPECTION OF REINFORCING STEEL AND PLACEMENT. X

2. INSPECTION OF REINFORCING STEEL WELDING IN ACCORDANCE WITH
TABLE 1705.3, ITEM 2.

3. INSPECTION OF ANCHORS CAST IN CONCRETE WHERE ALLOWABLE
LOADS HAVE BEEN INCREASED OR WHERE STRENGTH DESIGN IS USED.

X

5. VERIFYING USE OF REQUIRED DESIGN MIX. X

6.
AT THE TIME FRESH CONCRETE IS SAMPLED TO FABRICATE SPECIMENS
FOR STRENGTH TESTS, PERFORM SLUMP AND AIR CONTENT TESTS, AND
DETERMINE THE TEMPERATURE OF THE CONCRETE.

X

7. INSPECTION OF CONCRETE PLACEMENT FOR PROPER APPLICATION
TECHNIQUES.

8. INSPECTION FOR MAINTENANCE OF SPECIFIED CURING TEMPERATURE
AND TECHNIQUES.

9. INSPECT FORMWORK FOR SHAPE, LOCATION AND DIMENSIONS OF THE
CONCRETE MEMBER BEING FORMED.

SPECIAL PROVISIONS FOR SEISMIC RESISTANCE

10.

VERIFY SUBMITTAL OF CERTIFIED MILL TEST REPORTS FOR EACH
SHIPMENT OF REINFORCING STEEL USED TO RESIST FLEXURAL, SHEAR
AND AXIAL FORCES IN REINFORCED CONCRETE INTERMEDIATE FRAMES,
SPECIAL MOMENT FRAMES AND BOUNDARY ELEMENTS OF SPECIAL
REINFORCED CONCRETE OR REINFORCED MASONRY SHEAR WALLS.

X

ITEM INSPECTIONS FOR WIND RESISTANCE
FREQUENCY

CONTINUOUS PERIODIC

1. ROOF CLADDING AND ROOF FRAMING CONNECTIONS X

2. WALL CONNECTIONS TO ROOF AND FLOOR DIAPHRAGMS AND FRAMING X

3. VERTICAL WINDFORCE-RESISTING SYSTEMS, INCLUDING BRACED
FRAMES, MOMENT FRAMES AND SHEAR WALLS X

4. WINDFORCE-RESISTING SYSTEM CONNECTIONS TO THE FOUNDATION

4. INSPECTION OF ANCHORS POST-INSTALLED IN HARDENED CONCRETE
MEMBERS.

11.

TEST ASTM A 615 REINFORCING STEEL IS USED TO RESIST
EARTHQUAKE-INDUCED FLEXURAL AND AXIAL FORCES IN SPECIAL
MOMENT FRAMES AND IN WALL BOUNDARY ELEMENTS OF SHEAR WALLS
IN STRUCTURES ASSIGNED TO SEISMIC DESIGN CATEGORY D, E OR F,
PER ACI 318.

X

12.
TEST ASTM A 615 REINFORCING STEEL THAT IS TO BE WELDED,
CHEMICAL TESTS SHALL BE PERFORMED TO DETERMINE WELDABILITY IN
ACCORDANCE WITH SECTION 26.6.4.1 OF ACI 318.

X

ITEM WATERSTOP INSPECTIONS AND VERIFICATION
FREQUENCY

CONTINUOUS PERIODIC

1. INSPECTION OF FIELD WELDS OF WATERSTOP. X

2. MANUFACTURER SHALL PROVIDE FIELD TRAINING OF WATERSTOP
WELDERS AND SPECIAL INSPECTORS. --- ---

X

X

X

X

X

X

ITEM FOUNDATION INSPECTIONS AND VERIFICATION
FREQUENCY

CONTINUOUS PERIODIC

SOILS

1. VERIFY SUBGRADE MATERIALS BELOW THE FOOTING FOR DESIGN
BEARING CAPACITY. X

2. VERIFY DEPTH OF EXCAVATION AND TYPE OF SUBGRADE MATERIALS
REACHED.

3. PERFORM CLASSIFICATION AND COMPACTION TESTING OF CONTROLLED
BACKFILL MATERIALS. X

4. VERIFY MATERIALS USED, LAYERED THICKNESSES AND COMPACTION OF
BACK FILLS. X

5. VERIFY THE SUBGRADE AND SITE PREPARATIONS FOR CONTROLLED
FILL.

ITEM INSPECTIONS AND VERIFICATION FOR SEISMIC
RESISTANCE IN OTHER BUILDING SYSTEMS

FREQUENCY

CONTINUOUS PERIODIC

DESIGNATED SEISMIC SYSTEMS

1.
EXAMINE DESIGNATED SEISMIC SYSTEMS REQUIRING SEISMIC
QUALIFICATION AND VERIFY THAT THE LABEL, ANCHORAGE OR
MOUNTING CONFORMS TO THE CERTIFICATE OF COMPLIANCE

X

MECHANICAL & ELECTRICAL COMPONENTS

1.
ANCHORAGE OF ELECTRICAL EQUIPMENT FOR EMERGENCY OR STANDBY
POWER SYSTEMS IN STRUCTURES ASSIGNED TO SEISMIC DESIGN
CATEGORY C, D, E OR F.

X

2. ANCHORAGE OF OTHER ELECTRICAL EQUIPMENT IN STRUCTURES
ASSIGNED TO SEISMIC DESIGN CATEGORY E OR F. X

3.
PIPING SYSTEMS INTENDED TO CARRY FLAMMABLE, COMBUSTIBLE OR
HIGHLY TOXIC CONTENTS AND THEIR ASSOCIATED MECHANICAL UNITS IN
STRUCTURES ASSIGNED TO SEISMIC DESIGN CATEGORY C, D, E OR F.

4. HVAC DUCTWORK THAT WILL CONTAIN HAZARDOUS MATERIALS IN
STRUCTURES ASSIGNED TO SEISMIC DESIGN CATEGORY C, D, E OR F. X

5.

VIBRATION ISOLATION SYSTEMS OF EQUIPMENT IN STRUCTURES
ASSIGNED TO SEISMIC DESIGN CATEGORY C, D, E OR F WHERE THE
CONSTRUCTION DOCUMENTS REQUIRE A NOMINAL CLEARANCE OF 0.25
INCHES (6.4 MM) OR LESS BETWEEN THE EQUIPMENT SUPPORT FRAME
AND RESTRAINT.

X

STORAGE RACKS

1.
INSPECT THE ANCHORAGE OF STORAGE RACKS 8 FEET (2438 MM) OR
GREATER IN HEIGHT IN STRUCTURES ASSIGNED TO SEISMIC DESIGN
CATEGORY D, E OR F.

X

ARCHITECTURAL COMPONENTS

1. INSPECT THE ERECTION AND FASTENING OF THE FOLLOWING ELEMENTS
IN STRUCTURES ASSIGNED TO SEISMIC DESIGN CATEGORY D, E OR F. ---

A. EXTERIOR CLADDING X

B. INTERIOR AND EXTERIOR NONBEARING WALLS

C. INTERIOR AND EXTERIOR VENEER

X

---

NOTATION:

“X” DENOTES EITHER CONTINUOUS OR PERIODIC INSPECTIONS.
“---“ DENOTES AN ACTIVITY THAT IS EITHER A ONE TIME ACTIVITY OR ONE WHOSE FREQUENCY IS 

DEFINED IN SOME OTHER MANNER

DEFINITIONS:
CONTINUOUS - SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS PRESENT WHEN AND WHERE
THE WORK TO BE INSPECTED IS BEING PERFORMED (CBC, SECTION 202)

PERIODIC - SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS INTERMITTENTLY PRESENT WHERE
THE WORK TO BE INSPECTED IS BEING PERFORMED (CBC, SECTION 202)

SPECIAL INSPECTOR - A QUALIFIED PERSON EMPLOYED OR RETAINED BY THE OWNER AND APPROVED BY
THE AUTHORITY HAVING JURISDICTION AS HAVING THE COMPETENCE NECESSARY TO INSPECT A
PARTICULAR TYPE OF CONSTRUCTION REQUIRING SPECIAL INSPECTION.

X

X

X

X
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LEGEND:

GRATING SPAN DIRECTION
WHERE APPLICABLE

CLASS II
PERMEABLE

ABBREVIATION NOTES:

1. ABBREVIATIONS AND DESIGNATIONS FOR STEEL MEMBERS MAY BE FOUND IN THE CURRENT
STEEL CONSTRUCTION MANUAL BY AISC.

2. ABBREVIATIONS OF TECHNICAL SOCIETIES AND TRADE ASSOCIATIONS MAY BE FOUND IN THE
SPECIFICATIONS

3. WELDING SYMBOLS AND ABBREVIATIONS MAY BE FOUND IN AWS 2.4.

4. ABBREVIATIONS LISTED ARE FOR USE WITH STRUCTURAL DRAWINGS ONLY.  SOME 
ABBREVIATIONS LISTED MAY NOT BE USED ON THE PLANS.

SCHEDULESCHED

CONTROL JOINTCTJ
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LW LIGHTWEIGHT
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EXTERIOR
EXISTING
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EXT
EXST

EXPANSION JOINT
EXPANSION
EACH WAY
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EACH SIDE
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EQUIPMENT
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ELEVATION
EACH FACE
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EMBEDMENT
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EW
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EF

EQ

EL
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ED
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OPPOSITE HAND
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OC
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ADDL JUNCTION
BARS (JB) MIN 4,
ALWAYS LOCATE
INSIDE HOOKS,
SEE NOTE 3
(TYP)

HOR CJ
WHERE
OCCURS

U-BAR OF THE SAME
SIZE AS THE LARGEST
HOR BAR MAY BE
USED IN PLACE OF
BAR HOOKS AT THE
CONTRACTORS
OPTION.

ROOF SLAB
OR BEAM

6" WS,
WHERE
INDICATED

HOR CJ,
WHERE
OCCURS

6" WS,
WHERE
INDICATED

HOR CJ,
WHERE
OCCURS

FLOOR SLAB
OR BEAM

6" WS,
WHERE
INDICATED

WALL TO TOP SLAB (SECTION) WALL TO INTERMEDIATE SLAB (SECTION) WALL TO BOTTOM SLAB (SECTION)

WATER BEARING (PLAN) NON-WATER BEARING (PLAN)WALL TO WALL (PLAN) SLAB OR WALL CONTINUATION
(PLAN/SECTION)

CJ WHERE OCCURS,
(NON WATER BEARING
ONLY)

6" WS, WHERE
INDICATED

6" WS,
WHERE
INDICATED

1 1/2"
(0" WHERE
CJ W/O WS
OCCURS)

3 1/2"
(0" WHERE CJ
W/O WS OCCURS)

3 1/2"
(0" WHERE CJ W/O
WS OCCURS)

SLAB OR
BEAM REINF

SLAB OR
BEAM REINF SLAB REINF SLAB REINF
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F

WALL
REINF

Id
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STAGGER SPLICE T&B

(EF AT WALLS)

CJ

CONSTRUCTION JOINT (CJ)

DETAIL 03002
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SLAB OR
WALL REINF

CONSTRUCTION JOINT NOTES:

1. REINFORCING SHOWN IS FOR CLARITY ONLY.
SEE PLANS AND SECTIONS  FOR
REINFORCING SIZES, SPACING, LOCATION
AND DETAILS.

2. ALL SURFACES SHALL BE PREPARED IN
ACCORDANCE WITH  PROJECT
SPECIFICATIONS.

3. JUNCTION BARS SHALL BE SAME SIZE OF
THE LARGER OF WALL OR SLAB
REINFORCING EXCEPT WHERE OTHERWISE
NOTED ON THE DETAILS OR DRAWINGS.
THESE ARE ADDITIONAL BARS TO THOSE
CALLED OUT FOR WALLS & SLABS. JUNCTION
BARS SHALL BE PLACED INSIDE PRIMARY
REINFORCING.

4. ALL LAP SPLICES SHALL BE CLASS B
TENSION CONTACT LAP.

5. WATERSTOP SHALL BE PLACED AT CENTER
OF WALL OR SLAB, UNLESS OTHERWISE
NOTED.

6. UNLESS OTHERWISE NOTED WATERSTOP
SHALL BE PLACED AT ALL CONSTRUCTION
JOINTS FOR BELOW GRADE OR WATER
RETENTION STRUCTURES.

7. SEE PLANS & SECTIONS FOR LOCATION OF
JOINTS.

8. UNLESS OTHERWISE NOTED, WITHIN
CONTRACT DOCUMENTS, REINFORCING
BARS SHALL TERMINATE WITH A STANDARD
HOOK. WHERE SECTION THICKNESS DOES
NOT ALLOW FOR FULL HOOK EXTENSION,
ROTATE HOOK UNTIL HOOK FITS.
ALTERNATIVELY, CONTRACTOR MAY USE
180° HOOK OR TWO SMALLER HOOKED BARS
OF EQUIVALENT AREA OF STEEL.

9. SEE DETAIL 03001 FOR ADDITIONAL
REINFORCING.

10. SEE PLANS AND SECTIONS FOR
ORIENTATION OF PRIMARY REINFORCING.

DASHED LINES
REPRESENT
LOCATION OF
STAGGERED
SPLICE OF BARS
CROSSING JOINT

TERMINATE EVERY
OTHER BAR AT JT,
T&B (EF AT WALLS)
STAGGERED

DASHED LINES
REPRESENT LOCATION
OF STAGGERED SPLICE
OF BARS CROSSING
JOINTTERMINATE EVERY

OTHER BAR AT JT,
T&B (EF AT WALLS)
STAGGERED

DASHED LINES REPRESENT
LOCATION OF STAGGERED
SPLICE OF BARS CROSSING
JOINTTERMINATE EVERY

OTHER BAR AT JT,
T&B (EF AT WALLS)
STAGGERED

CTJ, APPLY
BOND BREAKER

SEALANT
SEE DETAIL

CTJ APPLY
BOND BREAKER

SLAB OR
WALL REINF

SLAB OR
WALL REINF SLAB REINF SLAB REINF

CONTROL JOINT NOTES:

1. ALL SURFACES SHALL BE ROUGHENED AND PREPARED IN
ACCORDANCE WITH PROJECT SPECIFICATIONS.

2. REINFORCING SHOWN IS FOR CLARITY ONLY. SEE PLANS AND
SECTIONS FOR REINFORCING SIZES AND LOCATIONS.

3. ALL LAP SPLICES SHALL BE CLASS B TENSION CONTACT LAP OR 2'-0",
WHICHEVER IS GREATER. PROVIDE "TOP BAR" LAPS WHERE MORE
THAN 12" OF CONCRETE IS CAST IN ONE LIFT BENEATH THE BAR.

4.  LAP SPLICES MAY BE OMITTED IF CONTINUOUS BARS ARE USED.

STAGGER SPLICE OF

BARS CROSSING JOINT
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CONTROL JOINT (CTJ)
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SEALANT
SEE DETAIL
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2"WALL
REINF

ADDL JUNCTION
BARS W/ MATCHING
DOWELS. ALWAYS
LOCATE INSIDE
HORIZONTALS
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2" WALL
REINF
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FOUR WALL
INTERSECTION

SLAB OR
WALL REINF

CTJ APPLY
BOND BREAKER

NON-WATER RETENTION
SLAB OR WALL

WATER RETENTION
SLAB OR WALL

WATER RETENTION
ELEVATED SLAB

WALL

WALL
REINF
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SLAB OR
BEAM REINF

SLAB OR
BEAM REINF

SLAB OR
WALL REINF

#5 DIAGONALS EF
(OR CENTERED IN
CONCRETE W/ ONE MAT)
MIN 4'-0" LENGTH

PLACE BARS EQUAL IN AREA
TO ONE HALF THE CUT BARS
ON EACH SIDE OF OPENING
UNLESS OTHERWISE
DETAILED ON THE DRAWINGS

OPENING

4'-0" MAX
OR DUCT

2'-0"(TYP)

Id

(TYP)
NOTES:

1. PROVIDE STANDARD HOOK IF
INDICATED LENGTH IS NOT
POSSIBLE.

2. REINFORCING STEEL IS TO BE
CARRIED ACROSS ALL
CONSTRUCTION JOINTS.

3. DETAIL IS TYPICAL FOR ALL
OPENINGS GREATER THAN 10
INCHES AND LESS THAN OR
EQUAL TO 4 FEET IN THE
LARGER DIMENSION IN
CONCRETE WALLS AND SLABS
UNLESS OTHERWISE
DETAILED ON THE DRAWINGS.

4. TRIM BARS ARE NOT
REQUIRED AT AN OPENING
EDGE PARALLEL TO AND
WITHIN 6 INCHES OF A WALL
OR BEAM.

ADDITIONAL TRIM REINFORCEMENT
AT OPENINGS

DETAIL 03025
VARNTS

2"
 C

LR

(T
YP

)

OPENING

4'-0"MAX
OR PIPE

2'-
0"

(TYP)

ld

(TYP)

2" 
CLR

(TYP)

LAP SPLICE LENGTH

DETAIL 03026

VARNTS

NOTES:

1. Id: DEVELOPMENT LENGTH FOR A STRAIGHT
REINFORCING BAR IN TENSION.

Is: CLASS B TENSION CONTACT LAP SPLICE LENGTH.
Idh: DEVELOPMENT LENGTH FOR STANDARD

HOOKS IN TENSION.

2. LAP SPLICES SHALL BE CLASS B TENSION CONTACT
LAP SPLICES TYPICAL, UNLESS OTHERWISE NOTED ON
DRAWINGS.

3. TOP BAR IS ANY HORIZONTAL BAR WITH MORE THAN
12" CONCRETE CAST IN ONE LIFT BENEATH THE BAR,
INCLUDING BUT NOT LIMITED TO, HORIZONTAL BARS
CAST IN WALLS..

4. SPLICES IN HORIZONTAL BARS SHALL BE STAGGERED.

5. UNLESS OTHERWISE DETAILED ON THE DRAWINGS,
SPLICES IN TWO CURTAINS SHALL NOT OCCUR IN THE
SAME LOCATION.

#3
TOP BAR OTHER TOP BAR OTHER

Id (INCHES) Is (INCHES)
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#5
#6
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#3
#4
#5
#6

22
29
36
43 34

28
23
17 29

38
47
56 45

37
30
23

17
14
11
9

#3
#4
#5
#6
#7
#8
#9
#10

BAR SIZE

25
00

30
00

45
00ƒ'

c 
(P

SI
) C

O
N

C
R

ET
E

18
24
30
35
51
59
66
74 57

51
46
40
27
24
19
14 24

32
39
46
67
77
86
97 75

67
60
52
36
32
25
19

23
21
18
16
14
12

7
9

CONC JOINT
FACE

BOND
BREAKER
TAPE

CONCRETE
SURFACESEALANT

NOTE:
DO NOT COAT SEALANT GROOVE WITH BOND BREAKER.

3/8"

3/
8"

SEALANT GROOVE

DETAIL 03027
VARNTS

3/8"

CONFIGURATION 1 CONFIGURATION 2

3/4"

3/
8"

CONC JOINT
FACE BOND

BREAKER
TAPE

CONCRETE
SURFACE

SEALANT
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UON ON DRAWINGS

CONCRETE CHAMFER

DETAIL 03028
VARNTS

3/4"

3/
4"

MATCH TYP
SLAB REINF AT
BOT (2-#5 MIN)
LAP 2'-0" AT
CORNERS

TYP SLAB REINF SEE
PLANS AND SECTIONS

12" 12"

1
1

SEE

PLAN

#5 CONT
LAP 2'-0"
AT CORNERS

1'
-6

"

(M
IN

)

4"

(M
IN

) #4@12 x

THICKENED SLAB EDGE

DETAIL 03032

VARNTS

SE
E

PL
AN

S

#5@12
T&B EW

EQUIPMENT PAD
SEE DETAIL

FINISH GRADE SLOPE
AWAY FROM PAD

#4@12
(TYP)

2 - #5 CONT LAP
2'-0" AT CORNERS
(TYP)

10" UNLESS OTHERWISE
NOTED ON DRAWINGS

CLASS 2 AGGREGATE ROAD BASE
(3/4" TO FINE) COMPACTED TO 95%
OF MAXIMUM DENSITY AND
MOISTURE CONTENT OF NOT LESS
THAN TWO PERCENTAGE POINTS
ABOVE OPTIMUM PER ASTM D1557

DIMENSIONS AS REQD TO SUIT EQUIPMENT

OR AS NOTED ON PLAN (15'-0" MAX, UON)

4"

(M
IN

)

1'
-6

"

(M
IN

)

12"

12"

12"

1
1

1
1

EXTERIOR EQUIPMENT SLAB

DETAIL 03075

VARNTS

T.O. PAD EL VARIES
(SEE PLAN)

SLAB, SEE DWGS
FOR REINF

#4@12 DOWELS
AT PERIMETER
(NOTE 3)

WHERE PAD IS GREATER THAN 12",
ADD #4 HOR HOOPS AT 12"

CONTRACTOR TO VERIFY
ANCHOR ROD SIZE, NUMBER AND
LOCATIONS W/ EQUIP SUPPLIER
AND PROVIDE ANCHOR RODS
(NOTES 1 & 4)

4" MIN FROM EDGE
OF EQUIP SUPPORT

(TYP ALL SIDES)

3"
 C

LR

12" (MIN)

(TYP)

10 BOLT DIAMETERS

MIN (TYP ALL SIDES)

CL ANCHOR ROD

#4@12 EW

EQUIPMENT PAD

DETAIL 03076
VARNTS

NOTES:

1. CAST-IN PLACE ANCHOR ROD SHOWN. AS
AN ALTERNATIVE, CONTRACTOR MAY USE
POST INSTALLED CONCRETE ANCHORS AT
LOCATIONS AND APPLICATIONS WHERE
PERMITTED BY THE CONTRACT
DOCUMENTS.

2. CAST-IN PLACE ANCHORS SHALL BE USED
FOR VIBRATORY EQUIPMENT.

3. AT EXISTING SLAB USE #4 ADHESIVE
DOWELS AT 12" WITH STANDARD HOOK
INTO EQUIPMENT PAD.

4. UNLESS OTHERWISE NOTED, ANCHOR
BOLTS ARE A DEFERRED SUBMITTAL ITEM
AND SHALL BE DESIGNED BY THE
CONTRACTOR.

12"

12
"

(M
IN

)

(T
YP

)

SEE PLAN

12" MIN

12"12"

SEE PLAN

12" MIN

UON, TOP OF EQUIPMENT PAD
SHALL BE LEVEL

6"
 (M

IN
)

(U
O

N
)

03076
GS

12
"

(M
IN

)

EQUIPMENT

STRUCTURE

CONCRETE PIPE
ENCASEMENT

1
1

C
L 

PI
PE

FLEXIBLE JOINT
AT EDGE OF
ENCASEMENT

LIMIT OF PIPE
ENCASEMENT
(MIN)

NOTE:
CONCRETE ENCASEMENT SHALL EXTEND BEYOND STRUCTURE
TO FIRST PIPE JOINT, UNLESS OTHERWISE NOTED.

ENCASEMENT LIMITS

DETAIL 03086
VARNTS

#4@12 ALL ARND

STL TROWEL SURFACE &
PLACE 10 MIL
POLYETHYLENE SHEET
UNDER SLAB

EXTEND ENCASEMENT
UP TO UNDERSIDE  OF
SLAB IF ANY POINT IS
< 12" BELOW SLAB
UON

CONCRETE SLAB
ON GRADE

8" MIN FOR PIPE ≤ 24"Ø
12" MIN FOR PIPE > 24"Ø

8" MIN FOR PIPE ≤ 24"Ø
12" MIN FOR PIPE > 24"Ø

PIPE ENCASEMENT

DETAIL 03084
VARNTS

12
"

(M
IN

)

#4@18 T&B

6"

1/4" ID
1/2" MIN OD

CONTINUOUS
POLYVINYL
CHLORIDE
WATERSTOP

6"

3/8"

3/16"

SEE JT NOTES & DWGS FOR REQD LOCATIONS

6" PVC JOINT WATERSTOP

DETAIL 03102
VARNTS

6" TPER JOINT WATERSTOP

DETAIL 03104
VARNTS

CONTINUOUS
THERMOPLASTIC
ELASTOMERIC
RUBBER
WATERSTOP

NOTES:

1. PVC WATERSTOPS SHOWN,
SIMILAR FOR THERMOPLASTIC
ELASTOMERIC RUBBER
WATERSTOPS.

2. ALL FITTINGS SHALL BE
FACTORY MADE OR SHOP
WELDED IN ACCORDANCE WITH
MANUFACTURERS
RECOMMENDATIONS.

3. ONLY STRAIGHT BUTT SPLICES
MAY BE MADE IN FIELD.

FLAT CROSSFLAT TEEFLAT ELL

VERTICAL CROSSVERTICAL TEEVERTICAL ELL

WATERSTOP FITTINGS

DETAIL 03106
VARNTS

5/8"Ø POST INSTALLED
ADHESIVE ANCHOR

L3x3x1/4x0'-4" LG W/
SLOTTED HOLE
1 1/2" MIN
NON-SHRINK
GROUT

#4@12 EW

1-#4 ALL
ARND, HOOK
AT CORNER OPTIONAL BOT

OF SLAB

STAIR LANDING
OR SLAB

CONCRETE STAIR METAL STAIR

STAIR LANDING OR SLAB
(SEE CONCRETE STAIR)

4'-0"xSTAIR WIDTH

UON

12"

12
"

(M
IN

)

6"

TYP ALL
ARND

STAIR

2" CLR
6" (MIN)

2'-0"

(MIN)

#4@12
DWLS

TREAD

STRINGER

TYP 3/16

STAIR TO CONCRETE SLAB CONNECTION
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TOEBOARD SHALL BE PROVIDED UNLESS
SPECIFICALLY NOTED OTHERWISE ON PLANS OR IN
SPECS. TOEBOARD NOT REQUIRED WHEN
CONCRETE CURBS 4" OR HIGHER ARE PROVIDED.

CONTINUOUS
POST AT MAX
5'-0" OC SPACING
(TYP)

GUARDRAIL POST
MOUNTING DETAIL

CONTINUOUS TOP RAIL

RAILS & POSTS
AS SPECIFIED

TOEBOARD
(UON)

WALKING
SURFACE

GUARDRAIL POST
MOUNTING DETAIL

NO GAP FOR SPLICE  JTS, 1/2" GAP
FOR EVERY 24' EXPANSION JOINTS

FIELD DRILL (1) .128"Ø HOLE IN PIPE
& TUBE TO MATCH FOR (1)  1/8"Ø SS
BLIND BUTTON HEAD POP RIVET

PROVIDE RAIL
EXP JTS OVER
STRUCTURE EXP
JTS & AT MAX
60'-0"  OC ALONG
RAIL (TYP)

SPLICE SLEEVE
(TYP)
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NDRAWING SYMBOLS
GENERAL INSTRUMENT OR FUNCTION SYMBOLS INSTRUMENT EQUIPMENT CODE TABLE

INSTRUMENT LINE SYMBOLS

ELECTRICAL SIGNAL

LOGICAL SIGNAL PATH (SOFTWARE LINK)ooo
ELECTROMAGNETIC OR SONIC SIGNAL

SSS

NON-CONNECTING LINESCONNECTING LINES

DIGITAL OUTPUT
(DO)

DIGITAL INPUT
(DI)

ANALOG OUTPUT
(AO)

ANALOG INPUT
(AI)

SUCCEEDING LETTERS

A ANALYSIS

MEASURED OR
INITIATING
VARIABLE

FIRST LETTER

MODIFIER READOUT OR
PASSIVE FUNCTION OUTPUT FUNCTION MODIFIER

ALARM
B BURNER USER'S CHOICE

  USER'S CHOICE
USER'S CHOICE

C
D

E

F

G

H
I

K

J

L

M

N

O

P

Q

R

S

T
U

V

X
W

Y

Z

CONTROL
DIFFERENTIAL

VOLTAGE
SENSOR (PRIMARY
ELEMENT)

FLOW RATE RATIO
SIGHT GLASS,
VIEWING DEVICE

HAND HIGH
CURRENT INDICATOR
POWER SCAN

CONTROL STATION

LEVEL LIGHT LOW

TIME, RATE OF
CHANGE

TIME, TIME
SCHEDULE

USER'S CHOICE USER'S CHOICE

USER'S CHOICE

MIDDLE,
INTERMEDIATEUSER'S CHOICE MOMENTARY

USER'S CHOICE  RUNNING USER'S CHOICE USER'S CHOICE

USER'S CHOICE ORIFICE,
RESTRICTION

PRESSURE,
VACUUM

POINT (TEST)
CONNECTION

QUANTITY INTEGRATE,
TOTALIZE

RADIATION RECORD
SPEED,
FREQUENCY SAFETY SWITCH

TEMPERATURE TRANSMIT
MULTIVARIABLE MULTIFUNCTION MULTIFUNCTION MULTIFUNCTION

VIBRATION VALVE, DAMPER,
LOUVER

WEIGHT, FORCE WELL
UNCLASSIFIED X AXIS UNCLASSIFIED UNCLASSIFIED UNCLASSIFIED

Y AXIS

Z AXIS

EVENT, STATE, OR
PRESENCE

POSITION,
DIMENSION

RELAY, COMPUTE,
OR CONVERT
DRIVER, ACTUATOR,
UNCLASSIFIED FINAL
CONTROL ELEMENT

TYPICAL INSTRUMENTATION TAGGING HAND SWITCHES

GENERAL SHEET NOTES

ABBREVIATIONS AND LETTER SYMBOLS

AC
ANN
AVG

CCR
CLG
CL2

CP

DC
DCS
DCU
DO

FCL

HMI

I
I/O
ISR

LAN
LEL
LOP

MCC
MLC
MOD
MUX

NC
NO

ALTERNATING CURRENT
ANNUNCIATOR
AVERAGE

COMBINED CHLORINE RESIDUAL
CHLORINE GAS
CHLORINE (TYP - USE STANDARD

CHEMICAL ELEMENT ABBREV.)
CONTROL PANEL

DIRECT CURRENT
DISTRIBUTED CONTROL SYSTEM
DISTRIBUTED CONTROL UNIT
DISSOLVED OXYGEN

FREE CHLORINE RESIDUAL

HUMAN MACHINE INTERFACE

INTERLOCK
INPUT/OUTPUT
INTRINSICALLY SAFE RELAY

LOCAL AREA NETWORK
LOWER EXPLOSIVE LIMIT
LOCAL OPERATION PANEL

MOTOR CONTROL CENTER
MULTILOOP CONTROLLER
MODULATING
MULTIPLEXER

NORMALLY CLOSED
NORMALLY OPENED

OIP
ORP
OL

pH
PLC

RIO
RTD

RTU
RW

SCADA

SCD

TURB

UPS

VFD
VHC
VIB
VOC

WAN

D
S
3
4

√
>
<

OPERATOR INTERFACE PANEL
OXIDATION REDUCTION POTENTIAL
OVERLOAD

HYDROGEN ION CONCENTRATION
PROGRAMMABLE LOGIC

CONTROLLER

REMOTE PLC INPUT/OUTPUT RACK
RESISTANCE TEMPERATURE

DETECTOR
REMOTE TERMINAL UNIT
RAW WATER; RECYCLED WATER

SUPERVISORY CONTROL AND DATA
ACQUISITION

STREAMING CURRENT DETECTOR

TURBIDIMETER

UNINTERRUPTIBLE POWER SUPPLY

VARIABLE FREQUENCY DRIVE
VOLATILE HYDROCARBONS
VIBRATION
VOLATILE ORGANIC COMPOUNDS

WIDE AREA NETWORK

DIFFERENCE
SUM
MULTIPLY
DIVIDE
SQUARE ROOT
SELECT HIGHEST SIGNAL
SELECT LOWEST SIGNAL

1. THIS IS A GENERAL P&ID LEGEND SHEET. SOME SYMBOLS OR NOTATIONS SHOWN MAY
NOT BE USED ON THIS PROJECT.

2. EXISTING EQUIPMENT AND PROCESS PIPING AND STRUCTURES ARE SHOWN
SCREENED BACK.

3. ALL NECESSARY VALVES ARE NOT SHOWN ON THE P&ID'S FOR CLARITY. PROVIDE
ISOLATION VALVES ON ALL SAMPLE LINES TO SENSORS, THREE-VALVE MANIFOLDS
FOR ALL ABSOLUTE AND GAUGE PRESSURE TRANSMITTERS, AND FIVE-VALVE
MANIFOLDS FOR ALL DIFFERENTIAL PRESSURE TRANSMITTERS.

4. SHADING OF WORK IS USED TO INDICATE PROCUREMENT EQUIPMENT, CONTROLS,
AND INSTRUMENTS PROVIDED BY OTHERS.

5. COMPUTER FUNCTIONS REFER TO DIGITAL DISPLAY OR STORAGE DEVICES.

ACK ACKNOWLEDGE
C CLOSE
FSOA FAST - SLOW - OFF - AUTO
FSOR FAST - SLOW - OFF - REMOTE
HOA HAND - OFF - AUTOMATIC
HOR HAND - OFF - REMOTE
LES LOCAL EMERGENCY STOP
LOR LOCAL - OFF - REMOTE
LR LOCAL - REMOTE
MA MANUAL - AUTO
O/C OPEN / CLOSE
O/O ON / OFF
O OPEN
OOA ON - OFF - AUTO
OOR ON - OFF - REMOTE
RST RESET
S/F SLOW / FAST
S/S START / STOP
SIL SILENCE
STRT START
STOP STOP
TEST TEST

INSTRUMENT DESIGNATOR
PER INSTRUMENT
EQUIPMENT CODE TABLE

CLARIFYING ABBREVIATIONS
(OPTIONAL)

SET LETTER (USED WHEN
THERE ARE MULTIPLE
DEVICES WITH THE SAME
UNIT AND DEVICE NUMBER)

DEVICE NUMBER (0-9)

UNIT NUMBER (0-9)

SPECIFIC SWITCH
FUNCTION (TYP)

SELECTOR SWITCH

INSTRUMENT SENSING LINE OR CONNECTION TO PROCESS

EXISTING LINES TO REMAIN IN PLACE (ELECTRICAL SIGNAL SHOWN -
TYPICAL FOR OTHER SIGNALS)

CONTROLLER INPUT/OUTPUT (I/O) SYMBOLS

PRIMARY
LOCATION
NORMALLY

ACCESSIBLE TO
OPERATOR

FIELD MOUNTED

PRIMARY
AUXILIARY
LOCATION

NORMALLY  NOT
ACCESSIBLE TO

OPERATOR

SECONDARY
LOCATION
NORMALLY

ACCESSIBLE TO
OPERATOR

SECONDARY
AUXILIARY
LOCATION

NORMALLY  NOT
ACCESSIBLE TO

OPERATOR

DISCRETE
INSTRUMENTS

COMPUTER
FUNCTION,

SHARED
DISPLAY, OR

CONTROL
(NOTE 5)

N/A

PROGRAMMABLE
LOGIC

CONTROLLER
N/A

PILOT LIGHT N/A N/A

INDICATES HAVING A SINGLE INSTRUMENT OR OTHER COMPONENT HAVING
MULTIPLE FUNCTIONS IN COMMON DEVICE

MCC
XXXX INDICATES MOTOR STARTER, INTERLOCK, OR LOGIC AT MOTOR CONTROL

CENTER;
XXXX - MCC DESIGNATION

I
XXXX INDICATES MOTOR STARTER, INTERLOCK, OR LOGIC IN LOCAL CONTROL

PANEL (REFER TO CONTROL DESCRIPTIONS AND/OR CONTROL SCHEMATICS);
XXXX - PANEL DESIGNATION

VFD
XXXX INDICATES VARIABLE FREQUENCY DRIVE IN LOCAL CONTROL PANEL, MOTOR

CONTROL CENTER, OR DRIVE ENCLOSURE;
XXXX - VFD DESIGNATION OR LOCATION

CLOSE

OPEN

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

XX
ZZ

FIT
AAUFS

BB

NN HS
AAUF

XXX

XXXX XXXX XXXX XXXX

AREA NUMBER (00-99)

MULTIMODE FIBER OPTIC CABLE

SINGLE MODE FIBER OPTIC CABLE

MMF MMF

SF SF SF

SCADA EQUIPMENT SYMBOLS

PROGRAMMABLE LOGIC /AUTOMATIX
CONTROLLER (PLC/PAC)

OPERATOR INTERFACE TERMINAL (OIT)

ANTENNA

ETHERNET NETWORK SWITCH

DATA RADIO

DIGITAL INTERFACE ON ELECTRICAL
EQUIPMENT

REMOTE INPUT/OUTPUT MODULES

NETWORK CABLES

C6 C6 CAT6 ETHERNET

RS232, RS485, DEVICENET,
SERIAL CABLE OR OTHER COPPER
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NDRAWING SYMBOLS

PIPING AND EQUIPMENT TAGGING

LINE SIZE (DIAMETER)

MATERIAL SPECIFICATION CODE

PROCESS PIPING TAGGING

SS-FFF-MMMM

FLOW STREAM CODE

EQUIPMENT OR VALVE ID

UNIT AND DEVICE NUMBER

PROCESS EQUIPMENT TAGGING

LLL-EEEEppxxD

AREA NUMBER

SHEET CONNECTION AND CONTINUATION SYMBOLS

REMARK REMARK

O211 = CONNECTION NUMBER (OPTIONAL)
I6 = DESTINATION DRAWING NUMBER
I4 = SOURCE DRAWING NUMBER

PIPELINE SYMBOLS

PRIMARY PROCESS

EXISTING PRIMARY PROCESS

SECONDARY PROCESS

EXISTING SECONDARY PROCESS

BLIND FLANGE

PIPE CAP OR PLUG

PIPE CONTINUATION

EQUIPMENT DRAIN

QUICK CONNECT

REDUCER

SLEEVE-TYPE FLEXIBLE COUPLING

UNION

D

VALVE SYMBOLS PUMP SYMBOLS

LIQUID LEVEL (IN TANK
OR STRUCTURE)

VENT  (ON TANK
OR STRUCTURE)

SLIDE GATE

SLUICE GATE

STOP GATE

TANK  AND STRUCTURE SYMBOLS

CHEMICAL
CONTAINMENT AREA

RUBBER-TYPE FLEXIBLE COUPLING

CI
CISP
CLDI
CLSTL
CML&C
CMP
CU
DI
FRP
GSP
HDPE
PVC
RCP
SST
STL
VCP
WSP

CAST IRON
CAST IRON SOIL PIPE
CEMENT LINED DUCTILE IRON
CEMENT LINED STEEL
CEMENT MORTAR LINED AND COATED
CORRUGATED METAL PIPE
COPPER
DUCTILE IRON
FIBERGLASS REINFORCED PIPE
GALVANIZED STEEL PIPE
HIGH DENSITY POLYETHYLENE
POLYVINYL CHLORIDE
REINFORCED CLAY PIPE
STAINLESS STEEL
STEEL
VITRIFIED CLAY PIPE
WELDED STEEL PIPE

MATERIAL SPECIFICATION CODES

AC
ARV
B
BFV
BV
CAV
CMP
CV
F
FCV
FE
G
GV
H
KV
L
ME
P
PMP
PRV
PV
SV
T
V

AIR COMPRESSOR
AIR RELEASE VALVE
BLOWER
BUTTERFLY VALVE
BALL VALVE
COMBINATION AIR VALVE
COMPRESSER
CHECK VALVE
FAN
FLOW CONTROL VALVE
FLOW ELEMENT
GATE
GATE VALVE
HOIST
KNIFE GATE VALVE
MECHANICAL EQUIPMENT
LOUVER
PUMP
PUMP METERING PUMP
PRESSURE REDUCING VALVE
PLUG VALVE
SOLENOID VALVE
TANK
VALVE

EQUIPMENT AND VALVE IDENTIFICATION CODES

AA
AHP
AI
AL
ARD
ARV
AS
ATM
AW
BD
BS
BWS
BWW
CAW
CBW
CCW
CD
CG
CGV
CL
CS
D
DR
DW
EE
FA
FE
FI
FM
FOR
FOS
FS
FTW
G
HWR
HWS
IRR
ML
NA
OF
PA
PC
PD
PE
PI
RAS
RD
RW
SA
SCA
SD
SDG
SDL
SDS
SDV
SE
SN
SPD
SS
UD
UW
V
W
WAS
WW
WWW

AERATION AIR
AIR, HIGH PRESSURE
AIR, INSTRUMENT
ALUM (OR FERRIC CHLORIDE)
ACID RESISTANT DRAIN
ACID RESISTANT VENT
AIR, SCOUR
ATMOSPHERE
AIR WASH
BACKWASH DECANT
BACKWASH SLUDGE
BACKWASH WATER SUPPLY
BACKWASH WASTEWATER
CLASS "A" WATER
CLASS "B" WATER
CLASS "C" WATER
CHEMICAL DRAIN
CHLORINE GAS
CHLORINE GAS VACUUM
CHLORINE LIQUID
CHLORINE SOLUTION
DRAIN (SANITARY)
DRAIN (PROCESS)
DILUTION WATER
ENGINE EXHAUST
FOUL AIR
FILTER EFFLUENT, FINAL EFFLUENT
FILTER INFLUENT, FINAL INFLUENT
FORCE MAIN
FUEL OIL RETURN
FUEL OIL SUPPLY
FIRE SPRINKLER SUPPLY
FILTER TO WASTE
NATURAL GAS
HOT WATER RETURN
HOT WATER SUPPLY
IRRIGATION
MIXED LIQUOR
CAUSTIC SODA (SODIUM HYDROXIDE)
OVERFLOW
POLYMER, ANIONIC
POLYMER, CATIONIC
PUMP DISCHARGE
PRIMARY EFFLUENT
PLANT INFLUENT
RETURN ACTIVATED SLUDGE
ROOF DRAIN
RAW WATER, RECLAIMED WATER
SAMPLE, SERVICE AIR
SCRUBBER AIR
STORM DRAIN
SULFUR DIOXIDE GAS
SULFUR DIOXIDE LIQUID
SULFUR DIOXIDE SOLUTION
SULFUR DIOXIDE VACUUM
SECONDARY EFFLUENT
SUPERNATANT
SUMP PUMP DISCHARGE
SANITARY SEWER
UNDERDRAIN
UTILITY WATER
VENT
WATER
WASTE ACTIVATED SLUDGE
WASH WATER
WASH WATER WASTE

FLOW STREAM IDENTIFICATION CODES

M

E/H

M

S

S
R

CAV

S

VRV

BLOWER

CALIBRATION
COLUMN

DECANTER

DEMISTER

FLAME ARRESTER

GENERATOR

GRINDER

HEAT
EXCHANGER

MIXER (SMALL)

MIXER (LARGE)

PULSATION
DAMPENER

SIGHT GAUGE
(TANK MOUNTED)

SILENCER

STATIC MIXER

CYLINDER

PRESSURE BALANCE
DIAPHRAGM

DIAPHRAGM

ELECTROHYDRAULIC

MOTOR

SOLENOID
OR PILOT

SINGLE SOLENOID
WITH RESET

AVERAGING
PITOT TUBE

FLUME

MAGNETIC
FLOW METER

ORIFICE PLATE

PITOT TUBE

PROPELLER
METER

ROTAMETER

TARGET
FLOW METER

ULTRASONIC
FLOW METER

VENTURI TUBE

WEIR

CENTRIFUGAL
PUMP

GEAR PUMP

PROGRESSIVE
CAVITY  PUMP

PERISTALTIC
PUMP

POSITIVE
DISPLACEMENT
PUMP
(UNCLASSIFIED)

SUBMERSIBLE
CENTRIFUGAL
PUMP

VERTICAL
TURBINE
PUMP

SUBMERSIBLE
VERTICAL
TURBINE PUMP

3-WAY VALVE

3-WAY BALL VALVE

4-WAY VALVE

4-WAY BALL VALVE

ANGLE VALVE

BALL VALVE

BUTTERFLY VALVE

BALL CHECK VALVE

SWING CHECK VALVE

COMBINATION AIR VALVE

CONE VALVE

DUCKBILL CHECK VALVE

DOUBLE DISK CHECK VALVE

DIAPHRAGM VALVE

GATE VALVE

GLOBE VALVE

KNIFE GATE VALVE

MUD VALVE

NEEDLE VALVE

PLUG VALVE

PINCH VALVE

TELESCOPING VALVE

PRESSURE RELIEF OR
SUSTAINING VALVE

SOLENOID VALVE

VACUUM RELIEF VALVE

PRESSURE REDUCING
OR SUSTAINING VALVE

CHEMICAL TANK CLARIFIER

VORTEX GRIT TANK

HYDROPNEUMATIC
TANK

RESERVOIR

VESSEL
(CHEMICAL OR
SURGE TANK)

SCREW CONVEYOR

DOUBLE-WALLED OR
INSULATED PIPING

FLOOR DRAIN

FILTER

FLEXIBLE COUPLING

FLEXIBLE HOSE

RUBBER-TYPE FLEXIBLE
REDUCER

SIGHT GLASS (IN LINE)

HOSE BIBB

IN LINE MIXER

ANNULAR TYP E
PRESSURE SENSOR

RUPTURE DISK FOR
PRESSURE RELIEF

DIAPHRAGM SEAL

RUPTURE DISK FOR
VACUUM RELIEF

BASKET STRAINER

MECHANICAL STRAINER

Y- STRAINER

GROOVED-END
COUPLING (VICTAULIC)

BAR SCREEN

FLAP GATE

GATE SYMBOLS

MANUAL OPERATOR

ACTUATOR SYMBOLS

FLOW ELEMENT SYMBOLS

EQUIPMENT  SYMBOLS

LARGE MECHANICAL EQUIPMENT SYMBOLS

CHEMICAL
METERING  PUMP
(UNCLASSIFIED)

BAR RACK

FIRE DEPARTMENT CONNECTION

SPRINKLER

SPRAYER

AIR RELEASE VALVE

PRV

PRV

10
12
14
16
20
22
24
26
28
30
31
32
40
46
48
50
60
62

64
66
68
90
92

94

CANAL INTAKE & SCREENING
RAW WATER PUMP STATION
CHLORINE DIOXIDE CONTACTOR
RAPID MIX
PRETREATMENT BASINS
SETTLED SLUDGE PS
SLUDGE THICKENER
UPPER POND
LOWER POND
FILTERS
BACKWASH WATER
FILTER AIR WASH
FILTERED WATER PUMP STATIONS
CLEARWELLS
HIGH SERVICE BOOSTER STATION
REMOTE STORAGE
CHEMICAL STORAGE 1 (EXISTING)
CHEMICAL STORAGE 2 (EXISTING

-AMMONIA)
CHEMICAL STORAGE 3 (NEW)
CHLORINE AND CHLORINE DIOXIDE ROOM
CHEMICAL METERING ROOM
OPERATIONS BUILDING
EQUIPMENT AND MATERIALS STORAGE

BUILDINGS
MAINTENANCE BUILDING

AREA NUMBER

LOCATION (WTP)

PRESSURE REDUCING VALVE

PRESSURE REGULATING
VALVE OR SUSTAINING

0211I60211I4
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INTEGRAL MAGNETIC
FLOW METER GROUNDING

DETAIL 40001

VARNTS

POWER CONDUIT

SIGNAL CONDUIT

FLEXIBLE
CONDUIT
(TYP) 1-#8 XHHW

NOTES:

1. VERIFY ZERO GROUND POTENTIAL BETWEEN FLOW
TUBE AND TRANSMITTER GROUND TERMINAL.

2. CONNECT TRANSMITTER GROUNDING TERMINAL TO
GROUND RINGS.

3. CONNECT METER BODY TO EARTH GROUND
POTENTIAL.

4. INSTALL GROUNDING RINGS TO EQUALIZE POTENTIAL
BETWEEN FLUID AND MAGMETER.

TRANSMITTER GROUND
TERMINAL (TYP)
(NOTES 1&2)

1-#8 XHHW
(NOTE 3)

GROUNDING RING
(TYP OF 2)
(NOTE 4)

1 1/2" DIA
THRU HOLE

1/4" BENT PL 316 SS

316 SS MOUNTING
HARDWARE (NOTE 3)

CONDUIT CONNECTION
TANK WALL

CONDUIT STRAP
(NOTE 2)

PVC ISOLATION
NIPPLE

ULTRASONIC
TRANSDUCER
(NOTE 1)

NOTES:

1. PROVIDE AND INSTALL ULTRASONIC TRANSDUCER IN
ACCORDANCE WITH MANUFACTURER'S REQUIREMENTS.

2. ATTACH WITH HILTI BI-METAL KWIK-FLEX STAINLESS STEEL
SCREW (OR EQUAL).

3. MINIMUM MOUNTING HARDWARE SHALL BE FOUR 3/8" DIAMETER
STAINLESS STEEL HILTI KWIK-BOLT TZ EXPANSION ANCHORS (OR
EQUAL) WITH 2 1/2" MINIMUM EMBEDMENT.

ULTRASONIC TRANSDUCER
OPEN CHANNEL/TANK INSTALLATION

DETAIL 40101

VARNTS

24"

8"

8"

4"

NOTES:

1. REFER TO MECHANICAL DRAWINGS FOR PIPE IN SLAB
PENETRATION REQUIREMENTS.

2. PROVIDE A 4-INCH DIAMETER PVC PIPE WITH A VENT HOLE
FOR A STILLING WELL UNLESS OTHERWISE NOTED.

PIPE IN SLAB
(NOTE 2)

FLUSH FLANGE
(NOTE 1)

LENGTH OF LIQUID-TIGHT
FLEXIBLE METAL CONDUIT
AS REQUIRED TO ALLOW
EASY REMOVAL OF SENSOR

ADAPTER PIECE
(PROVIDED WITH
ULTRASONIC DEVICE)

LB FITTING

ULTRASONIC
TRANSDUCER 4"

ULTRASONIC LEVEL SENSOR
IN SLAB PENETRATION

DETAIL 40103

VARNTS

NOTES:

1. PROVIDE AND INSTALL ULTRASONIC
TRANSDUCER IN ACCORDANCE WITH
MANUFACTURER'S REQUIREMENTS.

2. MINIMUM OFFSET OF NOZZLE FROM
INTERIOR TANK WALL SHALL BE 2'-0"
FOR A MEASURING RANGE OF 0-18'
(FROM TRANSDUCER FACE). FOR
MEASURING RANGES GREATER THAN
0-18' REFER TO THE SPECIFICATIONS.

3. PROVIDE A CHEMICALLY IMPERVIOUS
COATING EXTENDING OVER THE ENTIRE
FLANGE FACE FOR CORROSIVE
ENVIRONMENTS.

4. PROVIDE INSTRUMENT SUNSHIELD BY
ANDERSON GREENWOOD
INSTRUMENTATION MODEL 5L; OR
APPROVED EQUAL. OPENED AREA
SHALL BE INSTALLED FACING NORTH.

FACTORY ASSEMBLED
TRANSDUCER AND
FLANGE WITH
CORROSION PROOF
COATING (NOTE 3)

FLANGED NOZZLE ON
TANK (COORDINATE
WITH TANK SUPPLIER)

ULTRASONIC
TRANSDUCER

MAX HEIGHT OF
WATER SURFACE

TWO FOOT LENGTH OF LIQUID-TIGHT
FLEXIBLE CONDUIT AS REQUIRED TO
ALLOW EASY REMOVAL OF SENSOR

FLANGE PROVIDED WITH ULTRASONIC
TRANSDUCER. COORDINATE SIZE WITH
TANK NOZZLE

ULTRASONIC
TRANSDUCER

ULTRASONIC LEVEL SENSOR
CLOSED TOP TANK INSTALLATION

DETAIL 40102

VARNTS

8" MIN

15
" M

AX

18
" M

IN

NOTE 2

CORROSIVE APPLICATION
(NOTE 3)

STAINLESS STEEL BOLTS (TYP)FITTINGS AS
REQUIRED

TOP OF TANK

NOTE 4

1 1/2" 1 1/2"

8"

1 
1/

2"
1 

1/
2"

4"

INSTRUMENT
SHADE
(NOTE 4)

DIFFERENTIAL, GAUGE, AND ABSOLUTE
PRESSURE INSTRUMENT PIPE MOUNTED INSTALLATION

DETAIL 40202

VARNTS

DIGITAL INDICATOR

INDICATOR TO BE
MOUNTED TO ALLOW
EASE OF VIEWING

STAINLESS STEEL BOLTS
(TYP)

STAINLESS
STEEL U-BOLT

STAINLESS STEEL
BRACKET

DIFFERENTIAL, GAUGE, AND ABSOLUTE
PRESSURE INSTRUMENT WALL MOUNTED INSTALLATION

DETAIL 40201

VARNTS

INDICATING TYPE INSTRUMENT
(NOTE 1)

DIGITAL INDICATOR

INDICATOR TO BE
MOUNTED TO ALLOW
EASE OF VIEWING

STAINLESS STEEL
BOLTS
(TYP)

STAINLESS STEEL
BRACKET

SECURE TO
WALL WITH SS
CONCRETE
ANCHORS
(TYP)

DIFFERENTIAL, GAUGE, AND ABSOLUTE
PRESSURE INSTRUMENT STANCHION MOUNTED INSTALLATION

DETAIL 40203

VARNTS

DIGITAL INDICATOR

INDICATOR TO BE
MOUNTED TO ALLOW
EASE OF VIEWING

STAINLESS STEEL
BOLTS
(TYP)

STAINLESS STEEL
BRACKET

STAINLESS STEEL
BOLTS
(TYP)

STAINLESS STEEL
BOLTS
(TYP)

NOTES:

1. DIAPHRAGM SEAL, MANIFOLD, AND PROCESS
CONNECTIONS NOT SHOWN.  REFER TO DETAILS
40204 AND 40205.

INDICATING TYPE INSTRUMENT
(NOTE 1)

INDICATING TYPE INSTRUMENT
(NOTE 1)

NOTES:

1. DIAPHRAGM SEAL, MANIFOLD, AND PROCESS
CONNECTIONS NOT SHOWN.  REFER TO DETAILS
40204 AND 40205. NOTES:

1. DIAPHRAGM SEAL, MANIFOLD, AND PROCESS
CONNECTIONS NOT SHOWN.  REFER TO DETAILS
40204 AND 40205.
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DIRECT PIPE MOUNT
PRESSURE GAUGE / SWITCH

DETAIL 40205

VARNTS

NOTES:

1. STAINLESS STEEL PIPING SHOWN.
PROVIDE 316 STAINLESS STEEL
PIPING AND VALVES.  FOR PLASTIC
LINES, PROVIDE PLASTIC PIPING
AND VALVES.  FOR ALL OTHER
LINES, PROVIDE BRASS OR BRONZE.
REFER TO DIVISION 15 FOR
REQUIREMENTS.

2. PROVIDE MINIMUM 1/4" STAINLESS
STEEL PROCESS CONNECTION FOR
CLEAN WATER APPLICATIONS OR
1/2" STAINLESS STEEL PROCESS
CONNECTION FOR FLUIDS WITH
SUSPENDED SOLIDS.  PROVIDE
TRI-CLAMP FITTINGS FOR SLUDGE
APPLICATIONS.

3. WHERE SHOWN ON P&ID WITH
MULTIPLE PRESSURE INSTRUMENTS
ON THE SAME PROCESS
CONNECTION, PROVIDE EACH
PRESSURE INSTRUMENT WITH
SEPARATE DIAPHRAGM SEAL AND
BLEED VALVE.

PRESSURE GAUGE /
SWITCH

DIAPHRAGM SEAL WHERE
SHOWN ON P&IDS

SCREWED TEE WITH
BUSHING SAME
MATERIAL AS PIPE

3/4" HALF COUPLING
SAME MATERIAL AS
PIPE

DIAPHRAGM SEAL WHERE
SHOWN ON P&IDS

LOCKING DEVICE

NOTE 2

LOCKING DEVICE

BLEED VALVE

PRESSURE GAUGE /
SWITCH

1/2" ISOLATION VALVE

NOTE 2

1/8" FLUSH
CONNECTION

NOTE 3

SCREWED TEE WITH
BUSHING SAME
MATERIAL AS PIPE

1/2" SS 3/4" HALF COUPLING
SAME MATERIAL AS
PIPE

1/2" SS

3 1/2" DIAMETER PIPE AND SMALLER

DIRECT PIPE MOUNT
GAUGE PRESSURE TRANSMITTER

DETAIL 40204

VARNTS

1/4" CALIBRATION/VENT
PORT W/ 316 SS PLUG

316 SS BLOCK
& BLEED VALVE

1/4" CALIBRATION/VENT
PORT W/ 316 SS PLUG

GAUGE PRESSURE
TRANSMITTER WITH
INTEGRAL DIAPHRAGM
SEAL AND FLUSH
CONNECTION

316 SS BLOCK
& BLEED VALVE

GAUGE PRESSURE
TRANSMITTER WITH
INTEGRAL DIAPHRAGM
SEAL AND FLUSH
CONNECTION

NOTE 2 NOTE 2

3/16 3/16

4" DIAMETER PIPE AND LARGER

3 1/2" DIAMETER PIPE AND SMALLER 4" DIAMETER PIPE AND LARGER

1/8" FLUSH
CONNECTION

BLEED VALVE

1/2" ISOLATION VALVE

NOTES:

1. STAINLESS STEEL PIPING SHOWN.
PROVIDE 316 STAINLESS STEEL PIPING
AND VALVES.  FOR PLASTIC LINES,
PROVIDE PLASTIC PIPING AND
VALVES.  FOR ALL OTHER LINES,
PROVIDE BRASS OR BRONZE. REFER
TO DIVISION 23 FOR REQUIREMENTS.

2. TYPICAL MANIFOLD CONNECTION AND
ISOLATION VALVE ARE SHOWN.
ISOLATION VALVE, MANIFOLD TYPE
AND CONNECTIONS ARE AS REQUIRED
PER SPECIFICATION SECTION 40 73 00.
PROVIDE REQUIRED MANIFOLDS AND
ISOLATION VALVE PER DETAIL 40211.

INDICATING TYPE TRANSMITTER

INDICATOR TO BE MOUNTED
TO ALLOW EASE OF VIEWING

VALVE MANIFOLD

PRESSURE LINE PORT
HIGH AND LOW

STAINLESS STEEL
MOUNTING BRACKET
SS U-BOLT

SUPPORT

DIFFERENTIAL AND GAUGE
PRESSURE TRANSMITTER MOUNTING

DETAIL 40207

VARNTS

TRANSMITTER

PROCESS CONNECTION

TEST / VENTCALIBRATE /
VENT

BLOCK /
ISOLATE

BLOCK /
ISOLATE

BLOCK /
ISOLATE

THREE - VALVE MANIFOLD CONNECTION DIAGRAM
FOR ABSOLUTE AND GAGE PRESSURE TRANSMITTER

TRANSMITTER

PROCESS CONNECTIONS

DRAIN / VENTDRAIN / VENT

BLOCK /
ISOLATE

BLOCK /
ISOLATE

BLOCK /
ISOLATE

FIVE - VALVE MANIFOLD CONNECTION DIAGRAM
FOR DIFFERENTIAL PRESSURE TRANSMITTER

BLOCK /
ISOLATE

EQUALIZE

VALVE MANIFOLD CONNECTION DIAGRAM

DETAIL 40211

VARNTS

WELDED END CAP

NOTE:

1. HOT DIP GALVANIZE ENTIRE
ASSEMBLY AFTER FABRICATION.

SECURE TO SLAB WITH
FOUR 3/8" x 5" SS CONC
ANCHORS

1" GROUT

PL 1/2 x 12 x 12 STEEL

3" SCHED 40 STEEL PIPE

3 x 2 REDUCER

2" SCHED 40 STEEL PIPE

3/16

3/16

4'
-0

"

2'
-0

"

INSTRUMENT MOUNTING
FLOOR STANCHION SUPPORT

DETAIL 40301

VARNTS

4'
-O

"

MOUNTING
BRACKET

3/16

PL 3/8"x6"x6"
GALV STEEL

SECURE TO SLAB
WITH 4-3/8"x5" SS
CONC ANCHORS

INSTRUMENT MOUNTING
CONCRETE WALL

DETAIL 40302

VARNTS

NOTE:

1. HOT DIP GALVANIZE ENTIRE ASSEMBLY
AFTER FABRICATION.
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INSTRUMENT
MOUNTING
FOOT

INSTRUMENT
ENCLOSURE

RAINHOOD AND
SUNSHIELD

3/8"Ø (MIN) 316 SS
STUD BOLT WITH
316 SS NUTS AND
WASHERS
(TYP OF 4)

BACK FORMED
OF SINGLE
SHEET 10 GA
ALUMINUM

TOP & SIDES FORMED OF
SINGLE SHEET 10 GA
ALUMINUM, MIN 1/4" THICK

ROUND CORNERINSTRUMENT OR
SMALL PANEL

1 
1/

2"

2'-0" MIN

6" 6"

2'
-0

" M
IN

6"
3"

 M
IN

NOTE:

1. ALL EXPOSED EDGES TO BE
GROUND SMOOTH AND BURR FREE.

MOUNTING STAND
PLATE, SEE

RAIN HOOD AND
SUNSHIELD INSTALLATION

DETAIL 40310

VARNTS

ROUND EDGES
& CORNER

1 
1/

2"

(M
IN

)

BACK PLATE

MOUNTING STAND
PLATE

3/
8"

TOP OR SIDE
PLATE

1/8
1/8 SEAL WELD

ALL EDGES
& CORNERS

1/8" THICK SS
WASHER

16410
-
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FILTER CONTROL
CONSOLE 1/3 (FCC 1/3)

C
6

C
6

C
6

FILTER CONTROL CONSOLES

RESERVOIR CONTROL PANEL (RCP)

RAW WATER PUMP STATION
 CONTROL PANEL (RWPSCP)

CONTROL BLDG
CONTROL PANEL (CBCP)

A
I

A
I

A
I

A
I

A
I

A
O

A
O

D
I

D
O

D
I

D
I

D
I

C
P
U

P
S
A

P
N
C

PLANT PLC, RX3i

MAIN CONTROL PANEL (MCP)

C
6

C
6

C
6

C
6

C
6

D
I

P
W
R

D
O

A
O

A
I

CHLORINE DIOXIDE TANK
CONTROL PANEL (CDTCP)

D
I

P
W
R

D
O

A
O

A
I
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*

P

NEMA X

HTR

NOTES:

1. THIS IS A STANDARD LEGEND SHEET. SOME SYMBOLS MAY NOT
APPEAR WITHIN THE DRAWING SET FOR THIS PROJECT.

2. DETAILS REPRESENT TYPICAL INSTALLATION REQUIREMENTS
TO BE USED ON THIS PROJECT FOR THE CONDITION SHOWN.
DETAILS ARE NOT SPECIFICALLY CALLED OUT AT EVERY
APPLICATION POINT FOR CLARITY AND SIMPLICITY. THE
INDICATED DETAIL REQUIREMENTS SHALL APPLY FOR ALL
APPLICABLE LOCATIONS.

3. PLANS DO NOT SHOW ROUTES OR SIZING OF RACEWAYS AND
CONDUCTORS FOR RECEPTACLES, LIGHTING FIXTURES,
LIGHTING SWITCHES, OR OTHER LOADS. PROVIDE RACEWAYS
AND CONDUCTORS AS REQUIRED PER THE DEVICE LOCATION,
SWITCH DESIGNATION, PANEL/CIRCUIT NUMBER, AND
PROTECTIVE DEVICE RATING SHOWN ON THE DRAWINGS.
HOMERUNS SHOWN CONCEALED OR EXPOSED SHALL BE
INDICATIVE OF THE ENTIRE CIRCUIT INSTALLATION.

4. IF NOT SHOWN, PROVIDE MINIMUM CONDUIT AND WIRE CIRCUIT
RUN CONSISTING OF 3/4" CONDUIT WITH 2#12, 1#12 GROUND.

5. WHERE LUMINAIRE MOUNTING HEIGHTS ARE SHOWN ON THE
DRAWINGS, HEIGHTS SHALL BE AS MEASURED TO BOTTOM OF
THE SOURCE OF ILLUMINATION.

COMBINATION MOTOR CIRCUIT PROTECTOR AND
MAGNETIC MOTOR STARTER, FULL VOLTAGE
NON-REVERSING UNLESS OTHERWISE NOTED:
* FVR FULL VOLTAGE REVERSING

2S2W TWO SPEED, TWO WINDING
RVAT REDUCED VOLTAGE, AUTO TRANSFORMER

# NUMERAL INDICATES NEMA SIZE

NON-FUSIBLE DISCONNECT SWITCH, 600 VOLT, 3 POLE
* AMPERE RATING NOTED IF OTHER THAN 30A

FUSIBLE DISCONNECT SWITCH, 600 VOLT, 3 POLE,
AMPERE RATING AND FUSE SIZE AS NOTED
* AMPERE RATING NOTED IF OTHER THAN 30A
# FUSE RATING EXAMPLE 15

ONE LINE OR
 CONTROL DIAGRAM PLAN DESCRIPTION

MANUAL MOTOR STARTER WITH THERMAL
OVERLOAD HEATER

"P" INDICATES WITH PILOT LIGHT
"2" INDICATES TWO POLE

POWER TRANSFORMER,
* RATINGS AND CONNECTIONS AS SHOWN ON THE

SINGLE LINE DIAGRAM EMERGENCY LIGHTING FIXTURE.
NOTATIONS SAME AS ABOVE (NO SWITCHING REQUIRED)

EXPOSED CONDUIT (SEE NOTE 4)

CONDUIT STUBBED OUT AND CAPPED

CONCEALED CONDUIT (SEE NOTE 4)

HOMERUN TO PANEL AND CIRCUIT SHOWN WITH TICK MARK INDICATES
NUMBER OF CONDUCTORS:

SHORT TICK = HOT
LONG TICK = NEUTRAL
LONG TICK WITH "G"= GROUND

EXAMPLE SHOWN: CIRCUITS 1 AND 3 TO PANEL LP-1 (HOT, HOT,  NEUTRAL,
AND GROUND). (SEE NOTE 3)

FLEXIBLE METAL CONDUIT "WHIP" FOR RECESSED LIGHTING FIXTURES AND
LIQUID TIGHT MOTOR CONNECTIONS (SEE NOTE 4)

UNDERGROUND DUCT BANK, CONCRETE
ENCASED UNLESS OTHERWISE NOTED. CONDUIT
ARRAY SHOWN IN SECTION 1 ON SHEET E-10.

UNDERGROUND STRUCTURE (MANHOLE OR HANDHOLE)
* STRUCTURE TYPE (MH OR HH)
XXX ID NUMBER PER PLANS, SCHEDULE, OR AS SPECIFIED

OR

TELEPHONE DEMARCATION (CABINET OR BACKBOARD)TD

LIGHTING PANELBOARD (120, 208, 240V)

DUPLEX RECEPTACLE, 20A, 120V, 2P, 3W, NUMBER INDICATES CIRCUIT *
GF GROUND FAULT INTERRUPTER TYPE
WP WEATHERPROOF
T TRANSIENT VOLTAGE SURGE SUPPRESSOR

N/A

N/A

UNINTERRUPTIBLE POWER SUPPLY

CONDUIT, CIRCUIT, OR EQUIPMENT TO BE DEMOLISHED

FIELD INSTRUMENT, TAG NO. AS INDICATED
* INSTRUMENT TYPE DEFINED ON P&ID SHEETS,

CONTROL DIAGRAMS, AND DIVISION 13
## LOOP NO.

TIME DELAY RELAY, NUMBER AS INDICATED
RANGE AS NOTED
SETPOINT AS NOTED

NOTC-NORMALLY OPEN, TIMED CLOSING
WHEN ENERGIZED (ON DELAY)
NCTO-NORMALLY CLOSED, TIMED OPENING
WHEN ENERGIZED (ON DELAY)

NOTO-NORMALLY OPEN, TIMED OPENING
WHEN DE-ENERGIZED (OFF DELAY)
NCTC-NORMALLY CLOSED, TIMED CLOSING
WHEN DE-ENERGIZED (OFF DELAY)

N/A

N/A

N/A

N/A

N/A

N/A

CONDUIT ID:
Z = CONDUIT TYPE (AS NOTED OR SCHEDULED)
XXX = NUMBER PER SCHEDULE (NOTE 3)

CONTROL STATION, TAG NO. AS INDICATED
* DEVICE TYPE DEFINED ON P&ID SHEETS OR

CONTROL DIAGRAMS
## LOOP NO.

N/A

N/A

EQUIPMENT IDENTIFIER AS DEFINED BY THE PROCESS

N/A

N/A

N/A

N/A

EXIT SIGN. ARROW INDICATES DIRECTION OF EGRESS

SPECIAL SYSTEM JACK, TELEPHONE / DATA

JUNCTION BOX

PULL BOX

TERMINAL BOX

ARRESTOR, TYPE AS INDICATED
* LA = LIGHTNING SURGE ARRESTOR

SA = SURGE ARRESTOR

GROUND OR GROUND ROD

FUSE, AMPERE RATING AS NOTED

STRIP HEATER OR HEATING ELEMENT

CONTACT, NORMALLY OPEN (NO)

CONTACT, NORMALLY CLOSED (NC)

MOTOR OPERATED VALVE

PUSHBUTTON, MOMENTARY CONTACT, SPRING RETURN,
NORMALLY CLOSED

PUSHBUTTON, MOMENTARY CONTACT, SPRING RETURN,
NORMALLY OPEN

EMERGENCY STOP PUSHBUTTON WITH RED
MUSHROOM HEAD OPERATOR (MAINTAINED CONTACT)

SELECTOR SWITCH
A ON LOCAL
B OFF REMOTE

MOTOR STARTER COIL, NUMBER AS INDICATED

CONTROL RELAY COIL, NUMBER AS INDICATED

3 POSITION SELECTOR SWITCH, MAINTAINED CONTACT
O-OPEN     X-CLOSED

POSITION TOP
CONTACT

MIDDLE
CONTACT

BOTTOM
CONTACT

A
B
C

X
0
0

NAMEPLATE (A/B/C)
* HOA - HAND/OFF/AUTO

HOR - HAND/OFF/REMOTE
LOR - LOCAL/OFF/REMOTE
OSC - OPEN/STOP/CLOSE

0
X
0 0

0
X

ONE LINE OR
CONTROL DIAGRAM PLAN DESCRIPTION PLAN DESCRIPTION

SOLENOID VALVE

TERMINAL LUG, TERMINATION POINT, OR
GROUNDING BOND POINT

GENERATOR, RATINGS AND CONNECTIONS AS NOTED

SOLID STATE MOTOR CONTROL
* D.C. = D.C. DRIVE CONTROLLER

SCR = SILICON CONTROLLED RECTIFIER
VFD = VARIABLE FREQUENCY DRIVE
RVSS = REDUCED VOLTAGE SOLID STATE

MOTOR, NUMERAL INDICATES HORSEPOWER

SURGE PROTECTION DEVICE

SPECIALTY POWER RECEPTACLE, FUNCTION AS NOTED

/

LOW VOLTAGE AIR OR MOLDED CASE
CIRCUIT BREAKER, 3 POLE UNLESS
OTHERWISE NOTED; STABS INDICATE
DRAWOUT TYPE

AUTOMATIC TRANSFER SWITCH NO. 1 (ATS-1)
"N" INDICATES NORMAL SOURCE
"S" INDICATES STANDBY SOURCE
100A INDICATES CONTINUOUS CURRENT RATING

NEMA AREA:
"X" INDICATES REQUIRED NEMA RATING OF EQUIPMENT IN THE AREAN/A TERMINAL TO EXTERNAL DEVICE (FIELD OR OTHER PANEL)

N/A

N/A NETWORK CONNECTION TERMINATION

MULTIPLE POLE SWITCH
# INDICATES NUMBER OF POLES (2, 3 OR 4); BLANK IS SINGLE POLE
"a" INDICATES SWITCHLEG SHALL CONTROL LIGHT FIXTURES WITH "a"

DESIGNATION

CONTROL TRANSFORMER,
* RATINGS AND CONNECTIONS AS SHOWN ON THE

SINGLE LINE DIAGRAM

SYMBOL WHERE THERE IS A DETAIL SYMBOL WHERE DETAIL IS DRAWN

DETAIL SYMBOL

DETAIL NUMBER

ASSOCIATED
SPECIFICATION
DIVISION  NUMBER

SHEET NO. WHERE
DETAIL IS DRAWN

(NOTE 2)

SUBTITLE

DETAIL 26110

VARNTS

100A
ATS-1

N S

MOV MOV

M#

G

CB
TRIP
FRAME

TRIP
FRAME

* *

SPD

#

MCP
*

P
2

T

T

*

CS

CS

CS

CS

CS

CS

PILOT LIGHT AND PILOT LIGHT PUSH-TO-TEST TYPE
COLOR AS NOTED
* R - RED

G - GREEN
B - BLUE
W - WHITE
A - AMBER

TD
#

SV

30A

MS
#

UPS

A 3

* * -XXX

TB

AMPERE
ALTERNATING CURRENT
AMP FRAME
ABOVE FINISHED FLOOR
ALUMINUM
AMPERE INTERRUPTING
CAPACITY
AMP TRIP
AUTOMATIC TRANSFER
SWITCH
AUTOMATIC
AUXILIARY
AMERICAN WIRE GAUGE
BARE COPPER GROUND
BUILDING
CONDUIT, CONTACTOR
CIRCUIT BREAKER
CIRCUIT
CONTINUOUS LOAD
CONCRETE MASONRY UNIT
CONTROL PANEL
CONTROL POWER
TRANSFORMER
CURRENT TRANSFORMER
COPPER
CONDUIT WALL SEAL
DIRECT CURRENT
DIAMETER
DRAWING
EXISTING
EACH
ELECTRICAL
ELEVATION
ENCLOSURE OR
ENCLOSED
EQUIPMENT
ELAPSED TIME METER
FUTURE
FIBER OPTIC
FEET
FUSE
GROUND
GALVANIZED
GENERATOR
GROUND FAULT
INTERRUPTER
GALVANIZED RIGID STEEL
HIGH INTENSITY
DISCHARGE
HANDHOLE
HORSEPOWER
HEATING VENTILATION
AIR CONDITIONING
HERTZ
1000 CIRCULAR MILS
KILOVOLT AMPERES
KILOWATTS

CONTROL SYSTEM INPUT/OUTPUT DEVICES

DIGITAL OUTPUT
NORMALLY OPEN
MOMENTARY
CONTROL OUTPUT
DIGITAL OUTPUT
NORMALLY CLOSED
MOMENTARY
CONTROL OUTPUT
DIGITAL OUTPUT
NORMALLY OPEN
MAINTAINED
CONTROL OUTPUT
DIGITAL OUTPUT
NORMALLY CLOSED
MAINTAINED
CONTROL OUTPUT

ANALOG OUTPUT
4-20mA
UNLESS NOTED

PULSE INPUT

ANALOG INPUT
4-20mA
UNLESS NOTED

DIGITAL INPUT

ABBREVIATIONS

LIQUID LEVEL SWITCH

PRESSURE SWITCH

FLOW SWITCH (AIR, WATER, ETC.)

POSITION (LIMIT) SWITCH

T

NORMALLY OPEN, CLOSES ON RISING LEVEL
NORMALLY CLOSED, OPENS ON RISING LEVEL

NORMALLY OPEN, CLOSES ON RISING PRESSURE
NORMALLY CLOSED, OPENS ON RISING PRESSURE

NORMALLY OPEN, CLOSES ON INCREASED FLOW
NORMALLY CLOSED, OPENS ON INCREASED FLOW

NORMALLY OPEN
NORMALLY OPEN - HELD CLOSED
NORMALLY CLOSED
NORMALLY CLOSED - HELD OPEN

TEMPERATURE SWITCH OR ROOM THERMOSTAT
NORMALLY OPEN, CLOSES ON RISING TEMPERATURE

A, AMP
ac
AF
AFF
AL
AIC

AT
ATS
 
AUTO
AUX 
AWG
BCG
BLDG
C
CB
CKT
CL
CMU
CP
CPT

CT
CU
CWS
dc
DIA
DWG
(E)
EA
ELEC
EL
ENCL

EQUIP
ETM
(F)
FO
FT
FU
G, GRD
GALV
GEN
GFI

GRS
HID

HH
hp
HVAC

Hz
kcmil
kVA
kW

N/A UTILITY METER

N/A DIGITAL MULTIMETER
DMM

METER
UTILITY

NORMALLY OPEN, CLOSES ON DROPPING LEVEL

KEY INTERLOCK: # - KEY NUMBER AS INDICATED

ELECTRICAL INTERLOCKN/A

N/A#

E DI

-+
AI

-+
AO

PI

M

M

#

*

*

*

* E

J J

XXXXXXXX XXXXXXXX

ZXXX ZXXX

*- ##

*- ##

F

4
*

N/A

b
3

1,3,LP-1G

H

O

A

(XOO)

(OXO)

(OOX)

A B

CR
#

*

PENDANT OR SURFACE MOUNTED LIGHTING FIXTURE,
NOTATIONS SAME AS ABOVE

WALL MOUNTED LIGHTING FIXTURE, NOTATIONS SAME AS ABOVE

CROSS HATCH INDICATES LIGHTING FIXTURE FOR
EMERGENCY EGRESS LIGHTING

POLE MOUNTED LIGHTING FIXTURE, NOTATIONS SAME AS ABOVE

CEILING MOUNTED LIGHTING FIXTURE
"A" - FIXTURE TYPE (SEE LIGHTING FIXTURE SCHEDULE)
"b" - CONTROLLED BY SWITCH "b"
"3" - CIRCUIT NUMBER

3bA

3bA

3bA

3bA

A
3b

A
3b

CONDUIT TURNING DOWN

CONDUIT TURNING UP

E-10
1

26410
GE002

LOCAL EMERGENCY STOP
LIGHTING
LIGHTING PANEL
LOW VOLTAGE
MAXIMUM
MOTOR CONTROL CENTER
MOTOR CIRCUIT
PROTECTOR
MANUFACTURER
MANHOLE
MINIMUM
MOTOR LOAD
MEDIUM VOLTAGE
NEUTRAL
NOT APPLICABLE
NORMALLY CLOSED
NON-CONTINUOUS LOAD
NOT IN CONTRACT
NORMALLY OPEN
NUMBER
NOT TO SCALE
OVERLOAD
POLE
PULL BOX
PHOTOCELL
PHASE
PANEL OR PANELBOARD
POTENTIAL
TRANSFORMER
POLYVINYL CHLORIDE
RECEPTACLE
REQUIRED
SECONDS OR SECONDARY
SHEET
STAINLESS STEEL
SWITCH
SWITCHBOARD
SWITCHGEAR
TIME DELAY ON CLOSING
TELEPHONE
TELEPHONE DEMARCATION
POINT
TIME SWITCH
TIME DELAY ON OPENING
TWISTED SHIELDED PAIR
TYPICAL
UNDERGROUND
UNLESS OTHERWISE
NOTED
UNINTERRUPTIBLE
POWER SUPPLY
VOLTS
VOLT AMPS
VOLT AMPS REACTIVE,
VARIOUS
VARIABLE FREQUENCY
DRIVE
WIRE, WATTS, WIDTH
WITH
WEATHERPROOF
TRANSFORMER

LES
LTG
LP
LV
MAX
MCC
MCP

MFR
MH
MIN
ML
MV
N
N/A
NC
NCL
NIC
NO
NO.
NTS
OL
P
PB
PC
PH
PNL
PT

PVC
RECEPT
REQD
SEC
SHT
SS
SW
SWBD
SWGR
TC
TEL
TD

TM
TO
TSP
TYP
UG
UON

UPS

V
VA
VAR

VFD

W
W/
WP
XFMR

PHOTO VANTAGE POINT AND DIRECTION
# PHOTO NUMBER
XX SHEET NO. WHERE PHOTO IS LOCATED

#
XX
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DUCT BANK CONNECTION TO EXISTING
MANHOLE/HANDHOLE OR STRUCTURE

DETAIL 26001

VARNTS

EXISTING ELECTRICAL
MANHOLE/HANDHOLE
OR STRUCTURE

NEW DUCT
BANK. SEE PLAN
DRAWINGS FOR
DUCT SIZE AND
NUMBER OF
CONDUITS

CORE BIT DRILLED HOLE
SIZE AS REQUIRED
(SEE NOTE)

2'-0"
#5@18 MAX OC EPOXY
DOWEL EMBEDDED PER
MFRS RECOMMENDATION
4" MIN. PROVIDE MIN 1
DOWEL AT EA CORNER

SEE REINFORCED
CONCRETE  DUCT
BANK DETAIL

NOTE:
FOR PENETRATION THRU HANDHOLE/MANHOLE, SEAL AROUND CONDUIT WITH
NON-SHRINK WATERPROOF GROUT SEALING AND PROVIDE BELL END
CONNECTOR. FOR PENETRATION THRU STRUCTURE, REFER TO DETAIL 26100.

16010
-

EXPANSION/DEFLECTION
COUPLING

PVC COATED
STEEL CONDUIT
(AS SPECIFIED)

FOOTING OR
FOUNDATION

PVC COATED GRS
SWEEP ELBOW

COMPRESSIBLE
JOINT FILLER

CONCRETE SLOPED
AWAY FROM BLDG, 3/4"
CHAMFER ALL AROUND

CONCRETE ENCASEMENT
WHERE SHOWN ON PLANS

RACEWAY MATERIAL
AS SPECIFIED

6"
3"

CONCRETE ENCASED
DUCT BANK CONDUIT RISER

DETAIL 26004

VARNTS

3"

(MIN)

REINFORCED CONCRETE DUCT BANK

DETAIL 26010

VARNTS

PLASTIC CONDUIT
SPACERS AT 5 FT

CONDUIT (TYP)

3/4" AGGREGATE
BASE

3" CONCRETE COVER
(TYP ALL 4 SIDES)

#4@12 OC T&B,
LAP FULL LENGTH
OR 12" MIN

NOTES:

1. MAINTAIN A MINIMUM OF 12" SEPARATION BETWEEN
INSTRUMENTATION AND POWER DUCT BANKS.

2. DETAIL IS APPLICABLE TO ALL UNDERGROUND CONDUIT RUNS.

3. DETAIL IS SHOWN WITH 9 CONDUITS AS A TYPICAL ONLY.
REFER TO THE DETAILED PLAN DRAWINGS FOR THE QUANTITY
AND SIZE OF CONDUITS REQUIRED FOR EACH DUCT BANK.

4. CONCRETE AND SOILS SHALL BE COMPACTED PER PROJECT
SPECIFICATIONS.

5. POLYETHLYENE WARNING TAPE COLOR SHALL ADHERE TO
APWA COLOR CODE.

CONCRETE DUCT
ENCASEMENT

6"

3" SPACING
TYP REINFORCEMENT
#5@12 (ALL 4 SIDES)

#4/0 BARE CU
GROUND WIRE
SEE DETAIL

1 1/2" (MIN)

3" SPACING

12
" (

M
IN

)24
" (

M
IN

)

12
"

(M
IN

) BACKFILL MATERIAL,
COMPACTED IN LIFTS OF 6".
DEPTH VARIES

POLYETHYLENE WARNING
TAPE FULL LENGTH OF
TRENCH

FINISHED GRADE

SUB BASE OF RESTORATION,
NEW SURFACE PAVEMENT,
OR CONCRETE SLAB

16240
-

POLYETHYLENE
WARNING TAPE
FULL LENGTH OF
TRENCH

FINISHED GRADE

BACKFILL MATERIAL,
COMPACTED IN LIFTS
OF 6". DEPTH VARIES
COMPACTED SAND,
6" COVER (MIN) ALL
AROUND

DIRECT BURIAL CONDUIT AS
INDICATED ON PLANS OR SPECS

UNDISTURBED EARTH

24
"

(M
IN

)

12
"

(M
IN

)

3"

DIRECT BURIAL CONDUIT OR CABLE

DETAIL 26020

VARNTS

NOTES:

1. FIELD CONDITIONS MAY REQUIRE A
MINIMUM DEPTH GREATER THAN SHOWN.

2. SHARP TURNS OR BENDS OR OTHER
IRREGULARITIES IN THE CONDUIT MUST BE
AVOIDED.

3. SOILS SHALL BE COMPACTED PER
PROJECT SPECIFICATIONS.

4. IF BOTTOM OF TRENCH IS ROCKY AND
PLASTIC CONDUITS ARE USED, USE ROCK
FREE BACKFILL AND TAMP TO AFFORD A
SMOOTH BEDDING FOR THE CONDUIT.
BEFORE TAMPING IN AREA OF PLASTIC
CONDUIT, APPLY AT LEAST SIX INCHES OF
BACKFILL OVER TOP OF CONDUIT TO
AVOID BREAKAGE. FINAL BACKFILL MAY
THEN BE PLACED IN THE TRENCH AND
TAMPING EMPLOYED TO FINISH GRADE. IN
ORDER TO REDUCE COSTS, WHERE
APPROVED BY THE ENGINEER, THE SOIL
ORIGINALLY REMOVED FROM THE TRENCH
SHOULD BE USED AS BACKFILL WHEREVER
POSSIBLE.

5. DO NOT USE SALT WATER SAND BACKFILL
WITH STEEL CONDUIT.

6. POLYETHYLENE WARNING TAPE COLOR
SHALL ADHERE TO APWA COLOR CODE.

12
"

(M
IN

)

SUB BASE OF RESTORATION,
NEW SURFACE PAVEMENT,
OR CONCRETE SLAB

4" CONCRETE FILL, 2500
PSI MAX. 1/2" AGGREGATE
MIXED W/ RED DYE

DIRECT BURIAL CONDUIT OR CABLE
WITH CONCRETE CAP

DETAIL 26023

VARNTS

NOTES:

1. FIELD CONDITIONS MAY REQUIRE A MINIMUM
DEPTH GREATER THAN SHOWN.

2. SHARP TURNS OR BENDS OR OTHER
IRREGULARITIES IN THE CONDUIT MUST BE
AVOIDED.

3. PROVIDE PLASTIC CONDUIT SPACERS AT 5'-0"
FOR 3 OR MORE CONDUITS.

4. SOILS SHALL BE COMPACTED PER PROJECT
SPECIFICATIONS.

5. IF BOTTOM OF TRENCH IS ROCKY AND PLASTIC
CONDUITS ARE USED, USE ROCK FREE
BACKFILL AND TAMP TO AFFORD A SMOOTH
BEDDING FOR THE CONDUIT. BEFORE TAMPING
IN AREA OF PLASTIC CONDUIT, APPLY AT
LEAST SIX INCHES OF BACKFILL OVER TOP OF
CONDUIT TO AVOID BREAKAGE. FINAL
BACKFILL MAY THEN BE PLACED IN THE
TRENCH AND TAMPING EMPLOYED TO FINISH
GRADE. IN ORDER TO REDUCE COSTS, WHERE
APPROVED BY THE ENGINEER, THE SOIL
ORIGINALLY REMOVED FROM THE TRENCH
SHOULD BE USED AS BACKFILL WHEREVER
POSSIBLE.

6. DO NOT USE SALT WATER SAND BACKFILL
WITH STEEL CONDUIT.

7. POLYETHYLENE WARNING TAPE COLOR SHALL
ADHERE TO APWA COLOR CODE.

POLYETHYLENE
WARNING TAPE FULL
LENGTH OF TRENCH FINISHED GRADE

BACKFILL MATERIAL,
COMPACTED IN LIFTS
OF 6". DEPTH VARIES

COMPACTED SAND,
6" COVER (MIN) ALL AROUND

DIRECT BURIAL CONDUIT
AS INDICATED ON PLANS
OR SPECS
UNDISTURBED EARTH

24
"

(M
IN

)

12
"

(M
IN

)

3"

12
"

(M
IN

)

SUB BASE OF RESTORATION,
NEW SURFACE PAVEMENT,
OR CONCRETE SLAB

TYPICAL ELECTRICAL HANDHOLE

DETAIL 26051

VARNTS

GALVANIZED PULLING IRON
2 PIECES CAST IN PLACE6" DIA SUMP

KNOCKOUT
2 EACH SIDE

GALVANIZED "C" CHANNEL
1 EACH SIDE, 4 SIDES

GALVANIZED DIAMOND PLATE
COVER W/ LOCKING LATCH

(4) 3/4" DIA. LIFTING
INSERTS W/ U.V. CAPS

SPRING ASSIST
HINGEDCOVER
OPENS TO 180° 3'

-0
"

12" MIN CRUSHED ROCK

NOTES:

1. SIZE OF HANDHOLE PER HANDHOLE
SCHEDULE SHOWN ON DRAWINGS.

2. SEE DETAIL 26000 FOR CONCRETE
ENCASED CONDUIT DUCT ENTRY INTO
HANDHOLE.

NOTE 1

#4/0 BARE CU (TYP)
BOND ALL METALLIC
ITEMS INSIDE HANDHOLE

LIFT HOLE 1
EACH SIDE

INSTALL FLEXIBLE
COPPER BOND STRAP.
WELD STRAP TO
FRAME AND COVER

#4/0 BARE CU
WIRE IN DUCT

NOTE 2

SECTIONCOVER PLAN

CONDUITS

FIRE RETARDANT
SEALING COMPOUND
AS SPECIFIED.
SEALANT RATING TO
MATCH OR EXCEED
FIRE RATING OF WALL

CONCRETE OR
CMU WALL

ABOVE GRADE WALL
CONDUIT PENETRATION

DETAIL 26104

VARNTS

FINISH SURFACE
TO MATCH
ADJACENT WALL
(TYP)
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PROVIDE 24" STUB
EXTENSION BEFORE
CONCRETE POUR TO
ALLOW CHECKING FOR
PLUMB FOR ALL
CONDUITS EXTENDING
TO EXPOSED CONDUIT
SYSTEMS
CONDUIT TO BE
PERPENDICULAR TO
SLAB AT COUPLING
HEIGHT

CAP OR PLUG ALL
CONDUITS DURING
CONCRETE POUR

GROUNDING BUSHING FOR
TERMINATION IN FLOOR
MOUNTED ENCLOSURES OR
CONDUIT COUPLING FOR
EXTENSION TO EXPOSED
CONDUIT SYSTEM

CONCRETE
PAD OR
EQUIPMENT
FLOOR

PVC COATED
GRS PENETRATION
THRU FLOOR OR
EQUIPMENT PAD
SLAB

PVC IN
SLAB
(NOTE 2)

CONDUIT
COUPLING

EARTH

3"

(M
IN

)

CONDUIT
COUPLING

NOTES:

1. APPLICABLE IN ALL AREAS UNLESS NOTED OTHERWISE.

2. CONDUITS MAY BE ENCASED IN SLAB ONLY WHERE
SPECIFICALLY SHOWN ON THE PLAN DRAWINGS.
COORDINATE ENCASED CONDUIT WITH SLAB
REINFORCEMENT.

CONDUIT STUB UP /
FLOOR PENETRATION

DETAIL 26107

VARNTS

PVC BELOW
SLAB

CHANNEL, UNISTRUT
P1001 OR EQUAL

CAST MALLEABLE
IRON SPACER AND
ONE HOLE STRAP

CONDUIT CLAMP,
SIZE AS REQUIRED
(TYP)

1"

(T
YP

)12
"

(M
AX

)

2"

(TYP)

2"

(MIN)

3/8"Ø EXP ANCHOR
316 SS, HILTI KB-TZ
W/ SS FENDER
WASHER OR EQUAL
(TYP) (NOTE 1)

CONDUIT MOUNTING
ON CONCRETE WALL

DETAIL 26131

VARNTS

NOTES:

1. FOR DRY, INTERIOR CONDITIONS,
CONTRACTOR MAY USE 1/4" MIN
TAPCON + ANCHOR W/ SS
FENDER WASHER OR EQUAL.

3/8"Ø EXP ANCHOR 316 SS,
HILTI KB-TZ W/ SS FENDER
WASHER OR EQUAL (TYP)
(NOTE 1)

FINISHED GRADE
OR PAVING

BUSHING (SEAL
AROUND CABLE
WITH COMPOUND)
PRECAST VALVE
BOX AND COVER
WITH TWO PICK
HOLES

GROUND
WIRE

COPPER-BONDED
STEEL GROUND ROD

1"C WITH 1#4/0 BARE
COPPER GROUND
WIRE UON

GRAVEL

12" DIA

9 1/4" DIA

8" DIAMECHANICAL
GROUNDING
CLAMPS

1 3/16"

10
"

3"

GROUND ROD

DETAIL 26200

VARNTS

CONCRETE PAD

BOLTS OR
ANCHORS
BASE PLATE

CONDUIT3" (MIN)

(TYP)

3"
 (M

IN
)

(T
YP

)

24"x24" CONC
FOOTING W/
4-#4 VERT &
#4 TIES AT 9"

FOOTING DETAIL FOR STANDS
NOT ON CONCRETE SLAB

24
"

CONTROL STATION
MOUNTING STAND

DETAIL 26410

VARNTS

1/8" PLATE DIMENSION AS
REQD TO SUIT EQUIPMENT.
DRILL PLATE FOR NUMBER OF
HOLES REQD. REMOVE ALL
SHARP EDGES AND CLEAN.

RUN CONDUITS UP TUBING FACE

3/8"x10"x10" MIN BASE PLATE WITH
4-1/2"Ø S.S. ANCHOR BOLTS W/
LEVELING NUTS AND WASHERS

CONCRETE
PAD

4" MIN BOLT
EMBEDMENT4"

4'
-0

"

5/8" RADIUS
(TYP) 1/8

PL 3/16x4 1/2x2 1/2

1/83/16

1"

STRUCTURAL STEEL TUBING -
HSS 4x2x3/16 (PROVIDE 2
SUPPORTS IF MOUNTING PLATE
IS MORE THAN 24" WIDE)

PROVIDE SEMICIRCLE WEEP
HOLE AT BOTTOM OF TUBING

1 1/2"

(TYP)1 
1/

2"

(T
YP

)

3/16

1 
1/

2"

N
SG 4-1/2"Ø AB'S

NOTES:

1. WEIGHT OF MOUNTED EQUIPMENT < 250 lbs.

2. UNLESS OTHERWISE NOTED, ALL MATERIAL
SHALL BE STEEL AND HOT DIP GALVANIZED
(G90) AFTER FABRICATION.

-
1

-
1

NTS
SECTION

-
1

3/16

HSS

FLEX CONDUIT

LIGHTING FIXTURE,
TYPE AS INDICATED
ON DRAWINGS

ATTACH CONDUIT
TO ROOF JOIST
EVERY 6' MIN

ROOF JOIST
OR BEAM

SPACER AND HANGER
STUD ASSEMBLY
(TYP)

CLAMP TO
BOTTOM
SECTION OF
JOIST (TYP)

LIGHTING FIXTURE MOUNTING
TO ROOF JOIST OR BEAM

DETAIL 26523

VARNTS

ROOF DECK

FIXTURE AS INDICATED
ON ELECTRICAL PLAN

AREA LIGHTING FIXTURE

DETAIL 26531

VARNTS

BOLT COVER

WIRING
ACCESS
HANDHOLE

REFER TO

AS APPLICABLE

16502
-

WALL MOUNTED LIGHTING FIXTURE

DETAIL 26540

VARNTS

GS TYPE CAST
OUTLET BOX

LIGHTING
FIXTURE AS
INDICATED

1/2" SEALTITE
CONNECTOR
AND FITTINGS

HILTI KH-EZ SS316
SCREW ANCHOR
(NOTE 1)
ESR 3056 FOR MASONRY
ESR 3027 FOR CONCRETE
(OR EQUAL)

WALL

NOTES:

1. BASE MATERIAL MAY BE SOLID
GROUT CONCRETE MASONRY
UNITS OR CONCRETE, AS
SHOWN ON THE DRAWINGS.
MOUNT PER FIXTURE
MANUFACTURER INSTRUCTIONS.
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PEAK POWER SWITCHBOARD

480V, 3000A, 3Ø, 3W, 100KA AIC SYM

1600AF
1600AT

GND BUS

#500 KCMIL

1600AF
1200AT

1600AF
1400AT

TO MCC-30
(SEE DWG GE005)

TO (E)
SWITCHBOARD

"MSB"

TO (E) MCC-PS

1600AF
1600AT

TO (E) MCC-1

3000AF
3000AT

3000AF
3000AT

FROM (E)
GENERATOR

FROM (E) PG&E
21KV POWER POLE

NO NC

E480
1

SCALE: NTS
PHOTO

PEAK POWER SWITCHBOARD

E480
2

SCALE: NTS
PHOTO

PEAK POWER SWITCHBOARD SECTION 4

E480
3

SCALE: NTS
PHOTO

SPARE BREAKER TO BE REPLACED
(MCC-30 BREAKER)

REPLACE EXISTING
FEEDER BKR.-3
WITH NEW MCC-30
FEEDER CIRCUIT
BREAKER.

SCALE: NTS

PEAK POWER SWITCHBOARD SINGLE LINE DIAGRAM
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1400AT
2000AF

DMM

200AT
200AF

RVSS

125

BLOWER #1

200AT
200AF

RVSS

125

BLOWER #2

50AT
50AF

50AT
50AF

VALVE
DISTRIBUTION

PANEL #2

70AT
100AF

SPARE

45KVA
3Ø, 4W
480-208/120

2000A, 480V, 3Ø, 3W, 65KAIC

MCC-30

FROM PEAK POWER
SWITCHBOARD

(SEE DWG GE004)

SPARE

SCALE: NTS

MCC-30 SINGLE LINE DIAGRAM

SCALE: 3/4"=1'-0"

MCC-30 ELEVATION

20" 20" 20" 20" 20" 20"

10'-0"

90
"

21"

A1

B2

C1 D1

E1

F1

B3

B4

B5

B1

C2

C3 D2

E2

E3

E4

F2

F3

F4

F5

F6

B3220B3210
VALVE

DISTRIBUTION
PANEL #1
DP1 DP2

XFMR

LP

NAMEPLATE SCHEDULE: MCC-30

NO. LINE 1 - EQUIPMENT ID LINE 2 - EQUIPMENT DESCRIPTIONS CHAR. SIZE
A1 MAIN BREAKER 1/4"
B1 CUSTOMER METERING 1/4"
B2 SPARE 1/4"
B3 SPARE 1/4"
B4 B3210 BLOWER #1 1/4"
B5 DP1 VALVE DISTRIBUTION PANEL #1 1/4"
C1 B3220 BLOWER #2 1/4"
C2 SPARE 1/4"
C3 DP2 VALVE DISTRIBUTION PANEL #2 1/4"
D1 SPARE 1/4"
D2 SPARE 1/4"
E1 SPARE 1/4"
E2 SPARE 1/4"
E3 SPARE 1/4"
E4 XFMR XFMR 1/4"
F1 SPARE 1/4"
F2 SPARE 1/4"
F3 SPARE 1/4"
F4 SPARE 1/4"
F5 SPARE 1/4"
F6 SPARE 1/4"
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MCC B

400A, 480V, 3Ø, 3W, 42KAIC

15A 15A

1/2

SODIUM
HYPOCHLORITE

METERING
PUMP
NO. 1

1/2

SODIUM
HYPOCHLORITE

METERING
PUMP
NO. 2

(TO EXISTING
LOADS)

(TO EXISTING
LOADS)

15A

1/2

SODIUM
HYPOCHLORITE

METERING
PUMP
NO. 3

15A

1/2

SODIUM
HYPOCHLORITE

METERING
PUMP
NO. 4

VFD VFD VFD VFD

SCALE: NTS

PARTIAL MCC-B SINGLE LINE DIAGRAM
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