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G-3

GENERAL NOTES

1. THESE PLANS ARE SOLELY TO ASSIST THE CONTRACTOR IN ASSESSING THE NATURE AND EXTENT OF THE
EXISTING CONDITIONS WHICH MAY BE ENCOUNTERED DURING THE COURSE OF THE WORK.  CONTRACTORS ARE
DIRECTED TO CONDUCT WHATEVER INVESTIGATION THEY DEEM NECESSARY, PRIOR TO BIDDING, TO DETERMINE
THE ACTUAL CONDITIONS THAT WILL BE ENCOUNTERED.

2. LOCATIONS, ELEVATIONS AND DIMENSIONS OF EXISTING UTILITIES, STRUCTURES, AND OTHER FEATURES ARE
SHOWN BASED ON THE BEST INFORMATION AVAILABLE AT THE TIME OF PREPARATION OF THESE PLANS BUT DO
NOT PURPORT TO BE ABSOLUTELY CORRECT.  THE CONTRACTOR SHALL VERIFY, PRIOR TO CONSTRUCTION, THE
LOCATIONS, ELEVATIONS, AND DIMENSIONS OF ALL EXISTING UTILITIES, STRUCTURES, AND OTHER FEATURES
(WHETHER OR NOT SHOWN ON THE PLANS) AFFECTING HIS WORK.

3. CONTRACTOR SHALL REVIEW AND VERIFY ALL DIMENSIONS ON THE PLANS AND REVIEW ALL FIELD CONDITIONS
THAT MAY AFFECT CONSTRUCTION. SHOULD DISCREPANCIES OCCUR, THE CONTRACTOR SHALL NOTIFY THE
ENGINEER TO OBTAIN WRITTEN CLARIFICATION BEFORE COMMENCING WITH CONSTRUCTION.

4. CONTRACTOR SHALL PROTECT ALL EXISTING STRUCTURES, STORM DRAINS, SEWERS, UTILITIES, AND OTHER
FACILITIES IN THE CONSTRUCTION AREA.  THE CONTRACTOR SHALL REPAIR ANY DAMAGES DUE TO
CONSTRUCTION ACTIVITIES AT NO ADDITIONAL COST TO THE OWNER.

5. WHERE IT IS NECESSARY TO DEFLECT PIPE EITHER HORIZONTALLY OR VERTICALLY, PIPE JOINT DEFLECTION
SHALL NOT EXCEED 75% OF THE MANUFACTURERS' MAXIMUM RECOMMENDED DEFLECTION.

6. CONTRACTOR SHALL SUBMIT, FOR APPROVAL, A MAINTENANCE OF OPERATIONS PLAN (MOPO) WITH THE INTENT
OF MAINTAINING FLOWS AT THIS BOOSTER PUMP STATION.

7. CONTRACTOR SHALL PROVIDE CERTIFIED RECORD DRAWINGS AS OUTLINED IN THE SPECIFICATIONS.  RED-LINE
DRAWINGS SHALL BE CURRENT WITH EACH PAY APPLICATION SUBMITTED AND WILL BE CHECKED AS PART OF
THE PAY APPLICATION REVIEW PROCESS. PAYMENT WILL NOT BE MADE TO CONTRACTOR WITHOUT APPROVED
RED-LINE DRAWINGS.

8. FIELD CONDITIONS MAY NECESSITATE ALIGNMENT AND GRADE DEVIATION OF THE PROPOSED PIPELINES TO
AVOID CONFLICTS. NO ADDITIONAL PAYMENT SHALL BE MADE WITHOUT PRIOR APPROVAL OF THE OWNER AND
THE OWNER'S ENGINEER.

9. CONTRACTOR SHALL SUBMIT, FOR APPROVAL, A CONSTRUCTION PHASING/SEQUENCING PLAN AT LEAST TWO (2)
WEEKS PRIOR TO CONSTRUCTION. THE PLAN SHALL COORDINATE WITH MOPO PLAN.

10. ALL PROPOSED WORK SHALL BE COORDINATED WITH THE MANATEE COUNTY UTILITIES DEPARTMENT AT LEAST
TWO WEEKS IN ADVANCE OF PROPOSED CONSTRUCTION.

11. CONTRACTOR SHALL FURNISH SHOP DRAWINGS TO THE ENGINEER FOR APPROVAL OF ALL PIPE CONNECTIONS,
TRANSITIONS, AND SPECIALS PRIOR TO FABRICATION OR DELIVERY TO THE JOB SITE.

12. CONNECTIONS TO EXISTING FACILITIES SHALL BE ACCOMPLISHED IN A NEAT WORKMANLIKE MANNER. WHEN
FIELD CONDITIONS INDICATE ANY VARIANCE FROM DETAILED METHODS, THE CONTRACTOR SHALL PROVIDE
COMPREHENSIVE AND DETAILED DRAWINGS FOR OWNER REVIEW AND  APPROVAL PRIOR TO MAKING THE
CONNECTIONS.

13. UNLESS OTHERWISE INDICATED OR APPROVED, ALL BELOW GROUND DUCTILE IRON PIPE SHALL HAVE PUSH-ON
OR MECHANICAL JOINTS, AND ALL ABOVE GROUND DUCTILE IRON PIPE SHALL HAVE FLANGED JOINTS. ALL
BELOW GRADE PIPING SHALL BE RESTRAINED.

14. ALL PIPELINES SHALL HAVE A MINIMUM COVER OF 36" BELOW EXISTING GRADE UNLESS OTHERWISE NOTED OR
DIRECTED.

15. WATER SHALL NOT BE PERMITTED IN EXCAVATIONS AND TRENCHES DURING CONSTRUCTION.  DEWATERING IS
REQUIRED TO A MINIMUM OF 18" BELOW BOTTOM OF EXCAVATION.

16. ALL EXPOSED PIPING SHALL BE PAINTED WITH DESIGNATED COLORS ASSOCIATED WITH THEIR USAGE AS
PROVIDED IN THE SPECIFICATIONS.

17. ALL NEW PIPELINES SHALL BE FLUSHED, PRESSURE TESTED, AND APPROVED PRIOR TO TIE-INS TO EXISTING
FACILITIES.  THE CONTRACTOR WILL BE ALLOWED TO USE TEMPORARY PLUGS FOR PRESSURE TESTING.

18. ALL CONCRETE THRUST BLOCKS INSTALLED FOR TESTING PURPOSES AND NOT REQUIRED FOR THE SYSTEM
SHALL BE REMOVED AND DISPOSED OF BY THE CONTRACTOR PRIOR TO FINAL ACCEPTANCE.

19. CONTRACTOR SHALL PROVIDE PROTECTIVE MATTING, FUEL CONTAINMENT AND ALL OTHER MATERIALS,
EQUIPMENT AND LABOR TO PROTECT THE STAGING AREA DURING CONSTRUCTION.

20. CONTRACTOR SHALL, PRIOR TO BEGINNING CONSTRUCTION, SUBMIT A "FUELING SPILL PREVENTION PLAN" THAT
SHALL CLEARLY INDICATE HOW FUEL SPILLS WILL BE PREVENTED WHEN FUELING BOTH WITHIN AND OUTSIDE OF
THE STAGING AREA.

21. CONTRACTOR SHALL SUBMIT A DEWATERING PLAN FOR APPROVAL PRIOR TO BEGINNING     CONSTRUCTION.
DEWATERING SHALL BE CONDUCTED IN ACCORDANCE WITH THE BMPS IDENTIFIED IN CHAPTER 4, 4.40
"DEWATERING" OF "THE FLORIDA STORMWATER EROSION AND SEDIMENTATION CONTROL INSPECTOR'S
MANUAL".

22. CONTRACTOR SHALL EMPLOY A PROFESSIONAL SURVEYOR, LICENSED IN THE STATE OF FLORIDA TO PERFORM
CONSTRUCTION STAKING IN ACCORDANCE WITH RULE 61G17-6.004 (3) OF THE FLORIDA ADMINISTRATIVE CODE.

23. AT LEAST 48 HOURS PRIOR TO ANY EXCAVATION, THE CONTRACTOR SHALL CONTACT SUNSHINE STATE ONE
CALL OF FLORIDA AT 1-800-432-4770 OR THE NATIONAL 811 ONE CALL NUMBER WHEN APPLICABLE FOR UTILITY
LOCATIONS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WITH ALL UTILITIES FOR THE
POSSIBLE RELOCATION OR THE TEMPORARY MOVEMENT OF ANY EXISTING UTILITIES WITHIN THE RIGHTS-OF-WAY.

24. CONTRACTOR SHALL BE RESPONSIBLE FOR COMPLIANCE WITH THE FLORIDA TRENCH SAFETY ACT, 90-96, LAWS
OF FLORIDA EFFECTIVE OCTOBER 1, 1990 AND THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION
EXCAVATION SAFETY STANDARDS, 29 CFR 1926.650, SUBPART P, AS AMENDED. THE CONTRACTOR SHALL
INCLUDE IN THE TOTAL BID PRICE ALL COSTS FOR COMPLIANCE WITH THESE REGULATIONS.

25. CONTRACTOR SHALL USE ALL NECESSARY SAFETY PRECAUTIONS TO AVOID CONTACT WITH OVERHEAD AND
UNDERGROUND UTILITIES, POWER LINES, ETC.

26. ALL CONSTRUCTION ACTIVITIES SHALL BE LIMITED TO WITHIN THE MANATEE COUNTY RIGHT-OF-WAY AND/OR
EASEMENTS SHOWN ON THE DRAWINGS.THE PROJECT IS LOCATED AT 1525 99th ST NW, BRADENTON, FLORIDA
34209

27. CONTRACTOR SHALL USE APPROPRIATE TECHNIQUES, AS APPROVED, RECOMMENDED OR OFFERED BY FLORIDA
POWER AND LIGHT TO PREVENT UNDERMINING OF POWER POLES DURING CONSTRUCTION. IF HOLDING OF
POWER POLES IS RECOMMENDED OR REQUIRED BY THE UTILITY, THE CONTRACTOR SHALL COORDINATE THIS
ACTIVITY WITH THE UTILITY AND BEAR ALL RELATED COSTS.

28. CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WITH ALL UTILITY COMPANIES FOR THE RELOCATION
AND ADJUSTMENT OF ALL UTILITIES, INCLUDING, ANY EXISTING POWER POLES AND/OR UTILITY CONDUITS WITHIN
RIGHT-OF-WAY.

29. JOINT RESTRAINT SHALL BE INSTALLED AS NECESSARY TO PREVENT MOVEMENT OF EXISTING UNRESTRAINED
PRESSURE PIPE AT ALL TIE-IN LOCATIONS WHETHER SPECIFICALLY IDENTIFIED ON THE PLANS OR NOT.

30. ALL WORK, EQUIPMENT AND MATERIALS SHALL MEET OR EXCEED CURRENT MANATEE COUNTY STANDARDS,
UNLESS OTHERWISE STATED IN CONTRACT DOCUMENTS.

31. PIPE LENGTHS SHOWN ON PLAN VIEW DRAWINGS ARE IN LINEAR FEET AND DO NOT TAKE INTO ACCOUNT
VERTICAL ELEVATION CHANGES, DEFLECTIONS, BENDS, ETC.

RESTORATION AND MISCELLANEOUS NOTES

1. CONTRACTOR SHALL PROVIDE AN ASPHALT PATCH FOR TRENCH AREAS CONSTRUCTED IN EXISTING ROADWAYS.
ADJUST ALL CASTINGS TO MATCH NEW PAVEMENT SURFACE.

2. CONTRACTOR SHALL REPLACE ALL EXISTING PAVING, STABILIZED EARTH, CURBS, SIDEWALKS, FENCES,
LANDSCAPING AND OTHER IMPROVEMENTS WITH THE SAME OR BETTER TYPE OF MATERIAL THAT WAS REMOVED
DURING CONSTRUCTION OR AS DIRECTED BY THE ENGINEER.

3. ALL RESTORATION WORK PERFORMED THROUGHOUT THE PROJECT SHALL CONFORM TO EXISTING LINES AND
GRADES UNLESS OTHERWISE NOTED.

4. ALL EXISTING FENCES DISTURBED DURING CONSTRUCTION SHALL BE REPLACED AND REINSTALLED BY THE
CONTRACTOR AT NO ADDITIONAL COST TO THE OWNER UNLESS SHOWN TO BE REMOVED ON CONSTRUCTION
PLANS.

5. CONTRACTOR SHALL RESTORE ALL IRRIGATION SYSTEM COMPONENTS TO PRE-CONSTRUCTION CONDITIONS..

6. CONTRACTOR SHALL RESTORE GRADE TO PRECONSTRUCTION ELEVATIONS UNLESS OTHERWISE NOTED.

SIDEWALK NOTES

1. ALL SIDEWALKS SHALL BE CONSTRUCTED WITH 4 INCH THICK 3000 PSI CLASS I CONCRETE REINFORCED WITH 6X6
NO. 10 MESH.

2. SIDEWALKS SHALL BE CONSTRUCTED TO THE SPECIFICATIONS OF THE MANATEE COUNTY DEVELOPMENT
STANDARDS AND A MINIMUM OF FIVE (5) FEET WIDE.

3. THE CONCRETE SHALL BE GIVEN A BROOM FINISH. THE SURFACE VARIATIONS SHALL NOT BE MORE THAN 1/2 INCH
UNDER A TEN-FOOT STRAIGHTEDGE, NOR MORE THAN 1/8 INCH ON A FIVE-FOOT TRAVERSE SECTION.  THE EDGE
OF THE SIDEWALK SHALL BE CAREFULLY FINISHED WITH AN EDGING TOOL HAVING A RADIUS OF 1/2 INCH.

4. EXPANSION JOINT:  EXPANSION JOINTS BETWEEN THE SIDEWALK AND DRIVEWAYS OR AT FIXED OBJECTS AND
SIDEWALK INTERSECTIONS SHALL BE 1/2 INCH JOINTS.

5. CONTRACTION JOINTS: FIXED OPEN-TYPE CONTRACTION JOINTS SHALL BE FORMED BY STAKING A METAL
BULKHEAD IN PLACE AND DEPOSITING THE CONCRETE ON BOTH SIDES.  AFTER THE CONCRETE HAS SET
SUFFICIENTLY TO PRESERVE THE WIDTH AND SHAPE OF THE JOINT, THE BULKHEAD SHALL BE REMOVED.  AFTER
THE SIDEWALK HAS BEEN FINISHED OVER THE JOINT, THE SLOT SHALL BE EDGED WITH A TOOL HAVING A 1/2 INCH
RADIUS.  SAWED JOINTS: A SLOT APPROXIMATELY 3/16 INCH WIDE AND NOT LESS THAN 1-1/2 INCHES DEEP SHALL
BE CUT WITH A CONCRETE SAW AFTER THE CONCRETE HAS SET.

UTILITY NOTES

1. CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WITH THE FOLLOWING JURISDICTIONAL BODIES AND
UTILITY COMPANIES:

SUNSHINE STATE ONE CALL OF
FLORIDA
1-(800) 432-4770

2. ALL UTILITY CONSTRUCTION SHALL BE IN CONFORMANCE WITH THE LATEST VERSION OF THE MANATEE COUNTY
UTILITY STANDARDS.

3. ALL BELOW GROUND DUCTILE IRON PIPE SHALL BE ENCASED IN A POLYETHYLENE WRAP IN ACCORDANCE WITH
AWWA STANDARDS.

4. ALL VALVE BOX COVERS SHALL BE PAINTED TO INDICATE THEIR TYPE OF SERVICE.

5. ALL TEST POINT TAPPING SHALL BE CUT LOOSE FROM THE CORPORATION STOP AND COMPLETELY REMOVED AND
DISPOSED OF BY THE CONTRACTOR PRIOR TO FINAL ACCEPTANCE.  THE CORPORATION STOP SHALL BE CAPPED
AND REMAIN IN PLACE.

GENERAL NOTES CONT.

SOIL EROSION & SEDIMENTATION CONTROL NOTES
1. ALL SOIL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE IN PLACE PRIOR TO THE START OF ANY

CONSTRUCTION, DEMOLITION, DEWATERING, OR MOBILIZATION ACTIVITIES, MAINTAINED THROUGHOUT CONSTRUCTION AND
SHALL REMAIN IN PLACE UNTIL WORK IS COMPLETE.

2. CONTRACTOR SHALL FOLLOW BEST MANAGEMENT PRACTICES THROUGHOUT DEMOLITION AND CONSTRUCTION.

3. HAY BALES AND/OR SILT SCREENS SHALL BE INSTALLED ADJACENT TO THE WORK AREAS TO PREVENT SEDIMENT
TRANSPORT PRIOR TO THE COMMENCEMENT OF WORK.

4. INLET PROTECTION SHALL BE PLACED AT ALL INLETS IN OR ADJACENT TO THE PROJECT AREA.

5. AS SOON AS PRACTICAL, ALL DRESSED SLOPES AND DISTURBED AREAS SHALL BE SODDED OR SEEDED AND MULCHED TO
PREVENT EROSION.

6. NO EXCAVATION SHALL EXTEND BELOW THE DEPTHS/ELEVATIONS SHOWN ON THE DRAWINGS OR IN THE SPECIFICATIONS
WITHOUT PRIOR APPROVAL.

7. CONTRACTOR SHALL PREPARE AND SUBMIT A STORM WATER POLLUTION PREVENTION PLAN (SWPPP) FOR REVIEW AND
APPROVAL PRIOR TO COMMENCEMENT OF ANY CONSTRUCTION ACTIVITIES AND PROVIDE APPROVED FDEP NOI TO COUNTY.

8. CONTRACTOR SHALL PREPARE AND SUBMIT A DISPOSAL PLAN FOR EXCAVATION MATERIAL INCLUDING THE LOCATION OF
DISPOSAL SITE(S) AND DISPOSAL PLANS SHOWING APPLICABLE BEST MANAGEMENT PRACTICES FOR REVIEW AND
APPROVAL PRIOR TO ANY EARTHWORK ACTIVITIES.

9. CONTRACTOR SHALL MAINTAIN A CLEAR PATH FOR ALL SURFACE WATER DRAINAGE STRUCTURES AND DITCHES DURING
ALL PHASES OF CONSTRUCTION.THE CONTRACTOR SHALL BE REQUIRED TO INSTALL ALL EROSION, SEDIMENT AND
TURBIDITY CONTROL MEASURES PRIOR TO CONSTRUCTION OF ANY COMPONENTS ASSOCIATED WITH THE PROJECT.
SEDIMENT CONTROL INCLUDES SILT DAMS, TRAPS, EROSION PROTECTION, AND ANY OTHER APPURTENANCES NEEDED BUT
NOT NECESSARILY SHOWN ON THESE DRAWINGS.

CHARTER COMMUNICATIONS
USIC DISPATCH OFFICE
(800) 778-9140

FRONTIER COMMUNICATIONS
USIC DISPATCH CENTER
(800) 778-9140

FLORIDA POWER & LIGHT - MANATEE
USIC DISPATCH CENTER
(800) 778 -9140

MCI/VERIZON
FIELD CONTACT
(800) 624-9675

MANATEE COUNTY UTILITIES
ANTHONY WILLIAMS
(941) 792-8811

32. ALL CONSTRUCTION ACTIVITIES SHALL BE COORDINATED WITH MANATEE COUNTY UTILITIES. THE
PROJECT MANAGER IS JIM RENNEBERG (941-792-8811; EXT.  5325).

33. UNDER NO CIRCUMSTANCES IS THE NORTHWEST BOOSTER PUMP STATION TO BE SHUT DOWN
CONCURRENTLY WITH THE COUNTY'S ELWOOD BOOSTER PUMP STATION OR CORTEZ BOOSTER
PUMP STATION. AS IMPROVEMENTS TO THESE STATIONS ARE BEING PERFORMED AS PART OF
SEPARATE CONTRACTS, IT IS THE CONTRACTOR'S SOLE RESPONSIBILITY TO COORDINATE AND
COMMUNICATE ANY NECESSARY SHUTDOWNS WITH THE OTHER CONTRACTOR(S), COUNTY, AND
ENGINEER.

34. BASE FLOOD ELEVATION: 9.0' (NAVD88); DESIGN FLOOD ELEVATION: 11.0' (NAVD88).
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DESCRIPTION DATE
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SCALE

HORIZONTAL:

VERTICAL:

STATUS:
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PROJ. MGR. 

DESIGNED

CHECKED

DATE:

MCE PROJ. #

REV.NO. AUGUST 2024

01024-0206NORTHWEST BOOSTER PUMP STATION
UPGRADES

www.mckimcreed.com
CA Lic. No. 29588

Phone: (727) 442-7196, Fax: (727) 461-3827
Clearwater, Florida 33756-3331
1365 Hamlet Avenue

REVISION

DRAWING NUMBER

SURVEYOR'S NOTES

1. THIS IS A TOPOGRAPHIC SURVEY OF A CLIENT SPECIFIC AREA OF THE NORTHWEST BOOSTER PUMP STATION
LOCATED AT 1525 99TH STREET NW, BRADENTON, FLORIDA, MEANT TO DEPICT EXISTING CONDITIONS, WHICH
INCLUDE GROUND TOPOGRAPHY, BUILDING, ABOVE GROUND UTILITIES AND IMPROVEMENTS TO AID IN THE
DESIGN OF IMPROVEMENTS TO THIS AREA.

2. DATE OF FIELD SURVEY: 12/01/2022

3. DATE OF COMPUTATIONS: 12/16/2022

4. DIMENSIONS ARE SHOWN IN U.S. SURVEY FEET AND DECIMALS THEREOF.

5. THE BEARINGS AND COORDINATES SHOWN HEREON ARE BASED ON THE FLORIDA STATE PLANE COORDINATE
SYSTEM. WEST ZONE (902), OF THE 1983 NORTH AMERICAN DATUM, 2011 ADJUSTED (NAD83/2011), AS
ESTABLISHED BY THE FLORIDA DEPARTMENT OF TRANSPORTATION (FDOT) FLORIDA PERMANENT RESIDENCE
NETWORK (FPRN). MULTIPLE OBSERVATIONS WERE TAKEN, WITH A FOUR (4) HOUR DIFFERENCE, UTILIZING
SEPARATE FDOT FPRN BASE STATIONS.

6. ELEVATIONS SHOWN HEREON ARE REFERENCED TO THE 1988 NORTH AMERICAN VERTICAL DATUM (NAVD88)
AND DERIVED FROM NATIONAL GEODETIC SURVEY (NGS) BENCHMARKS:

a) "M 082" (PID AG9187)

b) "26156 A" (PID D6639)

7. THIS IS NOT A BOUNDARY SURVEY, NO PROPERTY LINES WERE SURVEYED OR INVESTIGATED AND AS SUCH,
NONE ARE SHOWN ON THIS SURVEY.

8. THIS SURVEY SHALL BE USED IN ITS DIGITAL FORMAT AND VIEWED AT A 1" = 20' SCALE. THIS SURVEY IS
DIGITALLY SIGNED IN ACCORDANCE WITH SECTION 5J-17.062 OF THE FLORIDA ADMINISTRATIVE CODE AND IS
NOT VALID WITHOUT SAID SIGNATURE.

9. UNDERGROUND IMPROVEMENTS, ENCROACHMENTS, FOUNDATIONS, AND/OR UTILITIES WERE NOT LOCATED AS
PART OF THIS SURVEY UNLESS OTHERWISE SHOWN.

10. NO JURISDICTIONAL WETLANDS WERE DELINEATED NOR LOCATED AS PART OF THIS SURVEY.
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NOTES:
1)  CONTRACTOR SHALL REMOVE AND REPLACE EXIST PRESSURE

SUSTAINING VALVE AND ALL ABOVE GROUND PIPING ADJACENT
TO THE VALVE

2) CONTRACTOR SHALL CUT EXIST BELOW GRADE PIPING
ADJACENT TO THE EXIST MOTORIZED BFV'S AND INSTALL
SLEEVES OR OTHER MEANS OF CONNECTING THE NEW
MOTORIZED BFV'S TO THE EXIST PIPING. EXIST PIPING SHALL BE
RESTRAINED AS NEEDED.

3) CONTRACTOR SHALL REMOVE AND REPLACE THE EXISTING
CONCRETE SUPPORTING THE VALVE AND LOCAL PIPING
ASSEMBLIES.
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"
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"

4'-9 1/4"
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W/ #6@8" E.W.
T/SLAB EL. 4'-6"

7 5/8"

1
S-6

7 
5/

8"

1'-4" 3'-8" M.O.6'-4" M.O. 5'-0"

8" CMU
W/ #5 @ 24" O.C. IN

FILLED CELL TYP.

1
S-8

TYP.

1
S-6

2
S-6 S-6

S-6

S-6

3
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1
S-6

2

3

3

9" 9"5'-7 1/2"

9"
3'

-0
"

9"9"

GEOFOAM FILL

GEOFOAM FILL

1
S-6

6'-10"

8" THK. REINF. CONC.
SLAB-ON-GRADE
W/ #6@8" E.W.
T/SLAB EL. 4'-6"

FRP POST
TYP. OF 8

STAIR STRINGER
CONN.; SEE 4/S-7
TYP.

BASE PLATE;
SEE 9/S-7
TYP. OF 8

8" THK. REINF. CONC.
SLAB-ON-GRADE
W/ #6@8" E.W.
T/SLAB EL. 4'-6"

GEOFOAM
FILL

1
S-8

1
S-5

2
S-5

9"

S-5
3
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R
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-4
 3

/4
"

3'-6"

2'
-8

"
4'

-0
"

1'-9"

7 
5/

8"

FRP GRATING
T/GRATING
EL. = 9'-0"

12" THK. REINF. CONC.
SLAB ON GEOFORM
W/ #5@12" E.W. - T&B
T/SLAB EL. = 8'-0"

12" THK. REINF. CONC.
SLAB ON GEOFORM

W/ #5@12" E.W. - T&B
T/SLAB EL. = 8'-0"

28'-0"

10'-7 5/8" 8'-4 3/4" 8'-11 5/8"

7 5/8"

9" 9"5'-7 1/2" 9"9" 6'-10"

6
S-6
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" M
.O

.
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-0
"
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"
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.O
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L2 L1

L3 L2
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M

EM
BE

R
S 

TY
P.

EQ. EQ.

T/CMU WALL
EL. = 9'-2"

1
S-5

2
S-5

T/CMU WALL
EL. = 9'-2"

FRP GRATING
T/GRATING
EL. = 9'-0"

PER COVER
REQM'TS.

4'-9 1/4"

6

6

S-5
3

9"

TYP.

SEE DETAIL 5/S-6
T/CONC. PAD
EL. = 10'-0"

SEE DETAIL 5/S-6
T/CONC. PAD

EL. = 10'-0"

SEE DETAIL
5/S-6
T/CONC. PAD
EL. = 10'-0"

S-6

S-6

2'-6"X2'-6" GRATING
COVER, HINGES AT
LEFT

AS REQ'D.

PE
R

 C
O

VE
R

R
EQ

M
'T

S.
AS

R
EQ

'D
.

T/CMU WALL
EL. = 9'-2"

FRP POST
TYP. OF 8

2'-0"6'-0" M.O.

L2

R2'-11"

R2'-11"

FR
P 

ST
AI

R
ST

R
IN

G
ER

FRP STAIRS

FRP SUPPORT
MEMBERS TYP.

FR
P 

ST
AI

R
ST

R
IN

G
ER

FR
P 

ST
AI

R
ST
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IN
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ER

FRP STAIRS

FRP PLATFORM
AND STAIR
BY OTHERS TYP.

R1'-7
"

R1'-7"

DESCRIPTION DATE

REVISIONS

SCALE

HORIZONTAL:

VERTICAL:

STATUS:

DRAWN

PROJ. MGR. 

DESIGNED

CHECKED

DATE:

MCE PROJ. #

REV.NO. AUGUST 2024

01024-0206NORTHWEST BOOSTER PUMP STATION
UPGRADES

www.mckimcreed.com
CA Lic. No. 29588

Phone: (727) 442-7196, Fax: (727) 461-3827
Clearwater, Florida 33756-3331
1365 Hamlet Avenue

REVISION

DRAWING NUMBER

---------

STRUCTURAL

STRUCTURAL BUILDING PLAN

JMS

AGW

AEA

PJL 1/2" = 1'-0"

1/2" = 1'-0"

 

ISSUED FOR BID
 

S-3

1 - FOUNDATION PLAN

NOTES:
1. SEE DWG S-1 FOR GENERAL NOTES.
2. SEE DWG S-5, 6, 7, & 8 FOR SECTIONS AND DETAILS.
3. SEE MECHANICAL DWGS FOR TANK AND EQUIPMENT LOCATIONS.
4. GROUT ALL CMU CELLS BELOW ELEVATION 9'-6".
5. REFERENCE SPECIFICATION 06600 FOR FRP PRODUCT

REQUIREMENT.

N
O

R
T

H

2 - FIRST FLOOR FRAMING PLAN

N
O

R
T

H
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15
'-4

"

REF. NOTE 1 THIS SHEET
AND NOTE 11.9 SHEET S-1

(1) META W/ TSS
& (1) HETA TYP.

19'-0 3/8"

1
S-5

1
S-5

2
S-5

2
S-5

2'-0"

5'-8"

PRE-ENGR'D. STANDARD ROOF TRUSSES @ 2'-0" C/C MAX.
TYP. U.N.O.

19
'-4

"

2'
-0

"
2'

-0
"

32'-0"

2'-0"

5'-8"

(1) HGT-2 & (1) META W/ TSS. EMBED.
HGT-2 ANCHOR 12" MIN. IN CMU
(TYP. @ GIRDER TRUSS AND HIP TRUSS)

RIDGE LINE

HIP TRUSS

HIP TRUSS

HIP TRUSS

HIP TRUSS

TR
U

N
C

AT
ED

 G
IR

D
ER

 T
R

U
SS

TRUSS TO TRUSS
CONNECTIONS BY TRUSS
MANUFACTURER (TYP.)

2
S-8

3
S-8

2
S-8

3
S-8

3
S-8

3
S-8

TR
U

N
C

AT
ED
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C
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U
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R
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R
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" C
/C

 M
AX

.
C

R
EE

PE
R

 T
R

U
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@
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'-0

" C
/C

 M
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.

CREEPER TRUSSES
@ 2'-0" C/C MAX.

8'-11 5/8"

1

1

113

3'
-0

"
3'

-0
"

TY
P

TY
P

3

33

3

1 = +33,-62 PSF (50 SF)

= +33,-71 PSF (10 SF)

3

2

2

3

3

3 = +33,-91 PSF (10 SF)

2

3'-0"
3'-0"

3'-0"

3'
-0

"

ROOF UPLIFT PRESSURES
ARE ULTIMATE PRESSURES

PLYWOOD EDGE
NAILING: 10d NAILS AT
6" C/C

NAILING IN THE "FIELD" OF
THE PLYWOOD: 10d NAILS
AT 6" C/C

DIAPHRAGM 
BOUNDARY

4'X 8' PLYWOOD
PANEL

TRUSSES

DIAPHRAGM BOUNDARY
NAILING: 10d NAILS AT 4"
C/C

2x4 BLOCKING CUT AND FITTED BETWEEN
ROOF TRUSSES AT PANEL EDGE

NAILING ALONG CONT.
PANEL JOINT 10d NAILS
AT 6" C/C

CONTINUOUS PANEL
JOINT

NOTES:
1. PROVIDE PLYWOOD WITH MINIMUM NOMINAL PANEL THICKENESS OF 19/32".
2. NAILS TO HAVE MINIMUM NOMINAL PENETRATION IN FRAMING OF 1 1/2".
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2 - WIND UPLIFT PLAN

3 - PLYWOOD NAILING PATTERN
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1 - SECTION

NOTES:
1. COMPACTED STONE FILL SHALL BE 2B STONE.  STONE FILL SHALL BE USED

TO BRING NEW SLAB ON GRADE TO REQUIRED ELEVATIONS.
A.STONE FILL TO BE 2B STONE COMPACTED IN 6" LOOSE LIFTS.
B.COMPACT FILL WITH WALK BEHIND VIBRATORY EQUIPMENT IN 
   ALTERNATING PASSES UNTIL MATERIAL IS UNYIELDING.

2. FOAM FILL SHALL BE USED FOR INTERIOR FILL UNDER EQUIPMENT AND TANK
SUPPORT SLABS TO BRING FINISH CONCRETE TO REQUIRED ELEVATIONS.

A. GEOFOAM 6" OR THICKER SHALL BE TYPE IX MATERIAL WITH A MINIMUM
DENSITY OF 1.8 PCF AND MINIMUM 25 PSI COMPRESSIVE 10%
DEFORMATION.

B. MATERIAL IS TO HAVE AN  ASTM C 578-85 ( PER (6" THICKNESS ) FLAME
SPREAD OF 25 OR LESS WITH SMOKE DEVELOPED 450 OR LESS.

C. RIGID FOAM FILL OR GEOFOAM LESS THAN 5" IN THICKNESS SHALL BE
LAYERS OF XPS-60 FOAM BOARDS WITH A MINIMUM WIDTH OF 24".  USE
MULTIPLE BOARDS AS REQUIRED.

D. FOAM FILL SHALL BE LAID IN MULTIPLE LAYERS IN RANDOM PATTERN
TO PREVENT CONTINUOUS SEAMS.  SECURE FILL WITH CONSTRUCTION
ADHESIVE TO PREVENT MOVEMENT DURING CONCRETE FINISH.

3. GROUT ALL CMU WALL CELLS BELOW ELEVATION 9'-6".

2 - SECTION

3 - SECTION
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•

•

••

≥ ≥ ≥ ≥

•

••

NOTES:

1. USE THIS DETAIL FOR PENETRATIONS 8" OR
FOR SMALLER OPENINGS BEND BARS IN FIELD
PER ACI 318-19 / 350-20.

2. PLACE EXTRA BARS OF THE SAME SIZE AS THE
INTERRUPTED BARS AT EACH SIDE OF
OPENINGS. QUANTITY OF EXTRA BARS AT EACH
SIDE SHALL EQUAL HALF THE QUANTITY OF
INTERRUPTED BARS, EXCEPT WHERE NOTED
OTHERWISE. PROVIDE ONE DIAGONAL BAR
EACH SIDE OF OPENING, SIZE TO BE EQUAL TO
MAIN REINFORCING. LARGER Ø BAR CONTROLS
IF HORIZONTAL & VERTICAL BARS DIFFER
(TYPICAL, EACH FACE).

3. Ø SYMBOL = BAR DIAMETERS
4. WHERE BAR IN INTERRUPTED BY A CONTROL

JOINT OR CONCRETE EDGE, BEND BAR
PARALLEL TO THE JOINT EDGE AND PROVIDE
EITHER STANDARD 90 DEGREE, STANDARD 180
DEGREE, OR CLASS B BAR LEG LENGTHS FOR
BARS IN TENSION, UNLESS NOTED OTHERWISE.

5. SPACE THE ADDITIONAL BARS AT 12 THE
REQUIRED BAR SPACING.

REF. NOTE 4 (TYP.)

44 Ø  (TYP.)

REF. NOTE 5
(TYP)

2" CLR.
(TYP.)

℄
OPNG.

2" 
CLR

.
(TYP.)

℄

44
 Ø

 (T
YP.)

TANK/EQUIP. ASSEMBLY (ANCHOR TO
PAD PER MFG.'S REQ'S)

(#4 BARS SPA. @ 10" O.C. EA. WAY
MID-DEPTH)

ANCHOR DWL.'S TO S.O.G. w/RED HEAD
C6 EPOXY ADHESIVE SYSTEM [EMBED
4" (MIN.)]

CONT. 3/4" CHAMFER @
E.O. PAD (TYP.)

#4 DWL.'S w/STD. 90° HOOK
SPA @ 1' - 6" O.C. EA. WAY

℄  SUPPT. PAD & TANK/EQUIP

2"
(TYP.)

1'-6"
(TYP.)

3"
(TYP.)

TANK/EQUIP ASSEMBLY +1' - 0"

T.O. CONC. EQUIP. PAD

(REF. PLAN)

T.O. CONC. SLAB OR MAT

(REF. PLAN)

STRUCTURAL

STRUCTURAL DETAILS

MMP

AGW

AEA

PJL N/A

N/A
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4 - DETAIL - TYP. BAR REINF. REQ'S @ SLAB & WALL OPNG.'S

8 - DETAIL - SCHEDULE - REINF. BAR SPLICE REQUIREMENTS

1 - SECTION 2 - SECTION
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1.
2.

GAP FOR TOE PLATE ABOVE THE WALKING SURFACE U.N.O..
REFERENCE DWG S-1 FOR ADDITIONAL GENERAL NOTES, MATERIAL SPECIFICATIONS
& REQUIREMENTS, DESIGN LOADS, INFO, DESIGN CRITERIA AND LEGEND.

GENERAL NOTES:

3'
-6

"

1'
-9

"
1'

-9
"

CONC. WALL / SLAB

ATTACHMENT TO VERT. CONC. WALL
(AS INDICATED ON DWG.'s)

ATTACHMENT TO HORZ. CONC.
(AS INDICATED ON DWG.'s)

SIDE-MOUNTED POST BASE BY DURAGRATE OR
EQUIVALENT. ANCHOR WITH SS POST-

INSTALLED ADHESIVE ANCHOR WITH
MINIMUM EMBEDMENT AND EDGE DISTANCE

PER MANUFACTURER'S RECOMMENDATIONS.
COAT BACK OF POST WITH BITUMASTIC.

1'
-9

"
1'

-9
"

3'
-6

"

4"

1/
4"

[R
EF

. N
O

TE
 1

]

POST BASE BY DURAGRATE OR EQUIVALENT.
ANCHOR WITH SS POST-INSTALLED
ADHESIVE ANCHOR WITH MINIMUM
EMBEDMENT AND EDGE DISTANCE PER
MANUFACTURER'S RECOMMENDATIONS.
COAT BACK OF POST WITH BITUMASTIC.

�4' - 0"
(POSTS EQ. SPA. PER RUN U.N.O.)

PR
O

VI
D

E 
M

IN
. E

D
G

E 
D

IS
TA

N
C

E

℄ POST-
   INSTALLED
   ANCHOR

PE
R

 M
FG

 R
EC

O
M

M
EN

D
AT

IO
N

S

(G
AP

)

11/2" FRP
POST (TYP.)

FRP TOE
PLATE

FRP TOE PLATE

11/2" FRP
RAILS (TYP.)

11/2" FRP
POST (TYP.)

11/2" FRP
RAILS (TYP.)

1. REFERENCE DWG S-1 FOR ADDITIONAL GENERAL NOTES, MATERIAL SPECIFICATIONS
& REQUIREMENTS, DESIGN LOADS, INFO, DESIGN CRITERIA AND LEGEND.

GENERAL NOTES:

[A
BO

VE
 W

AL
KI

N
G

 S
U

R
FA

C
E]

4"

(G
AP) 1/

4"

HANDRAIL @ T.O. STAIRS
SHALL BE CONTINUOUS

1' - 0"

(MIN.)
WIDTH

(H'RAIL EXTENSION)

SLOPE
ONE

TREAD

STRINGER TOP FLG.

S-7
3

11/2" FRP
RAILS (TYP.)

11/2" FRP
POST (TYP.)

1. REFERENCE DWG S-1 FOR ADDITIONAL GENERAL NOTES, MATERIAL SPECIFICATIONS
& REQUIREMENTS, DESIGN LOADS, INFO, DESIGN CRITERIA AND LEGEND.

GENERAL NOTES:

TOP FLG. OF
STRINGER

S.S. FASTENERS

℄ POST

POST BASE
BY DURAGRATE
OR EQUIVALENT

11/2" FRP
POST (TYP.)

1. REFERENCE DWG S-1 FOR ADDITIONAL GENERAL NOTES, MATERIAL SPECIFICATIONS  &
REQUIREMENTS, DESIGN LOADS, INFO, DESIGN CRITERIA AND LEGEND.

GENERAL NOTES:

(REF. PLANS)
11"

(TYP.)
1"

1"
(T

YP
.)

FRP STAIR STRINGER
(REF. PLAN)

(R
EF

. P
LA

N
S)

VA
R

IE
S

FRP "NON-SLIP"
TREAD ASSEMBLY
(TYP.)

CONN. TO CONC.
w/(2) 5/8"⌀ S.S. THR'D RODS &

ANCHOR TO CONC.
w/ RED HEAD C6 ADHESIVE

(EMBED 5 5/8" (MIN.))

SLAB-ON-GRADE
SEE PLAN

3"
TREAD

11"

1" TYP.

R
IS

ER
7"

 M
AX

.

TYP. NOSING
1" MIN., 1-1/2" MAX.

FRP CONNECTION

3/4" NON-SHRINK
GROUNT

STRINGER CHANNEL

FRP STAIR
TREADS PER
SPECS.

TREAD
11" TYP.

1"

FRP CONNECTION
PLATFORM FRAMING,
REFER TO PLAN

5/8"⌀ 316 SS BOLTS

1" NOSING, TYP.

STRINGER
CHANNEL

STAIR TREADS,
REFER TO SPECS

1. REFERENCE DWG S-1 FOR ADDITIONAL GENERAL NOTES, MATERIAL SPECIFICATIONS  &
REQUIREMENTS, DESIGN LOADS, INFO, DESIGN CRITERIA AND LEGEND.

GENERAL NOTES:

TREAD
11"

TYP.
1"

FRP CONNECTION

(2) 5/8"⌀ 316 SS BOLTS
EPOXY ADHESIVE ANCHORS

1" NOSING, TYP.

STRINGER
CHANNEL

STAIR TREADS,
REFER TO SPECS

3"
5"

SEE PLAN

R
IS

E

1. REFERENCE DWG S-1 FOR ADDITIONAL GENERAL NOTES, MATERIAL SPECIFICATIONS  &
REQUIREMENTS, DESIGN LOADS, INFO, DESIGN CRITERIA AND LEGEND.

GENERAL NOTES:
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AEA
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REVISION

DRAWING NUMBER

1 - TYP. FRP GUARDRAIL & POST
ASSEMBLY - CONCRETE CONN.'S REQ'S.

2 - TYP. FRP GUARDRAIL & POST ASSEMBLY
- FRP STRINGER CONN.'S REQ'S.

5 - FRP ACCESS STAIR TREAD DETAIL4 - FRP STAIR STRINGER CONN. DETAIL

3 - FRP POST / FRP STRINGER TOP FLG.
CONN. DETAIL

6 - FRP STAIR @ BEAM CONN. DETAIL 7 - FRP STAIR TOP @ CONCRETE DETAIL

NOTES:
1. SEE S-1 FOR STRUCTURAL GENERAL NOTES.
2. REFERENCE SPECIFICATION 06600 FOR FRP PRODUCT REQUIREMENT.
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4 - DETAIL - TYP. MAS. OPNG. REINF.

LINTEL MARK

CMU MASONRY WALL LINTEL SCHEDULE
M.O. CLR. SPAN

8"1' - 4" TO 3' - 4"L1

L2

2'-0"(2) #5

LINTEL DEPTH LINTEL REINF. END BRG. @ EA. END

L3

3' - 4" TO 8' - 0"

8' - 1" TO 12' - 0"

16"

24"

(2) #5 T&B 2'-0"

2'-0"(2) #6 T&B

5 - INTERIOR WALL TOP BEAM DETAIL
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12345678
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16

16

15

1011

1312

1 12" FLG BFL W/ HANDWHEEL (TYP 3)

12" X 6" FLG FLEX RDCR W/ RESTRAINING
RODS (TYP 3)

VERTICAL SHAFT HIGH SERVICE PUMP (TYP 3)

5" X 8" FLG FLEX RDCR W/ RESTRAINING
RODS (TYP 3)

2

8" X 12" FLG RDCR

3

4

5

6

7

8

12" FLG SLANTING DISK CV W/
SNUBBER (TYP 3)

12" FLG BFV W/ HWD (TYP 3)

12" FLG 90° BASE BEND

9

10

11

12

13

14

15

16

12" FLG TEE (TYP 2)

1" AUTOMATIC AIR RELEASE W/ 1"
SST BALL VALVE

16" FLG MAG-METER

16" RJ 90° BEND

16" FLG 90° BEND

12" X 16" FLG RDCR

17

14

12" FLG SPOOL (TYP 2)

24" FLG MOTORIZED BFV

17

18

19

12" X 24" FLG TEE (TYP 3)

24" FLG 90° BEND

24" RJ 90° BEND

KEY

EXISTING EYE
WASH STATION

EXISTING ACCESS
OPENING

EXISTING ROLL-UP DOOR

EXISTING DOOR

B
M-1 M-2

A
M-1 M-2

NORTH
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REVISION

DRAWING NUMBER
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MECHANICAL

PUMP STATION DEMO & PROPOSED PLAN

AST

COD

OK

PJL N/A

1/2" = 1'-0"

 

ISSUED FOR BID
 

M-1

DEMO EXISTING TANK
FILL LINES

DEMO EXISTING
CHEMICAL STORAGE

TANKS

DEMO EXISTING CHEMICAL
METERING PUMPS & SKIDS;
PROVIDE TO COUNTY

DEMO HSP#1 AND HSP#2 ALONG
WITH ADJACENT REDUCERS; TURN

OVER PUMPS TO MANATEE COUNTY

REPLACE W/ PROPOSED
HSP'S AND RE-GROUT BASE AS

REQUIRED FOR VERTICAL
ALIGNMENT

INSTALL 12" x 10" RED ON SUCTION

INSTALL 8" FLANGED ADAPTER AND
12" x 8" RED ON DISCHARGE

2" CARRIER SCH 80 PVC W/ 1/2"
POLYETHELYNE SODIUM HYPOCHLORITE
FEED FROM CHEMICAL BUILDING

2" CARRIER SCH 80 PVC W/ 1/2"
POLYETHELYNE AMMONIUM SULFATE FEED
LINE OFFSET BELOW SODIUM
HYPOCHLORITE FEED (SEE SECTION B)

TIE IN TO EXISTING SODIUM
HYPOCHLORITE INJECTION

TIE IN TO EXISTING AMMONIUM
SULFATE INJECTION

NOTES:
1. CONTRACTOR SHALL MAINTAIN CLEAR ACCESS FOR CHEMICAL DELIVERIES
AND COUNTY PERSONNEL
2. DEMO EXISTING CHEMICAL FEED PIPING INSIDE PUMP STATION

TIE IN TO EXISTING SODIUM
HYPOCHLORITE INJECTION

PHOTO NO. 1
AMMONIUM SULFATE METERING SKID

PHOTO NO. 2
SODIUM HYPOCHLORITE METERING SKID

PHOTO NO. 3
IN-LINE BOOSTER PUMPS

PHILLIP J. LOCKE, P.E.
No. 57527
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A
M-1 M-2

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

PROPOSED HIGH
SERVICE PUMP (TYP OF 2)

PROPOSED 12" x 10"
FLEXIBLE REDUCER,
RESTRAINED

PROPOSED 8"
FLANGED ADAPTER

EXIST OVERHEAD
CRANE FRAME

NOTES:
1. REGROUT BASE AND INSTALL CONC
    PUMP PAD TO FIT NEW HIGH SERVICE
    PUMP. PUMP SUCTION/DISCHARGE CENTERLINE IS
    APPROX. 30" ABOVE FF

PROPOSED 12" x 8"
FLEXIBLE REDUCER, RESTRAINED

PUMP BASED, GROUT TO ALIGN (TYP)

2" CARRIER SCH 80 PVC W/ 1/2"
POLYETHELYNE AMMONIUM SULFATE
FEED FROM CHEMICAL BUILDING

NOTES:
1. RUN NEW CHEMICAL FEED LINES ALONG WALL BELOW EXISTING

ELECTRICAL CONDUIT
2. ELEVATED CHEMICAL PIPING SHALL BE SUPPORTED WITH FRP

WALL SUPPORTS & IN ACCORDANCE WITH THE
MANUFACTURER'S RECOMMENDATIONS

3.  INSTALL NEW INJECTION QUILLS

2" CARRIER SCH 80 PVC W/ 1/2"
POLYETHELYNE SODIUM HYPOCHLORITE
FEED FROM CHEMICAL BUILDING

TIE INTO EXIST SODIUM
HYPOCHLORITE INJECTION POINT TIE INTO EXIST AMMONIUM SULFATE

INJECTION POINT

TIE INTO EXIST SODIUM HYPOCHLORITE
INJECTION POINT

EXIST OVERHEAD
CRANE FRAME

1/2" BALL VALVE (TYP 6)

B
M-1 M-2

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

COD
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PJL 1/2" = 1'-0"

1/2" = 1'-0"

 

ISSUED FOR BID
 

M-2

EXIST ELECTRICAL PANELS

EXIST ELECTRICAL PANELS

PHILLIP J. LOCKE, P.E.
No. 57527
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2

M-4

1

M-4

3" SCH 80 PVC DRAIN 

LINE (SEE DETAIL ON 
M-4)

4

M-4

3" SCH 80 PVC DRAIN 

LINE (SEE DETAIL ON 
M-4)

2' - 1
1"

3
' 
- 

1
0
"

2
' - 1

1
"

1' - 7"

1' - 7
"

3
' 
- 

1
1
"

2
' 
- 

6
"

1' - 10"

1' - 10"

5

M-4

6

M-4
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1/2" = 1'-0"

I:\01024\0206\ENG\80-Drawings\REVIT\Chem Bldg.Sitervt.rvt 8/16/2024 2:11:59 PM

NORTHWEST BOOSTER PUMP STATION
UPGRADES

AUGUST 2024

01024-0206

AST

COD

OK

PJL

M-3

ISSUED FOR BID
CHEMICAL BUILDING MECHANICAL FLOOR

PLAN

1/2" = 1'-0" 

CHEMICAL BUILDING MECHANICAL FLOOR PLAN

DUAL WALLED 750 (+/-) GAL 

SODIUM HYPOCHLORITE 

TANK WITH >100% 
CONTAINMENT (TYP OF 2)

DUAL WALLED 250 (+/-) 

AMMONIUM SULFATE TANK 

WITH >100% CONTAINMENT 
(TYP OF 2)

DUPLEX SODIUM HYPOCHLORITE 
METERING SKID

DUPLEX AMMONIUM 
SULFATE METERING SKID

EMERGENCY EYEWASH AND SAFETY 

SHOWER - CONTRACTOR TO PROVIDE 
POTABLE WATER LINE CONNECTION

2" CARRIER SCH 80 PVC W/ 1/2" POLYETHELYNE 

AMMONIUM SULFATE FEED TO PUMP STATION 
INJECTION POINT (SEE SHEET M-1)

2" CARRIER SCH 80 PVC W/ 1/2" POLYETHELYNE 

SODIUM HYPOCHLORITE FEED TO PUMP STATION 
INJECTION POINT (SEE SHEET M-1)

AMM SULF 
TANK NO. 1

AMM SULF 
TANK NO. 2

SOD HYPO 
TANK NO. 1

SOD HYPO 

TANK NO. 2

2" SCH 80 PVC SODIUM 

HYPOCHLORITE TANK 
NO. 2 FILL LINE

2" SCH 80 PVC SODIUM 

HYPOCHLORITE TANK 
NO. 1 FILL LINE

1" SCH 80 PVC TANK SUCTION 
TO METERING SKID

1" SCH 80 PVC TANK SUCTION 
TO METERING SKID

2" SCH 80 PVC 
AMMONIUM SULFATE 
TANK NO. 2 FILL LINE

2" SCH 80 PVC 
AMMONIUM SULFATE 
TANK NO. 1 FILL LINE

2" REVERSE 

FLOAT SIGHT 
GAUGE (TYP OF 2)

3" SCH 80 PVC TANK 
OVERFLOW (TYP OF 2)

3" SCH 80 PVC TANK 
OVERFLOW (TYP OF 2)

2" REVERSE 

FLOAT SIGHT 
GUAGE (TYP OF 2)

3" SCH 80 PVC TANK 
VENT (TYP OF 2) 

2" REINFORCED 
POLYPROPYLENE MALE 
CAMLOCK BULK 
DELIVERY WITH 2" PVC 
PIPING AND 2" BALL 
VALVE (TYP OF 4)

SKID CONTROL PANEL 
(TYP OF 2)

1" PW

NOTES:

1. CONTRACTOR TO TAP 1" PW LINE TO EXISTING BURIED 24" DI LINE TO EAST OF CHEMICAL 
BUILDING.

2. APPLY SPECIFIC CHEMICAL RESISTANT COATING TO ALL CONCRETE SURFACES WITHIN 
CONTAINMENT AREA.

3. SEE STRUCTURAL SHEETS FOR DIMENSIONING.
4. ALL PIPING SHALL BE ADEQUATELY MOUNTED USING FRP PIPE SUPPORTS.
5. PIPING CONFIGURATION SHOWN IS CONCEPTUAL ONLY. TANK PENETRATIONS AND ROUTING 

OF PIPE SHALL BE FIELD COORDINATED.
6. CHEMICAL METERING SKID VENT LINES SHALL EXIT BUILDING AT AN ELEVATION ABOVE TOP 

OF THEIR RESPECTIVE CHEMICAL STORAGE TANKS.

DUPLEX SODIUM HYPOCHLORITE 
METERING VENT

DUPLEX SODIUM HYPOCHLORITE 
METERING VENT

3" SCH 80 PVC TANK 
VENT (TYP OF 2) 

SKID CONTROL PANEL 
(TYP OF 2)

ACCESS HATCH

CONTRACTOR TO PROVIDE TWO (2) FOAM WALL 
CONTAINMENT BERMS TO BE PLACE UNDER 
FRP GRATING BENEATH SKIDS.

BERM SHALL BE ULTRATECH MODEL NO. 8852
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Finished Ground
4.00

T/ Base Slab
4.50
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T/ Chem Tank Slab
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M-4

3

M-4

6

Finished Ground
4.00

T/ Base Slab
4.50

Lower Eave
19.50

T/ Containment Slab
8.00

T/ Chem Tank Slab
10.00

CLEVIS HANGER (TYP)

2" REVERSE FLOAT SIGHT GAUGE 
(TYP OF 2)

3" SCH 80 PVC TANK 
OVERFLOW (TYP OF 2)

1
' 
- 

0
"

1
' 
- 

0
"

T/ Containment Slab
8.00

T/ Containment Slab
8.00

Finished Ground
4.00

T/ Base Slab
4.50

T/ Containment Slab
8.00

1' - 0"

Finished Ground
4.00

T/ Base Slab
4.50

T/ Containment Slab
8.00
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NORTHWEST BOOSTER PUMP STATION
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AUGUST 2024

01024-0206

AST

COD

OK

PJL

M-4

ISSUED FOR BID
CHEMICAL TANK SECTIONS

1/2" = 1'-0" M-3

NaOCL TANK SECTION1

1/2" = 1'-0" M-3

AMMONIUM TANK SECTION2

2" SCH 80 PVC AMMONIUM 
SULFATE TANK NO. 2 FILL

2" SCH 80 PVC AMMONIUM 
SULFATE TANK NO. 1 FILL

DUPLEX AMMONIUM 
SULFATE METERING SKID

NOTES:

1. TANK SUCTION TAP TO BE MIN. 6" AND MAX. 8" ABOVE BOTTOM OF TANK
2. METERING SKID SUCTION LINE TO BE AT ELEV. 9.83
3. ALL PIPING TO BE ADEQUATELY MOUNTED USING FRP PIPE SUPPORTS
4. OVERFLOW PIPING AT TOP OF SHELL HEIGHT
5. PIPING TAPPED INTO TOP OF TANKS SHALL BE BULKHEAD STYLE FOR 

FLAT SURFACE PENETRATION OR UBD STYLE FOR CURVED SURFACE 
PENETRATION 

6. CHEMICAL METERING SKID VENT LINES SHALL EXIT BUILDING AT AN 
ELEVATION ABOVE TOP OF THEIR RESPECTIVE CHEMICAL STORAGE 
TANKS.

AMM 

SULF 

TANK 
NO. 2

AMM 

SULF 

TANK 
NO. 12" CARRIER SCH 80 PVC W/ 1/2" POLYETHYLENE 

AMMONIUM SULFATE FEED TO PUMP STATION 
INJECTION POINT (SEE SHEET M-1)

SOD 

HYPO

TANK 
NO. 2

SOD 

HYPO

TANK 
NO. 1

2" REINFORCED POLYPROPYLENE MALE 

CAMLOCK BULK DELIVERY W/ 2" PVC PIPING 
AND 2" BALL VALVE (TYP OF 2)

1" PW TO EYEWASH AND SHOWER STATION

3" REINFORCED 

POLYPROPYLENE 
MALE CAMLOCK

3" 90 DEG ELBOW 
(TYP OF 2)

PIPE BRACKET 
(TYP)

3" BALL VALVE

2" REINFORCED POLYPROPYLENE MALE CAMLOCK 

BULK DELIVERY W/ 2" PVC PIPING AND 2" BALL VALVE 
(TYP OF 2)

EMERGENCY EYEWASH AND SAFETY 

SHOWER - CONTRACTOR TO PROVIDE 
POTABLE WATER LINE CONNECTION

2" SCH 80 PVC SODIUM HYPOCHLORITE 
TANK NO. 2 FILL LINE

2" SCH 80 PVC SODIUM 
HYPOCHLORITE TANK 
NO. 1 FILL LINE

2" REVERSE FLOAT SIGHT 
GAUGE (TYP OF 2)

3" SCH 80 PVC TANK 
OVERFLOW (TYP OF 2)

CLEVIS HANGER 
(TYP)

1" = 1'-0" 

DRAIN LINE DETAIL I
1" = 1'-0" 

DRAIN LINE DETAIL II

3" REINFORCED 
POLYPROPYLENE 
MALE CAMLOCK

3" 90 DEG ELBOW 
(TYP OF 2)

PIPE BRACKET 
(TYP)

3" BALL VALVE

RAIN CAP (TYP FOR ALL 
VENTS)

1/2" = 1'-0" 

TANK FILL STATION VIEW II

2" CARRIER SCH 80 PVC W/ 1/2" 

POLYETHELYNE SODIUM HYPOCHLORITE 

FEED TO PUMP STATION INJECTION 
POINT (SEE SHEET M-1)

1" SCH 80 PVC TANK 

SUCTION TO METERING 
SKID

1/2" = 1'-0" 

TANK FILL STATION VIEW I

2" REINFORCED POLYPROPYLENE MALE 

CAMLOCK (TYP OF 2 PER FILL STATION)

2" PVC PIPING AND 2" BALL VALVE 

(TYP OF 2 PER FILL STATION)

2" REINFORCED POLYPROPYLENE MALE 

CAMLOCK (TYP OF 2 PER FILL STATION)

3" SCH 80 PVC SOD HYPO VENT 3" SCH 80 PVC AMM SULF VENT

2" SCH 80 PVC 

CHEMICAL SKID VENT
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EXISTING DRAIN LINE STAND-PIPE PROPOSED DRAIN LINE STAND-PIPE ASSEMBLY
NOT TO SCALE

EXIST. 8" DI DRAIN LINE

CUT IN NEW 12"x8" FL DI TEE;
INSTALL 8" FLANGE
COUPLING ADAPTER

16"x12" FL DI REDUCER

12" FLxPE DIP

12" FL DI TEE

CONTRACTOR TO SUPPLY MULTIQUIP ST3020BCUL
SUBMERSIBLE CENTRIFUGAL PUMP WITH 3" NPT

DISCHARGE AND CONTROL BOX CB200

12" DI BLIND FLANGE
EL. = 6.2 ±

3" SCH 80 PVC SLIP UNION

3" SCH 80 PVC FPT 90 DEG ELBOW

3" SCH 80 PVC

12" FLANGE COUPLING
ADAPTER

16" FLxFL DIP

16" DI BLIND FLANGE NOTES:
1. COORDINATE WITH MANATEE COUNTY TO COMPLETELY

DRAIN THE EXISTING GROUND STORAGE TANK.
2. COORDINATE WITH MANATEE COUNTY FOR 3" PVC

DISCHARGE PIPING CONFIGURATION. ROUTE PIPING TO
ENSURE CONTACT WITH INSIDE OF DIP.

3. FLOAT SWITCH LEVELS FIELD DETERMINED.
4. PROVIDE SHEETING AND TURBIDITY BARRIERS, AS

REQUIRED TO CONTAIN EXCAVATED MATERIAL FROM
ENTERING THE STORMWATER POND.

5. CONTRACTOR SHALL PROVIDE WATER-TIGHT
PENETRATION IN PIPE TO ALLOW FOR ROUTING OF
POWER AND SIGNAL CABLES.

3" SCH 80 PVC 22.5 DEG BEND -
SOCKET CONNECTION (TYP OF 2)

HIGH LEVEL FLOAT
SWITCH (SEE NOTE 3)

LOW LEVEL FLOAT SWITCH (SEE NOTE 3)

PROP. INVERT EL. = 4.6 ±

EXIST. TOB = 4.2 ±

PUMP LIFTING HANDLE EL. = 2.2 ±

EXIST. 8" ISOLATION VALVE W/ BOX

EXIST. INV. EL = 3.2 ±
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CONTRACTOR RESPONSIBILITIES2
2.1. CONTRACTOR SHALL REFERENCE ALL SPECIFICATIONS, DRAWINGS AND CONTRACT DOCUMENTS FOR

ADDITIONAL REQUIREMENTS AND CONTRACT RESPONSIBILITIES PRIOR TO COMMENCING WORK.
2.2. CONTRACTOR SHALL COMPLY WITH ALL STATE, COUNTY, AND CITY STANDARDS, DETAILS, AND

SPECIFICATIONS, WHERE APPLICABLE.
2.3. THE GENERAL NOTES AS STATED ON THIS SHEET ARE APPLICABLE TO ALL CONTRACT DOCUMENTS AND

SCOPE OF WORK UNDER THIS CONTRACT UNLESS NOTED OTHERWISE.
2.4. ALL ELECTRICAL WORK SHALL COMPLY WITH THE CURRENT NFPA, NEC, NESC AND LOCAL CODES

INCLUDING OWNERS STANDARDS AND REQUIREMENTS.
2.5. CONTRACTOR SHALL COORDINATE WITH THE LOCAL ELECTRICAL UTILITY TO ESTABLISH NEW ELECTRICAL

SERVICE(S) AND FINAL CONNECTIONS TO PROVIDE UTILITY POWER AS REQUIRED TO INCLUDE
ESTABLISHING TEMPORARY UTILITY ACCOUNT TO PROVIDE ELECTRICAL POWER FOR START-UP AND
COMMISSIONING.

2.6. THE ELECTRICAL INSTALLATION SHALL MEET THE REQUIREMENTS OF ALL APPLICABLE NECA/NEIS
STANDARDS TO INCLUDE OWNER CONSTRUCTION STANDARDS.

2.7. CONTRACTOR SHALL PLAN AND COORDINATE ELECTRICAL CONSTRUCTION WITH ALL CRAFT/TRADE TO
ACHIEVE AN EFFICIENT AND EFFECTIVE ELECTRICAL INSTALLATION.

2.8. THE SCHEDULING AND DURATION OF ANY PROCESS OR FACILITY SHUTDOWN TO REMOVE AND/OR
INSTALL EQUIPMENT SHALL BE COORDINATED IN ADVANCE WITH FACILITY MANAGEMENT, ENGINEER,
OWNER OR OWNER REPRESENTATIVE.

ELECTRICAL EQUIPMENT5
5.1. 600V RATED ELECTRICAL EQUIPMENT SHALL HAVE AN AMPERE INTERRUPTING CAPACITY (AIC)

RATINGS AS SHOWN ON THE CONTRACT DRAWINGS.
5.2. EQUIPMENT SHALL BE ARRANGED AND INSTALLED TO COMPLY WITH ALL CODE-REQUIRED,

MANUFACTURER-RECOMMENDED AND HEAT-DISSIPATION
CLEARANCES.

5.3. EQUIPMENT INSTALLATIONS AND PLACEMENTS SHALL COMPLY WITH NEC ARTICLE
110 FOR ALL CLEARANCE REQUIREMENTS.

5.4. EQUIPMENT SHALL FIT INTO THOSE SPACES AS SHOWN ON THE CONTRACT
DRAWINGS. CONTRACTOR IS RESPONSIBLE TO PROVIDE EQUIPMENT WHICH MEETS THE SPACE
REQUIREMENTS.

5.5. CONTRACTOR SHALL PROVIDE ALL NECESSARY COMPONENTS REQUIRED FOR MAKING FINAL
CONNECTIONS FOR ALL EQUIPMENT INSTALLED AND/OR MODIFIED UNDER CONTRACT.

5.6. VERIFY CHEMICAL COMPATIBILITY. THE USE OF METAL PRODUCTS OR COMPONENTS FOR ELECTRICAL
ENCLOSURES, RACEWAYS AND SUPPORTS IN CHEMICAL AREAS IS STRICTLY FORBIDDEN.

POWER AND CONTROL RACEWAYS3
3.1. EXPOSED CONDUIT SHALL BE RIGID ALUMINUM CONDUIT (RAC). GRS, IMC AND EMT ARE NOT

ACCEPTABLE. EXPOSED CONDUIT IN CORROSIVE AREAS SHALL BE PVC-80.
3.2. CONCEALED CONDUIT EMBEDDED IN CONCRETE SHALL BE SCH-40 PVC
3.3. DIRECT-BURIED CONDUIT SHALL BE DIRECT-BURIED SCH-80 PVC
3.4. TRANSITIONS THROUGH FINISHED GRADE AND/OR CONCRETE SHALL BE PVC-COATED RAC CONDUIT.
3.5. DRAWINGS DEPICT MAJOR DUCTBANK, CABLE-TRAY, BUS-DUCT, WIRE-WAY, TRENCH/FLOOR DUCTS,

RACEWAY, CONDUIT, ETC., TO INCLUDE CABLE, CONDUCTOR AND WIRING IN SCHEMATIC AND/OR
DIAGRAMMATIC FORMATS. THE CONTRACTOR SHALL REFERENCE ALL EQUIPMENT SPECIFICATIONS AND
MANUFACTURER INSTRUCTIONS FOR ADDITIONAL INSTALLATION REQUIREMENTS.

3.6. RACEWAY INSTALLATION AND/OR ARRANGEMENT LAYOUTS ARE NOT TYPICALLY SHOWN ON THE
DRAWINGS. CONTRACTOR SHALL DEVELOP LOGICAL GROUPINGS, ROUTING AND MARSHALLING OF
DUCTBANK, CABLE-TRAY, BUS-DUCT, WIRE-WAY, TRENCH/FLOOR DUCT, RACEWAY, CONDUIT, ETC., THESE
SHALL NOT BE ROUTED THROUGH OR INTERFERE WITH ANY STRUCTURAL ELEMENTS. CONTRACTOR
SHALL SUBMIT THESE RACEWAY INSTALLATION AND/OR ARRANGEMENT LAYOUTS PER THE
SPECIFICATIONS FOR ENGINEER REVIEW PRIOR TO INSTALLATION.

3.7. RACEWAY ROUTINGS SHALL BE ORGANIZED AND GROUPED IN A PRACTICAL MANNER TO MINIMIZE
CROSS-OVERS AND SADDLES.  RACEWAY INSTALLATIONS SHALL BE ARRANGED TO ENTER EQUIPMENT
FOR DIRECT CONDUCTOR TERMINATIONS.

3.8. RACEWAYS SHALL BE INSTALLED CONCEALED UNLESS OTHERWISE NOTED OR SHOWN.  THESE SHALL
RUN PARALLEL TO LANDSCAPE AND STRUCTURAL FEATURES WHILE THE BENDS AND TURNS SHALL BE
MADE BY MEANS OF LARGE RADII FITTINGS.

3.9. PROVIDE LIQUIDTIGHT FLEXIBLE RACEWAY CONNECTIONS TO ALL EQUIPMENT SUBJECT TO MOVEMENT
AND/OR VIBRATION. CONTRACTOR SHALL MAKE RACEWAY CONNECTIONS COMPLETE AND IN
ACCORDANCE WITH THE SPECIFICATIONS. USE NON-METALLIC FLEX (LFNC) IN PVC CONDUIT RUNS AND
(LFMC) IN METALLIC CONDUIT RUNS. NO OTHER USES OF FLEXIBLE CONDUIT SHALL BE PERMITTED.

3.10. CONTRACTOR SHALL PROVIDE ALL REQUIRED PULL BOXES, TERMINAL BOXES AND JUNCTION BOXES FOR
INSTALLATION FOR THE WIRING SYSTEMS IN ACCORDANCE WITH THE SPECIFICATIONS THOUGH ALL
BOXES MAY NOT BE INDICATED ON THE DRAWINGS.

3.11. SPARE CONDUITS SHALL BE CAPPED OR PLUGGED WITH A PVC FITTING AND INCLUDE 200# TEST
POLYPROPYLENE PULL STRING.

DUCTBANK SYSTEMS6

HARDWARE AND SUPPORTS11

7.1. QUANTITY AND SIZING OF CONDUCTORS, CABLING, WIRING AND RESPECTIVE RACEWAYS DEPICTED ON
THE CONTRACT DOCUMENTS ARE SELECTED UPON THE BASIS OF DESIGN, STANDARD ELECTRICAL
COMPONENTS AND/OR STANDARD EQUIPMENT WITH DIRECT ROUTED CONNECTIONS.

7.2. CONTRACTOR MAY SUBMIT FOR REVIEW BY ENGINEER AND PRIOR TO INSTALLATION, LOGICAL
CONDUCTOR AND RACEWAY GROUPINGS IN COMPLIANCE WITH APPLICABLE CODES, STANDARDS AND
SPECIFICATIONS WITHOUT ADDITIONAL COST TO OWNER.

7.3. CONTRACTOR SHALL PROVIDE A CIRCUIT IDENTIFICATION LABEL AT EACH END OF EACH POWER,
BRANCH, CONTROL AND INSTRUMENTATION CIRCUIT CABLE ASSEMBLY, CONDUCTOR OR WIRE. WIRE
LABEL SHALL BE BRADY PERMASLEEVE HEAT SHRINK OR EQUAL.

7.4. POWER/ FEEDER
7.4.1. CONTRACTOR SHALL NOT EXCEED CABLE MANUFACTURER SPECIFICATIONS FOR SIDE-WALL AND

TENSION LIMITS WHEN DRAWING POWER CABLES INTO RACEWAYS.
7.4.2. CONTRACTOR SHALL DRAW POWER CABLES AND CONDUCTORS WITHIN RACEWAYS UTILIZING

POLYWATER LUBRICANT J OR APPROVED EQUAL.
7.4.3. NO SPLICES TO POWER CONDUCTORS AND/OR CABLING SHALL BE MADE WITHOUT ENGINEER

APPROVAL. NO JUNCTIONS SHALL BE MADE BELOW GRADE WITHOUT APPROVAL OF ENGINEER.
7.5. POWER/ BRANCH

7.5.1. RACEWAY AND WIRING FOR LIGHTING, RECEPTACLES AND BRANCH CIRCUITS ARE NOT
TYPICALLY SHOWN ON THE CONTRACT DRAWINGS BUT SHALL BE PROVIDED AS REQUIRED
UNDER THIS CONTRACT

7.6. CONTROL/ INSTRUMENTATION
7.6.1. UNLESS OTHERWISE NOTED, CONTRACTOR SHALL USE FERRULES FOR ALL CONTROL WIRING

TERMINATIONS.

CABLES/ CONDUCTORS/ WIRES7

11.1. ALL FASTENERS AND HARDWARE SHALL BE STAINLESS-STEEL 316L OR ALUMINUM (FOR INDOOR
NON-CORROSIVE AREAS ONLY).

11.2. STRUT-CHANNEL SHALL NOT BE BENT, DRILLED, CUT OR OTHERWISE MODIFIED TO PRODUCE FITTINGS,
BRACES OR BRACKETS FOR CONDUIT AND EQUIPMENT SUPPORTS.

11.3. MANUFACTURED STRUT-CHANNEL BRACES, BRACKETS, FITTINGS OR POST BASES SHALL BE PROVIDED
AND INSTALLED WITH ASSOCIATED HARDWARE AND FASTENERS FOR CONDUIT AND EQUIPMENT
SUPPORTS.

11.4. CONTRACTOR SHALL PROVIDE ALL SUPPORTS AND FASTENING HARDWARE FOR SWITCHBOARDS,
PANELBOARDS, TRANSFORMERS, CONTROL PANELS, ETC., AS REQUIRED IN THE SPECIFICATIONS.

11.5. CONTRACTOR SHALL PROVIDE AND INSTALL CONCRETE EMBEDDED LEVELING CHANNEL SUPPORTS FOR
FLOOR MOUNTED EQUIPMENT SPANNING DISTANCES 48” AND GREATER IN LENGTH OR 36” AND GREATER
IN DEPTH.

11.6. STRUCTURAL MEMBERS SHALL NOT BE DRILLED, CUT, WELDED TO, OR OTHERWISE MODIFIED WITHOUT
PRIOR APPROVAL OF THE ENGINEER OF RECORD.

11.7. TAPCON OR SIMILAR CONCRETE SCREWS SHALL NOT BE PERMITTED. WHERE REQUIRED, USE STAINLESS
STEEL WEDGE ANCHORS INSTEAD.

WIRING DEVICES10
10.1. GENERAL

10.1.1. INDOORS OR NON PROCESS AREAS SHALL BE INSTALLED CONCEALED AND
FLUSH WITH STAINLESS-STEEL DEVICE COVER PLATES.

10.1.2. OUTDOORS OR IN PROCESS AREAS SHALL BE INSTALLED WITHIN WEATHER-
PROOF, CORROSION RESISTANT DEVICE BOXES WITH METALLIC IN-USE AND/OR
WATER-TIGHT DEVICE COVER PLATES.

10.2. RECEPTACLES/GROUND FAULT CURRENT INTERRUPTING (GFCI)
10.2.1. SHALL BE INDIVIDUAL GFCI RECEPTACLE DEVICES RATED FOR 20A/120V WITH

LED POWER INDICATOR.
10.2.2. GFCI RECEPTACLE DEVICES SHALL NOT SHARE NEUTRAL CONDUCTORS ON

 THREE-PHASE SYSTEMS

GROUNDING AND BONDING8
8.1. GROUNDING AND BONDING SYSTEMS SHALL COMPLY WITH NFPA 70 AND NFPA 780 TO INCLUDE THOSE

REQUIREMENTS IN IN APPLICABLE SPECIFICATION SECTIONS
8.2. REFERENCE GROUNDING INSTALLATION DETAILS AS SHOWN ON CONTRACT DOCUMENTS
8.3. ALL DIRECT-BURIED GROUNDING SYSTEM CONDUCTORS SHALL BE BARE 4/0AWG COPPER
8.4. ALL CONCRETE ENCASED GROUNDING SYSTEM CONDUCTORS SHALL BE TINNED 4/0AWG COPPER
8.5. ALL GROUNDING AND BONDING TAPS SHALL BE TINNED #2AWG COPPER MINIMUM
8.6. GROUNDING SYSTEM CONDUCTORS SHALL BE BURIED 30-INCH BELOW FINISHED GRADE
8.7. UNDERGROUND OR CONCRETE ENCASED GROUNDING SYSTEM CONNECTIONS SHALL BE MADE WITH

EXOTHERMIC WELDS
8.8. CONNECTIONS TO STRUCTURAL STEEL AND/OR REBAR SHALL BE MADE WITH EXOTHERMIC WELDS
8.9. ELECTRICAL EQUIPMENT AND/OR FRAMING SUPPORTS SHALL BE BONDED TO GROUNDING SYSTEM USING

TINNED #2AWG COPPER;  MECHANICAL LUGS; 316L STAINLESS-STEEL, ANTI-VIBRATION FASTENERS AND
BLUE 'LOCTITE' OR EQUAL THREAD COMPOUND (MINIMUM 2 LOCATIONS)

8.10. MECHANICAL EQUIPMENT AND/OR SKID FRAMING SHALL BE BONDED TO GROUNDING SYSTEM USING
TINNED #2AWG COPPER;  MECHANICAL LUGS; 316L STAINLESS-STEEL, ANTI-VIBRATION FASTENERS AND
BLUE 'LOCTITE' OR EQUAL THREAD COMPOUND (MINIMUM 2 LOCATIONS)

8.11. MAN-WAY AND/OR EQUIPMENT HATCH FRAMES SHALL BE BONDED TO GROUNDING SYSTEM USING
TINNED #2AWG COPPER;  MECHANICAL LUGS; 316L STAINLESS-STEEL, ANTI-VIBRATION FASTENERS AND
BLUE 'LOCTITE' OR EQUAL THREAD COMPOUND (MINIMUM 2 LOCATIONS)

8.12. GROUND TEST WELLS SHALL BE 15-INCH MINIMUM ROUND CONCRETE WITH CAST IRON COVER WITH
BEAD WELDED LETTERING, "GROUND" AND RATED AASHTO H-10 LOADING

8.12.1. J&R CONCRETE PRODUCTS P/N E6-RT-BOX OR EQUAL
8.13. GROUNDING SYSTEM EXTENSIONS:

8.13.1. PROVIDE SUFFICIENT SLACK GROUNDING CABLE TO MAKE CONNECTIONS TO FUTURE GROUNDING
CONDUCTORS, DUCTBANKS AND/OR EQUIPMENT

8.13.2. INSTALL 2.0-INCH PVC PIPE 48-INCH ABOVE FINISHED GRADE AT LOCATION AND INDICATE ON
AS-BUILD DRAWINGS WITH A MINIMUM OF THREE (3) MEASUREMENTS FROM NEAREST STRUCTURES

LIGHTING SYSTEMS9
9.1. CONTRACTOR SHALL REFERENCE ALL CONTRACT DRAWINGS PRIOR TO EXCAVATION AND INSTALLATION OF

UNDERGROUND RACEWAYS, DUCTBANKS AND GROUNDING/BONDING COMPONENTS.
9.2. ALL SITE LIGHTING POWER "RUN" CONDUCTORS SHALL BE #6AWG STRANDED COPPER W/600V TYPE XHHW-2,

90°C INSULATION.
9.3. ALL SITE LIGHTING POWER "TAP" CONDUCTORS SHALL BE #10AWG STRANDED COPPER W/ 600V TYPE

THHN/THWN, 90°C INSULATION.
9.4. ALL TAP AND RUN CONNECTIONS SHALL BE WATER-PROOF.
9.5. TRANSITIONS THROUGH FINISHED GRADE AND CONCRETE SHALL BE PVC-COATED ALUMINUM CONDUIT

EXTENDING 12-INCHES ABOVE AND BELOW TRANSITION.
9.6. ALL SITE LIGHTING BRANCH CIRCUITS SHALL BE DIRECT-BURIED SCH-80 2.0" PVC CONDUIT UNLESS SHOWN

OTHERWISE ON THE CONTRACT DRAWINGS.

6.1. DUCTBANK SYSTEM ROUTING AND SECTIONS ARE SHOWN ON THE CONTRACT DOCUMENTS AS
DIAGRAMMATIC, CONTRACTOR SHALL SUBMIT PROPOSED DUCTBANK INSTALLATION LAYOUT DRAWINGS FOR
ENGINEER REVIEW PRIOR TO EXCAVATION, FABRICATION AND/OR INSTALLATION.

6.2. DUCTBANK SYSTEMS SHALL NOT INTERFERE WITH ANY STRUCTURAL FOUNDATION AND/OR FEATURE
6.3. DUCTBANK SYSTEMS SHALL HAVE A MINIMUM OF 18-INCH OF CLEAN COMPACTED COVER UNLESS

OTHERWISE STATED IN THE CONTRACT DOCUMENTS
6.4. DUCTBANK SYSTEMS ROUTED UNDER ROADWAYS SHALL BE CONSTRUCTED AND INSTALLED PER

STRUCTURAL ENGINEER OF RECORD DESIGN REQUIREMENTS
6.5. DUCTBANK SYSTEMS SHALL INCLUDE A BARE 4/0AWG COPPER GROUNDING CONDUCTOR LAID 6 TO

12-INCHES ABOVE DUCTBANK AND ROUTED INTO EACH MAN-HOLE
6.6. DUCTBANK GROUNDING CONDUCTOR SHALL BE CONNECTED WITH EXOTHERMIC WELDS TO GROUNDING

SYSTEMS AS SHOWN THE DRAWINGS
6.7. DUCTBANK SYSTEMS SHALL BE ARRANGED TO ALLOW 1.5 TO 2.0-INCH MINIMUM SEPARATION BETWEEN

RACEWAYS
6.8. ABS PLASTIC DUCT-SPACERS SHALL BE UTILIZED AND INSTALLED TO MAINTAIN RACEWAY SEPARATION

DURING PLACEMENT OF CONCRETE
6.8.1. UNDERGROUND DEVICES INC. P/N DUCT DONUT 2C OR APPROVED EQUAL

6.9. RACEWAYS SHALL BE SECURED TO PREVENT FLOATATION DURING CONCRETE PLACEMENT WITH METALLIC
HOLD-DOWN ASSEMBLIES

6.9.1. UNDERGROUND DEVICES, INC. P/N HOLD-DOWN BAR H5X-XX-2X OR APPROVED EQUAL
6.10. ALL RACEWAYS BENDS SHALL BE MADE WITH LARGE SWEEP RADII, TO MANUFACTURERS STANDARDS.
6.11. ALL RACEWAYS SHALL BE REAMED, DE-BURRED AND CLEAN PRIOR TO COUPLING
6.12. ALL PVC RACEWAYS SHALL BE JOINED WITH GREY HEAVY-BODIED PVC CEMENT AND FULLY SEATED IN

SLIP-COUPLING OR FITTING
6.13. ALL PVC RACEWAYS SHALL ENTER MAN-HOLE WALLS PERPENDICULAR AND HAVE BELL-END FITTINGS

INSTALLED PRIOR TO DRAWING WIRES OR CABLES
6.14. RACEWAY ARRANGEMENTS SHALL BE MADE TO MAXIMUM THE DISTANCE BETWEEN 480/277V AND 208/120V

FEEDER AND BRANCH CONDUCTORS FROM LOW-VOLTAGE AND FIBER OPTIC SIGNAL CABLING
6.15. DUCTBANK EXTENSIONS:

6.15.1. BULK-HEAD DUCTBANK CONCRETE POUR AND REMOVE ALL FORM WORK
6.15.2. EXTEND ALL REBAR AND CONDUITS 24" MINIMUM FROM END OF CONCRETE DUCTBANK
6.15.3. GLUE PVC END CAPS ON ALL CONDUITS. SLEEVE REBAR WITH PVC PIPE
6.15.4. INSTALL 2.0-INCH PVC PIPE 48-INCH ABOVE FINISHED GRADE AT LOCATION AND INDICATE ON

AS-BUILD DRAWINGS WITH A MINIMUM OF THREE (3) MEASUREMENTS FROM NEAREST STRUCTURES

CABLE TRAY4
4.1. THE CABLE TRAY INSTALLATION SHALL MEET ALL THE REQUIREMENTS OF ALL APPLICABLE NECA/NEIS

STANDARDS.  THESE INCLUDE BUT ARE NOT LIMITED TO THE FOLLOWING:
4.1.1. NECA 1: STANDARD PRACTICES FOR GOOD WORKMANSHIP IN ELECTRICAL CONSTRUCTION
4.1.2. NECA/NEMA 105-2015: STANDARD FOR INSTALLING METAL CABLE TRAY

4.2. ALL CABLE TRAYS SHALL BE ALUMINUM LADDER TYPE WITH 4-INCH SIDE WALLS AND 9-INCH RUNG
SPACING.

4.3. THE MANUFACTURER'S RECOMMENDED MECHANICAL LOADING SHALL NOT BE EXCEEDED.
4.4. THE CABLE TRAY SHALL BE CAREFULLY ALIGNED AND LEVELED PLUMB AND TRUE.  CABLE TRAY

SECTIONS AND FITTINGS SHALL BE ASSEMBLED ON THEIR SUPPORTS AND JOINED TOGETHER, USING
MANUFACTURER'S STANDARD CONNECTOR UNITS, PROPERLY ALIGNED AND SECURED.

4.5. SPLICES SHOULD BE LOCATED AS CLOSE AS POSSIBLE TO POINTS ONE-THIRD THE DISTANCE BETWEEN
SUPPORT AND MIDPOINT OF THE SPAN.  STRAIGHT SECTION LENGTHS SHOULD BE EQUAL TO OR
GREATER THAN THE SPAN LENGTH TO ENSURE NOT MORE THAN ONE SPLICE PLATE BETWEEN
SUPPORTS.

4.6. ALL METALLIC CABLE TRAYS ARE TO BE GROUNDED IN ACCORDANCE WITH NEC ARTICLE 392.60 AND
BEST INDUSTRIAL PRACTICES.

4.7. ALUMINUM CABLE TRAY SYSTEMS OR SECTIONS, CONDUCTIVITY SHALL BE ESTABLISHED AND
MAINTAINED BY PERFORMING THE FOLLOWING OPERATION AT EACH BONDING JUMPER LUG
CONNECTION:

4.7.1. WIRE-BRUSH ALUMINUM SURFACES TO EXPOSE A BRIGHT 'WHITE' METAL SURFACE.
4.7.2. CLEAN BRUSHED SURFACES WITH DENATURED ALCOHOL.
4.7.3. APPLY ANTI-OXIDIZING COMPOUND (BURNDY PENTROX OR APPROVED EQUAL) TO CLEAN, BRUSHED

SURFACES.  A TIME PERIOD OF LESS THAN 5 MINUTES MUST NOT ELAPSE BETWEEN STEPS '4.7.1'
AND '4.7.3'.

4.8. RE-APPLY ANTI-OXIDIZING COMPOUND AS REQUIRED AND BOLT LUG COMPONENTS.
4.9. SUFFICIENT SPACE SHALL BE PROVIDED AND MAINTAINED ABOUT THE CABLE TRAYS TO ALLOW

ADEQUATE ACCESS FOR INSTALLING AND MAINTAINING CABLING.
4.10. ALL CABLES AND CABLE TIES SHALL BE SECURED TO CABLE TRAY RUNGS.  UV-RESISTANT NYLON

'TY-WRAPS' ARE ACCEPTABLE FOR HORIZONTAL RUNS AND STAINLESS-STEEL 'TY-WRAPS' SHOULD BE
USED IN VERTICAL RUNS.  MAXIMUM TIE SPACING SHALL BE 12-INCHES FOR CABLES IN VERTICAL CABLE
TRAYS AND 36-INCHES FOR CABLES IN HORIZONTAL.  CABLE TIES SHALL BE OF SUFFICIENT TENSILE
STRENGTH AND RIGIDITY TO PREVENT “SNAKING” OF CABLES.

4.11. THE CONTRACTOR SHALL PROVIDE AND INSTALL ALL NECESSARY COMPONENTS REQUIRED FOR
MAKING FINAL CONNECTIONS OF CABLE TRAYS TO ALL ELECTRICAL EQUIPMENT AS REQUIRED PER
CONTRACT.

4.12. MANUFACTURED STRUT-CHANNEL BRACES, BRACKETS, FITTINGS OR POST BASES SHALL BE PROVIDED
AND INSTALLED WITH ASSOCIATED HARDWARE AND FASTENERS FOR CABLE TRAY SUPPORTS.

4.13. STRUT-CHANNEL SHALL NOT BE BENT, DRILLED, MITER-CUT OR OTHERWISE MODIFIED TO PRODUCE
FITTINGS, BRACES OR BRACKETS FOR CABLE TRAY SUPPORTS.

A, AMP AMMETER / AMPERE
ACV AIR OPERATED CONTROL VALVE
AFD ADJUSTABLE FREQUENCY DRIVE
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AHU AIR HANDLING UNIT
AIC AMPERE INTERRUPTING CAPACITY
AIT ANALYTICAL INDICATION TRANSMITTER
AL ALUMINUM
ARMS ARC-FLASH REDUCTION SYSTEM
AS AMMETER SWITCH
ATS AUTOMATIC TRANSFER SWITCH
AUX AUXILIARY
AWG AMERICAN WIRE GAUGE
AQD ARC QUENCHING DEVICE
BKR BREAKER
BLDG BUILDING
BV BUTTERFLY VALVE
C CONDUIT
CAB CABINET
CB CIRCUIT BREAKER
CBV CABLE BY VENDOR, INSTALLED BY CONTRACTOR
CCTV CLOSED CIRCUIT TELEVISION
CHH COMMUNICATION HANDHOLE
CKT CIRCUIT
CLG CEILING
CL2 CHLORINE
CMH COMMUNICATION MANHOLE
CP CONTROL PANEL
CPT CONTROL POWER TRANSFORMER
CR CONTROL RELAY, CORROSION RESISTANT
CS CONTROL STATION
CSH DIAPHRAGM LEAK DETECTOR
CT CURRENT TRANSFORMER
CTRL CONTROL
CU COPPER
CV CONTROL VALVE
DB DECIBEL
DC DIRECT CURRENT
DCS DISTRIBUTED CONTROL SYSTEM
DETD DUAL ELEMENT TIME DELAY
DISC DISCONNECT
DN DOWN
DPDT DOUBLE POLE DOUBLE THROW
DPSH DIFFERENTIAL PRESSURE SWITCH
DS DISCONNECT SWITCH
DWG DRAWING
EC EMPTY CONDUIT
EF EXHAUST FAN
EHH ELECTRICAL HANDHOLE
EL, ELEV ELEVATION
ELTU ELECTRONIC TRIP UNIT
EMER EMERGENCY
EMH ELECTRICAL MANHOLE
EMT ELECTRICAL METALLIC TUBING
ENCL ENCLOSURE
EPRF EXPLOSION PROOF
EQUIP EQUIPMENT
EWC ELECTRIC WATER COOLER
EWH ELECTRIC WATER HEATER
EXIST EXISTING
FA FIRE ALARM
FAAP FIRE ALARM ANNUNCIATOR PANEL
FACP FIRE ALARM CONTROL PANEL
FDR FEEDER
FIT FLOW INDICATION TRANSMITTER
FIXT FIXTURE
FLA FULL LOAD AMPS
FLOUR FLUORESCENT
FMC FLEXIBLE METALLIC CONDUIT
FS FLOW SWITCH
FT FEET OR FOOT
FUT FUTURE
FVNR FULL VOLTAGE NON-REVERSING STARTER
FWE FURNISHED WITH EQUIPMENT
G, GND GROUND
GALV GALVANIZED
GEC GROUNDING ELECTRODE CONDUCTOR
GEN GENERATOR
GFI GROUND FAULT INTERRUPTER
GFIC GROUND FAULT CIRCUIT INTERRUPTER
HDG HOT DIPPED GALVANIZED
HH HANDHOLE
HOA HAND-OFF-AUTO
HP HORSE POWER
HPF HIGH POWER FACTOR
HPS HIGH PRESSURE SODIUM
HTR HEATER
HV HIGH VOLTAGE
HZ HERTZ
ID INTERIOR DIAMETER
IHH INSTRUMENTATION HANDHOLE
IMC INTERMEDIATE METALLIC CONDUIT (GALVANIZED)
IMH INSTRUMENTATION MANHOLE
IMT INTERMEDIATE METALLIC
IN INCHES
IPC INTEGRATED POWER CENTER
ITB INSTRUMENT TERMINAL BOX
JB JUNCTION BOX
K THOUSAND
KA KILOVOLT AMPERE
KAIC THOUSAND AMPERES INTERRUPTING CURRENT
KCMIL THOUSAND CIRCULAR MILLS
KVA THOUSAND VOLT AMPERES
KW KILOWATTS
KWH KILOWATT-HOURS
LA LIGHTNING ARRESTOR
LCP LOCAL CONTROL PANEL
LED LIGHT-EMITTING DIODE
LFMC LIQUIDTIGHT FLEXIBLE METAL CONDUIT
LFNC LIQUIDTIGHT FLEXIBLE NONMETALLIC CONDUIT
LIT LEVEL INDICATION TRANSMITTER
LP LIGHTING PANEL, LIGHT POLE
LS LEVEL SWITCH
LTG LIGHTING
LV LOW VOLTAGE
M MOTOR
MA MILLIAMPERE
MB MOTOR BEARINGDETECTOR

MCB MAIN CIRCUIT BREAKER
MCC MOTOR CONTROL CENTER
MCP MOTOR CIRCUIT PROTECTOR
MDP MAIN DISTRIBUTION PANEL
MFR MANUFACTURER
MH MANHOLE
MIN MINIMUM
MLO MAIN LUGS ONLY
MS MOISTURE SENSOR
MSB MAIN SWITCHBOARD
MTD MOUNTED/MOUNTING
MTG MOUNTING
MTS MANUAL TRANSFER SWITCH
MV MEDIUM VOLTAGE - MOTOR VIBRATION DETECTOR
NA NON-AUTOMATIC
N/A NOT APPLICABLE
NC NORMALLY CLOSE
NEC NATIONAL ELECTRIC CODE
N, NEU NEUTRAL
NO NORMALLY OPEN
NIC NOT IN CONTRACT
NTS NOT TO SCALE
OFCI OWNER FURNISHED, CONTRACTOR INSTALLED
OL OVERLOAD RELAY
P POLE
PA PUBLIC ADDRESS
PB PUSH BUTTON
P/B PULL BOX
PCP PUMP CONTROL PANEL
PF POWER FACTOR
PFC POWER FACTOR CORRECTION CAPACITORS
PFD PULL FUSE DISCONNECT
ɸ, PH PHASE
PIT PRESSURE INDICATION TRANSMITTER
PLC PROGRAMMABLE LOGIC CONTROLLER
PNL PANEL
PP POWER PANEL, POWER POLE
PR PAIR
PRI PRIMARY
PS PRESSURE SWITCH
PT POTENTIAL TRANSFORMER
PTZ PAN-TILT-ZOOM
PVC POLYVINYL CHLORIDE
REC RECEPTACLE
REQ'D REQUIRED
RGS RIGID GALVANIZED STEEL
RMC RIGIDREMOTE TELEMETRY UNIT
R/S RUN/STOP HAND SWITCH
RVSS REDUCED VOLTAGE SOFT STARTER
SCCR SHORT CIRCUIT CURRENT RATING
SCADA SUPERVISORY CONTROL AND DATA ACQUISITION
SEC SECONDARY
SP SPARE
SPEC SPECIFICATION
SPD SURGE PROTECTION DEVICE
SS SELECTOR SWITCH
SST STAINLESS STEEL
ST SHUNT TRIP
SV SOLENOID VALVE
SW SWITCH
SWBD SWITCHBOARD
SWGR SWITCH GEAR
TB TERMINAL BOX
TEL TELEPHONE
TEMP TEMPERATURE
TEW THERMOCOUPLE EXTENSION WIRE
TIT TEMPERATURE INDICATION TRANSMITTER
TMTU THERMAL-MAGNETIC TRIP UNIT
TS TEMPERATURE SWITCH
TYP TYPICAL
UG UNDERGROUND
UH UNIT HEATER
UON UNLESS OTHERWISE NOTED
UPS UNINTERRUPTIBLE POWER SUPPLY
V VOLTMETER
VAC VOLTS ALTERNATING CURRENT
VFD VARIABLE FREQUENCY DRIVE
VLV MANUAL OPERATED VALVE
VS VOLTMETER SWITCH
WS TORQUE SWITCH
WH WATT-HOUR
WP WEATHERPROOF
XFMR TRANSFORMER
XP EXPLOSION PROOF
ZI ZONE INTERLOCK
ZC STROKE POSITIONER
ZS LIMIT SWITCH
ZSC LIMIT SWITCH CLOSED
ZSO LIMIT SWITCH OPEN

NOTE: ALL ABBREVIATIONS MAY NOT BE UTILIZED FOR THIS PROJECT
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ANY BLOCKS1

LOCATED AT FIELD DEVICE

LOCATED AT MAIN CONTROL PANEL

MOUNTED ON DOOR

LOCATED AT LOCAL CONTROL PANEL

LOCAL CONTROL STATION
WITH THREE OR MORE SELECTOR/PUSH SWITCHES
LOWER-RIGHT SYMBOL INDICATES MOUNTING LOCATION

CLASS 1/2 DIVISION I/II
CONDUIT SEAL-OFF FITTING

POWER SYMBOLS2

TRANSFORMER, CONTROL POWER
RATINGS AS NOTED ON THE DRAWINGS

MOTOR ACTUATED VALVE
M MODULATING
O/C OPEN/CLOSE

SAFETY / DISCONNECT SWITCH
TOP NUMBER DENOTES FUSE SIZE (NF=NON-FUSED)
BOTTOM NUMBER DENOTES FRAME SIZE
RIGHT NUMBER DENOTES NEMA ENCLOSURE RATING

MOTOR CONTROLLER, STAND-ALONE WITH EXTERNAL DISCONNECT:
UPPER LEFT NUMBER DENOTES NEMA FRAME SIZE
UPPER RIGHT NUMBERS DENOTE AMPERE AND FRAME RATINGS
CENTER RIGHT NUMBER DENOTES NEMA ENCLOSURE RATING
LETTERS WITHIN THE SYMBOL DENOTE THE FOLLOWING:

FVNR FULL VOLTAGE NON-REVERSE
FVR FULL VOLTAGE REVERSIBLE
TS1W TWO SPEED - SINGLE WINDING
TS2W TWO SPEED - DUAL WINDING
RVSS REDUCED VOLTAGE SOFT STARTER
RVAT REDUCED VOLTAGE AUTO TRANSFORMER
VFD VARIABLE FREQUENCY DRIVE

AC MOTOR
SINGLE OR THREE PHASE AS NOTED

DRAW-OUT POWER CIRCUIT BREAKER
WITH PROGRAMMABLE SOLID STATE RELAY
'EO' DENOTES ELECTRICALLY OPERATED

ELECTRICAL MANHOLE / HANDHOLE AND THE LETTERS
INDICATE THE TYPE OF THE HOLE

CONTROL DIAGRAM AND SCHEMATIC SYMBOLS3

LIMIT SWITCH
NORMALLY CLOSED

CONTROL RELAY, GENERIC
DESIGNATIONS:

CR CONTROL RELAY
MX AUXILIARY RELAY
TR TIMING RELAY
AR ALARM RELAY
RR READY RELAY

LIMIT SWITCH
NORMALLY OPENED

FS1

MOMENTARY PUSH BUTTON
NORMALLY OPENED

LS1

INDICATION LIGHT, PUSH-TO-TEST
W - WHITE     G - GREEN     A - AMBER
R - RED          B - BLUE        C - CLEAR

LS2

LIMIT SWITCH
HELD OPENED

LS3

LIMIT SWITCH
HELD CLOSED

LS4

TS1 TEMPERATURE SWITCH
NORMALLY OPENED

TEMPERATURE SWITCH
NORMALLY CLOSED

TS2

LT2

R

FLS1 FLOAT SWITCH
NORMALLY OPENED

FLOAT SWITCH
NORMALLY CLOSED

FLS2

FLOW SWITCH
NORMALLY OPENED

FLOW SWITCH
NORMALLY CLOSED

FS2

PS1 PRESSURE SWITCH
NORMALLY OPENED

PRESSURE SWITCH
NORMALLY CLOSED

PS2

PB1

MOMENTARY PUSH BUTTON
NORMALLY CLOSED

PB2

MUSHROOM PUSH BUTTON
NORMALLY OPENED

PB3

MUSHROOM PUSH BUTTON
NORMALLY CLOSED

PB4

TG1 TOGGLE SWITCH
NORMALLY OPENED

TOGGLE SWITCH
NORMALLY CLOSED

TWO-POSITION SWITCH
NORMALLY OPENED

THREE-POSITION BUTTON
NORMALLY OPENED

TG2

SS1

TD1 ON DELAY TIME RELAY
NORMALLY OPENED TIMED CLOSED
NOTC

ON DELAY TIME RELAY
NORMALLY CLOSED TIMED OPENED
NCTO

TD2

TD3 OFF DELAY TIME RELAY
NORMALLY OPENED TIMED OPENED
NOTO

OFF DELAY TIME RELAY
NORMALLY CLOSED TIMED CLOSED
NCTC

TD4

LT1

B
INDICATION LIGHT
W - WHITE     G - GREEN     A - AMBER
R - RED          B - BLUE        C - CLEAR

XF1

XF2
TRANSFORMER, SHIELDED ISOLATION
TYPE AND RATINGS AS NOTED ON THE DRAWINGS

TRANSFORMER, POWER
TYPE AND RATINGS AS NOTED ON THE DRAWINGS

LOCAL CONTROL STATION
WITH TWO SELECTOR/PUSH SWITCHES
LOWER-RIGHT SYMBOL INDICATES MOUNTING LOCATION

LOCAL CONTROL STATION
WITH ONE SELECTOR/PUSH SWITCH
LOWER-RIGHT SYMBOL INDICATES MOUNTING LOCATION

P
S
R

EO

FIXED-MOUNT POWER CIRCUIT BREAKER
WITH ADJUSTABLE SOLID STATE RELAY

CIRCUIT BREAKER, GENERIC FIXED-MOUNT
'TMTU' THERMAL-MAGNETIC TRIP UNIT
'ELTU' ELECTRONIC TRIP UNIT

100/5

CT1

100:1

PT1

TRANSFORMER, CURRENT 'CT'
TYPE  AND RATINGS AS NOTED ON THE DRAWINGS

TRANSFORMER, POTENTIAL 'PT' OR 'VT'
TYPE AND RATINGS AS NOTED ON THE DRAWINGS

ELTU

CB1
CIRCUIT BREAKER, GENERIC

FU1
30A

FUSE, GENERIC

LINE OR LOAD REACTOR
CENTER RIGHT NUMBER DENOTES PERCENT IMPEDANCE

NOTES:
ALL SYMBOLS MAY NOT BE UTILIZED FOR THIS PROJECT.
ADDITIONAL SYMBOLS NOT SHOWN ON THIS DRAWING MAY BE SHOWN ELSEWHERE ON THE ELECTRICAL
DRAWINGS. IF REQUIRED, IEC RATINGS WILL INCLUDE THE "IEC" AND "IP" PREFIX.

MOTOR PROTECTION FILTER

AMMETER

AMMETER SWITCH

VOLTMETER

VOLTMETER SWITCH

ELECTRICAL EQUIPMENT CONNECTION

JUNCTION BOX, SIZE PER NEC

THERMOSTAT

FLOAT/FLOW SWITCH

POWER MONITOR

LIMIT SWITCH

PRESSURE SWITCH

LIGHTING, INSTRUMENT OR RECEPTACLE PANELBOARD

CONTROL PANEL

MOTOR CONTROL CENTER

POWER PANELBOARD

CR1

SOL1 SOLENOID, GENERIC

HEATING ELEMENT, GENERIC

CR1 CONTACT, NORMALLY OPENED
TOP ID TAG DENOTES PARENT RELAY

LR1 CONTACT, NORMALLY CLOSED
TOP ID TAG DENOTES PARENT RELAY

L

LR1 CONTROL RELAY, LATCHING

R1

BAT1 BATTERY OR DC POWER SOURCE

ELAPSED TIME METER, ELECTRONIC

A/V

AH2

HORN, ALARM
A/V INDICATES AUDIO AND VISUAL
ANNUNCIATION

XF3

SOLENOID VALVE
O/C OPEN/CLOSE

1200AT
1600AF

300AT
300AF

TMTU

AUTOMATIC OR MANUAL TRANSFER SWITCH, STAND-ALONE
TYPE AND RATINGS AS NOTED ON THE DRAWINGS

A
O

H

SS2

ETM

M

O/C

S

XXX

00

12

7AF
21-70AT

FVNR

4X/SS

200AF
100AT

FU130A

PANELBOARD

1200AT
1600AFA

S
R

PM

A

AS

V

VS

FS

LS

PS

T

JB

E

3%

dV/dT

XF2

LP1
480V
600A

SPD

42 CKT
3R

CCTV

FD

M
1 21.0 FLA

460V
15HP

XXX

A A1

LP-100/15
EM

L21-30

N

L

E

LP-100/15 a

A1

XX

CP

MCC

O/C

M

MCC

XX

ANY GENERAL PANEL

ANY SQUARE

ANY CIRCLE

ANY LIGHTING

ANY AUXILIARY

ANY FIRE BLOCK

ANY CIRCUIT BREAKER

ANY EMERGENCY LIGHTING

ANY OUTLET

ANY VALVE

ANY GROUND BLOCK

30AF
30AT

3R CB1

ELTU

CABLE-TRAY
TYPE AS NOTED ON THE DRAWINGS

ENCLOSURE FAN, 120VAC UON

WIRE WAY
TYPE AS NOTED ON THE DRAWINGS

GENERAL ELECTRICAL  SYMBOLS4

GENERATOR

M
1 21.0 FLA

460V
15HP

XXX

AC MOTOR
WITH INTEGRAL STARTER/ ACTUATOR

MOTOR CONTACTOR

OVERLOAD DEVICE
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RACEWAY AND/OR CABLE ID NUMBER

RACEWAY SYSTEM CALL-OUTS:
CT - CABLE TRAY
BD - BUS DUCT
DB - DUCTBANK
EC - EXPOSED CONDUIT
WW - WIRE WAY/TROUGH

EXISTING ELECTRICAL RACEWAY(S)

NEW TELEPHONE  LINE(S)

UNDERGROUND ELECTRICAL UTILITY

OVERHEAD TELEPHONE UTILITY

OVERHEAD ELECTRICAL UTILITY

EXISTING TELEPHONE LINE(S)

NEW ELECTRICAL RACEWAY(S)

LP-3

RACEWAY HOMERUN TO EQUIPMENT ID TAG AS SHOWN. LINE
TYPE DESIGNATES CONCEALED, EXPOSED, ETC.
NUMBERS/TEXT DESIGNATE HOMERUN EQUIPMENT (I.E. PANEL
BOARD CIRCUIT NUMBER).

NEW GROUNDING / BONDING

EXISTING GROUNDING / BONDING

E

E

T

T

OHE

OHT

UGE

UGT

G G

G

CONCEALED RACEWAY(S) IN FLOOR SLAB, UNDERGROUND, ETC.

EXISTING RACEWAY(S) AND/OR CABLES

RACEWAY TURNED DOWN

RACEWAY TURNED UP

UNDERGROUND TELEPHONE UTILITY

NEW LIGHTNING PROTECTION CONDUCTORL L

9#14 #12G 0.75"C

CONDUCTOR/CABLE CALL-OUT WITHIN RACEWAYTO PLC-1

RACEWAY TERMINATED / CAPPED OFF

RACEWAY REMOVED / ABANDONED

WIRING DEVICE, POWER RECEPTACLE
NEMA CONFIGURATION SHOWN LOWER RIGHT

WIRING DEVICE, POWER RECEPTACLE
WITH INTEGRAL DISCONNECT / LOAD BREAK
NEMA CONFIGURATION SHOWN LOWER RIGHT

L21-30

PR1

LIGHTING AND RECEPTACLE SYMBOLS5

D

150

10'-0" AFF

EXIT SIGN WALL MOUNTED (SINGLE FACE WITH INDICATING ARROWS)
WITH BATTERY PACK ARROW INDICATES DIRECTION OF EXIT DOOR

EXIT SIGN PENDANT MOUNTED (DOUBLE FACE WITH INDICATING
ARROWS) WITH BATTERY PACK ARROWS INDICATE DIRECTION OF
EXIT DOOR

FIXTURE DESIGNATION SYMBOL. SEE LIGHTING FIXTURE SCHEDULE
FOR DESCRIPTION AND TYPE. ALL FIXTURES SHOWN IN A ROOM WITH
THIS SYMBOL SHALL BE OF TYPE INDICATED BY LETTER; NUMBER IN
SYMBOL INDICATES LAMP WATTAGE AND NUMBER OF LAMPS WHERE
MORE THAN ONE (UNLESS OTHERWISE NOTED).  NUMBER BELOW
SYMBOL INDICATES MOUNTING HEIGHT ABOVE FINISHED FLOOR OR
AS NOTED.

WIRING DEVICE
LIGHTING CONTROL SWITCHES:
UPPER-LEFT CHARACTER "a" DENOTES SWITCH DESIGNATION.
LOWER-RIGHT CHARACTER "4" DENOTES SWITCH CONTROL
2 TWO POLE
3 THREE-WAY SWITCH CONTROL
4 FOUR-WAY SWITCH CONTROL
D DIMMER CONTROL
OS OCCUPANCY SENSOR
M MOTOR RATED SWITCH
T 24V DC MOMENTARY CONTACT SWITCH
V VARIABLE SPEED FAN SWITCH

G

GROUNDING / BONDING SYMBOLS9

L L

PENDANT OR CEILING MOUNTED LIGHTING FIXTURE

WALL MOUNTED LIGHTING FIXTURE

POLE OR STANCHION MOUNTED LIGHTING FIXTURE

TWO (2) POLE OR STANCHION MOUNTED LIGHTING FIXTURE

POLE OR STANCHION MOUNTED LIGHTING FIXTURE WITH
RECEPTACLE

TWO (2) LAMP EMERGENCY / EGRESS LIGHTING FIXTURE
LETTERS DENOTE TYPE

GROUND ROD TEST WELL

GROUND ROD

GROUNDING / BONDING CONNECTION
EXOTHERMIC WELD

GROUNDING / BONDING CONNECTION
MECHANICAL

GROUND, EARTH

GROUNDING / BONDING CONDUCTOR
(REFERENCE CONTRACT DOCUMENTS FOR REQUIREMENTS)

LIGHTNING PROTECTION CONDUCTOR
(REFERENCE CONTRACT DOCUMENTS FOR REQUIREMENTS)

NOTES:
ALL SYMBOLS MAY NOT BE UTILIZED FOR THIS PROJECT.
ADDITIONAL SYMBOLS NOT SHOWN ON THIS DRAWING MAY BE SHOWN ELSEWHERE ON THE ELECTRICAL
DRAWINGS. IF REQUIRED, IEC RATINGS WILL INCLUDE THE "IEC" AND "IP" PREFIX.

WIRING DEVICE, SINGLE DUPLEX RECEPTACLE, TYPICAL
LOWER RIGHT CHARACTERS DENOTE THE FOLLOWING:
GF GROUND FAULT CIRCUIT INTERRUPTER
IG ISOLATED GROUND
SS SURGE PROTECTIVE
WP WEATHERPROOF IN-USE
GF/WP GROUND FAULT CIRCUIT INTERRUPTER / WEATHERPROOF

WIRING DEVICE, DUPLEX RECEPTACLE
GROUND FAULT CIRCUIT INTERRUPTER / WEATHERPROOF
NEMA 5-20 125V 20A UNLESS OTHERWISE NOTED ON DRAWINGS

WIRING DEVICE, QUADPLEX RECEPTACLE
NEMA 5-20 125V 20A UNLESS OTHERWISE NOTED ON DRAWINGS

WIRING DEVICE, DUPLEX RECEPTACLE
SPLIT-WIRED / SWITCHED
NEMA 5-20 125V 20A UNLESS OTHERWISE NOTED ON DRAWINGS

LIGHT FIXTURE, VARIOUS TYPES
UPPERCASE CHARACTERS "A1" DENOTES TYPE,
REFER TO LIGHTING SCHEDULE OR DRAWING NOTES
LOWERCASE LETTER "a" DENOTES CONTROL SWITCH
DUAL SWITCHING INDICATED BY PAIRS OF LOWERCASE LETTERS "a,b"
NUMBER "LP-100/15" DENOTES LIGHTING PANEL AND CIRCUIT NUMBER
"NL" DENOTES NIGHT LIGHT, CIRCUIT AHEAD OF CONTROL SWITCHES.

LIGHT FIXTURE, VARIOUS TYPES
EMERGENCY / EGRESS BATTERY BACK-UP POWER

WIRING DEVICE, HEAT-TRACE OR SPECIAL PURPOSE RECEPTACLE
REFERENCE DRAWINGS FOR ADDITIONAL DETAILS

WIRING DEVICE, TELEPHONE
RJ-11 UNLESS OTHERWISE NOTED ON DRAWINGS

WIRING DEVICE, QUADPLEX RECEPTACLE
FLOOR BOX MOUNTED
NEMA 5-20 125V 20A UNLESS OTHERWISE NOTED ON DRAWINGS

WIRING DEVICE, DATA
RJ-45 UNLESS OTHERWISE NOTED ON DRAWINGS

WIRING DEVICE, TELEPHONE AND DATA
FLOOR BOX MOUNTED
RJ-11 AND RJ-45 UNLESS OTHERWISE NOTED ON DRAWINGS

WIRING DEVICE, TELEPHONE AND DATA
RJ-11 AND RJ-45 UNLESS OTHERWISE NOTED ON DRAWINGS

CT110

a

2

a b

D3

a b c

2 3 4

L21-30

GF/WP

GF

A1
a

LP-100/15

A1

LP-100/15 A

A1 a

LP-100/15

aA1

LP-100/15

A
A1

LP-100/15

A A1

LP-100/15
A A1

LP-100/15

GF A A1

LP-100/15
A A1

LP-100/15
EM

042000

RACEWAY/LINE WEIGHTS8

AIR TERMINAL LIGHTNING PROTECTION
(REFERENCE CONTRACT DOCUMENTS FOR REQUIREMENTS)
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PUMP #1

PUMP
NO.2
MC

MAIN
CONTROL

PANEL

PUMP
NO.1
RVSS

BYPASS

PUMP
NO.1
VFD

PUMP
NO.2
RVSS

BYPASS

PUMP
NO.2
VFD

PUMP
NO.3
VFD

PUMP
NO.3
RVSS

BYPASS

PNL LPPS
XFMR
TPS

PUMP
NO.3 MC

PUMP
NO.1
MC

PUMP #2

PUMP #3

MV
109

MV
108

SUMP
PUMP

UTILITY
TRANSFORMER

HVAC

MCB,
FEED
BRKS

PSV
112

M
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E-4

PROPOSED
CHEMICAL BUILDING
(REF. SHEETS E-09 &
E-10 FOR DETAIL)

EXISTING ELECTRICAL
PUMP BUILDING (REF.
SHEETS E-7 & E-8 FOR
DETAIL)

NORTH

KEYNOTES:

USE EXISTING CONDUIT TO PULL NEW
POWER/CONTROL CIRCUITS FOR MV-108 AND
MV-109.

1

C108

C109

VALVE CONTROL PANEL

DISCONNECT SWITCH

SPD

EXISTING GROUND
STORAGE TANK

P105

P104

IPC-5, 1"SP, C102A,
C120B, C102C:
NEW STEEL-REINFORCED
CONCRETE-ENCASED
CONDUIT DUCTBANK

MCC

MCC

MCP

MCP

010' 10' 20'

SCALE: 1"=10' (Horiz.)

LPPS-14, 1" SP
DIRECT BURY
CONDUIT DUCTBANK

COORDINATE CONDUIT DUCTBANK DETAILS
UNDER DRIVEWAY AND DRIVEWAY REPAIR WITH
STRUCTURAL ENGINEER

2
2

4

1

NEW ELECTRICAL HAND HOLE, MINIMUM SIZE
6" x 6" x 6"3

3

NEW STANCHION OR RACK MOUNT TANK DRAIN
PUMP PANEL BY VENDOR. ROUTE CONDUIT
ADJACENT TO EXISTING FENCE LINE

4

DISCONNECT SWITCHES

NEW STANCHION MOUNT NEMA 4X 316SS
TERMINAL BOX FOR TANK DRAIN PUMP AND
ASSOCIATED FLOAT SWITCHES. SEE SHEET E-15
FOR DETAILS.

5

6

TANK DRAIN PUMP
APPROX. LOCATION

TRANSITION FROM EXPOSED RAC
TO UNDERGROUND PVC CONDUIT.
BRING 1" SPARE  CONDUIT RISER
MIN. 18" ABOVE GRADE AT THIS
LOCATION, SEAL AND CAP.

ROUTE EXPOSED CONDUIT SO AS
TO NOT IMPACT ACCESS TO TANK
LADDER OR OTHER EQUIPMENT

5

EXISTING DISCONNECT SWITCHES SHALL BE
PEDESTAL MOUNTED ADJACENT TO NEW VALVE
ACTUATORS. INTERCEPT AND EXTEND EXISTING
CONDUIT AS REQUIRED. SEE SHEET E-12 FOR
MOUNTING DETAILS.

6

3-SETS CBV, 2"C
AND VENTED
CABLE TRAY

P106, C106 DIRECT BURY CONDUIT
DUCTBANK. AVOID PLANTINGS
WHERE POSSIBLE AND RETURN SITE
TO ORIGINAL CONDITION IN A
TIMELY MANNER

E-11

1

E-11

2

E-11

3

7

RACK MOUNT NEW PRESSURE SUSTAINING
VALVE DISCONNECT, CONTROLLER AND
ASSOCIATED ELECTRICAL EQUIPMENT. SEE
SHEET E-12 FOR MOUNTING DETAILS.

7
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250A

225A

VFDRVSS
BYPASS

M
3 141 FLA

460V
125HP

30A

M
3 21 FLA

460V
10HP

M
3 21 FLA

460V
3HP M

3 21 FLA
460V
3HP M

3 21 FLA
460V
3HP M

3 21 FLA
460V
3HPM

3 21 FLA
460V
3HP M

3 21 FLA
460V
3HP

40A

LPPS
480V
100A

42 CKT
3R

TANK
PUMP 3

250A

225A

VFDRVSS
BYPASS

M
3 141 FLA

460V
125HP

250A

225A

VFDRVSS
BYPASS

M
3 141 FLA

460V
125HP

HOIST MV-107 MV-108 MV-109 MV-110 MV-111 MV-112 BOOSTER
PUMP 2

BOOSTER
PUMP1

M
3 4.8 FLA

460V
3HP

1P
15 KVA
480V-120Y/240V
XFMR T-1

EXISTING MCC, 800A, 480V,3PH, 3W

250A

225A

VFDRVSS
BYPASS

M
3 156 FLA

460V
125HP

30A

M
3 14 FLA

460V
10HP

RVSS
BYPASS

M
3 4.8 FLA

460V
3HP

150A20A

125A

VFD

TANK
PUMP 3

150A

VFD

125A

HOIST MV-108

M
3 96 FLA

460V
75HP

MV-110 MV-112

RVSS
BYPASS

UTILITY POWER
FROM EXISTING
300 KVA XFMR

800A
MCB

M
3 96 FLA

460V
75HP

MV-111MV-107 BOOSTER
PUMP 2MV-109

800A
MCB

BOOSTER
PUMP 1

EXISTING MCC, 800A, 480V,3PH, 3W

UTILITY POWER
FROM EXISTING
300 KVA XFMR

P104: 3#10, 1#10G,
0.75"C

P105: 3#10,
1#10G, 0.75"C

P101: 3C#1+G, VFD
SMFC IN EXISTING 2"C

P102: 3C#1+G, VFD
SMFC IN EXISTING 2"C

20A20A20A20A

20A20A20A20A20A20A

NEMA 4X 316SS
25KAIC
120/240V

7.5KVA
480-120/240V
1-PHASE

NEW INTEGRATED
POWER CENTER

IPC

P103: 2#10,
1#10G, 0.75"C

#8 BARE CU
GND, 0.5"C

40A

LPPS
480V
100A

20 CKT

1P
15 KVA
480V-120Y/240V
XFMR T-1

M
3 4.8 FLA

460V
3HP M

3 4.8 FLA
460V
3HP M

3 4.8 FLA
460V
3HP

LIGHTING
CONTACTOR

M
3 4.8 FLA

460V
3HP

4X/SS

30AF
NF

4X/SS

30AF
NF

4X/SS

30AF
NF

4X/SS

30AF
NF

4X/SS

30AF
NF

P104: 3#10, 1#10G,
IN EXISTING CONDUIT

P105, 3#10, 1#10G,
IN EXISTING CONDUIT

P103 TANK DRAIN PUMP 
PANEL BY VENDOR

M
3 12 FLA

230V
2HP

TANK DRAIN
PUMP

LPPN-14: 2#8, #8G, 1"C

P106: 2#10, #10G, 1"C

TO EXTERIOR
LIGHTS

PSV-11 CONTROL
PANEL BY VENDOR

PRESSURE
SUSTAINING

VALVE
PSV-112

S S

CBV,
AS REQ. IPC-7: 2#10, #10N,

#10G, 0.75"C

30A

4X/SS

30AF
NF

4X/SS

30AF
NF
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E-5

KEY NOTES:

INTERCEPT AND EXTEND EXISTING CONDUIT WHERE PRACTICAL.

MCC MODIFICATIONS FOR EACH BOOSTER PUMP SHALL INCLUDE
THE FOLLOWING NEW COMPONENTS:

96A VARIABLE FREQUENCY DRIVE
150A VFD SECTION BREAKER
125A BYPASS SECTION BREAKER
OVERLOAD RELAY (AS REQUIRED)

EXISTING ONE LINE DIAGRAM
SCALE: NTS

PROPOSED ONE LINE DIAGRAM
SCALE: NTS

1

2

1

2 2

1

1

1
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INTERCONNECT DIAGRAM
SCALE: NTS

AMMONIA TANKS
1&2 LEVEL

TRANSMITTERS

VFD/RVSS-1
CONTROLS

SH

PRESSURE
SUSTAINING

VALVE
ASSEMBLY

(BY VENDOR)

NORTHWEST BOOSTER PUMP STATION MAIN PLC PANEL (MCP)

VFD/RVSS-2
CONTROLS

SH

MOTOR
OPERATED
VALVE 108

MOTOR
OPERATED
VALVE 109

AMMONIA TANKS
& METERING SKID

CONTAINMENT
HIGH LEVEL
SWITCHES

SODIUM HYPO
TANKS 1&2 LEVEL
TRANSMITTERS

C111: 4#14,
#14G, 0.75"C

C110A: 2 SETS
2C#16 TSP, 1"C;

C110B: 18#14,
#14G, 1"C

C121: 4#14,
#14G, 0.75"C

C120A: 2 SETS
2C#16 TSP, 1"C;

C120B: 18#14,
#14G, 1"C

C102A: 5 SETS 2C#16 TSP, 1"C;
C102B: 12#14G, #14G, 1"C;

C102C: CAT6, #14G, 1"C

C103: 12#14, #14G
IN EXISTING

CONDUIT

C104: 12#14, #14G
IN EXISTING

CONDUIT

BOOSTER PUMP 1
THERMAL SWITCH

AND SPACE HEATER

BOOSTER PUMP 2
THERMAL SWITCH

AND SPACE HEATER

C101: 4#14,
#14G, 0.75"C

EYEWASH/SHOWER
FLOW SWITCH:

CHEMICAL
BUILDING

CONTROL
PANEL

LE
145

LIT
145

LE
135

LIT
135

LE
136

LIT
136

PSV
112

MV
108

MV
109

FS
101

M
102

M
101

SODIUM HYPOCHLORITE LOCAL CONTROL PANEL AMMONIUM SULFATE LOCAL CONTROL PANEL

C132: 4#14, 1#14G, 0.75"C

C130B:  12#14, #14G, 1"C C140B:  12#14, #14G, 1"C

SODIUM HYPO
METERING

PUMPS 1 & 2

M
131

M
132

C134: 4#14, 1#14G, 0.75"C

AMMONIA
METERING

PUMPS 1 & 2

M
141

2

M
142

C135: 2C#16 TSP,
#14G, 1"C

C136: 2C#16 TSP,
#14G, 1"C

CONTROL JUNCTION BOX (CJB) CONTROL JUNCTION BOX (CJB)

C10X: 16#14,
#14G, 1"C

C102A: 4 SETS
2C#16 TSP, 1"C;

C102C: CAT6,
#14G, 1"C

3

C1XA: 12-SETS
2C#16 TSP, 1.5"C

C1XB: 40#14,
#14G, 1.5"C

1

1"C SPARE

C131: 2-SETS
2C#16 TSP, 0.75"C

C133: 2-SETS
2C#16 TSP, 0.75"C

LSH
137

C137: 2#14, CBV, 1"C

SODIUM HYPO
TANKS & METERING
SKID CONTAINMENT

HIGH LEVEL
SWITCHES

C142: 4#14, 1#14G, 0.75"C

C144: 4#14, 1#14G, 0.75"C

C141: 2-SETS
2C#16 TSP, 0.75"C

C143: 2-SETS
2C#16 TSP, 0.75"C

LE
146

LIT
146

LSH
147

C130A: 7-SETS 2C#16 TSP, 1.5"C C140A: 7 SETS 2C#16 TSP, 1.5"C

1"C SPARE 1"C SPARE

TS TS

3 3

33

MCC

2

LSH
138

LSH
148

C138: 2#14, CBV, 1"C

C145: 2C#16 TSP,
#14G, 1"C

C146: 2C#16 TSP,
#14G, 1"C

C147: 2#14, CBV, 1"C

C148: 2#14, CBV, 1"C

TANK DRAIN PUMP
PANEL (BY VENDOR)

TERMINAL BOX (TB)

TANK DRAIN
SUMP LEVEL
SWITCHES

LSH LSL

CBV, CONDUIT &
CABLE GLANDS
AS REQ.

C106: 4#14, 0.75"C

1"C SPARE, STUB UP
AT EDGE OF GST

C1X1: 8#14,
2#14G, 1"C

FIT
139

SODIUM HYPO
PUMP SKID
DISCHARGE

FLOW METER

C139: 2C#16 TSP,
#14G, 1"C

FIT
149

AMMONIA
PUMP SKID
DISCHARGE

FLOW METER

C149: 2C#16 TSP,
#14G, 1"C
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E-6

KEYNOTES:

EXISTING PUMP AND INSTRUMENTATION TO REMAIN UNMODIFIED
NOT SHOWN.1

EXISTING CONTROL WIRING AND CONDUIT BETWEEN VFD PANEL
AND MAIN PLC PANEL IS PERMITTED TO BE REUSED WHERE ABLE.2

CIRCUIT CONSOLIDATION AS FOLLOWS:
· C101 AND C102B SHALL ROUTE AS C10X BETWEEN NEW CJB

AND THE PLC.
· C131, C135 AND C136 SHALL ROUTE AS C130A BETWEEN

SODIUM HYPO CONTROL PANEL AND NEW CJB.
· C132, C134 AND C137 SHALL ROUTE AS C130B BETWEEN

SODIUM HYPO CONTROL PANEL AND NEW CJB.
· C141, C145 AND C146 SHALL ROUTE AS C140A BETWEEN

AMMONIA PUMP CONTROL PANEL AND NEW CJB.
· C142, C144 AND C147 SHALL ROUTE AS C140B BETWEEN

AMMONIA PUMP CONTROL PANEL AND NEW CJB.
· C131, C135, C136, C141, C145 AND C146 SHALL ROUTE AS

C1XA BETWEEN NEW CJB AND THE PLC.
· C132, C134, C137, C142, C144 AND C147 SHALL ROUTE AS

C1XB BETWEEN NEW CJB AND THE PLC.
· C111 AND C121 SHALL ROUTE AS C1X1 BETWEEN THE MCC

AND BOOSTER PUMPS 1 AND 2.

3

ISSUED FOR BID
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PUMP
NO.2
MC

MAIN
CONTROL

PANEL

EXISTING NaClO TANK

EXISTING AMMONIA TANK

PUMP
NO.1
RVSS

BYPASS

PUMP
NO.2
RVSS

BYPASS

PUMP
NO.3
VFD

PUMP
NO.3
RVSS

BYPASS

PNL LPPS
XFMR
TPS

PUMP
NO.3 MC

PUMP
NO.1
MC

PUMP #3

SUMP
PUMP

UTILITY
TRANSFORMER

HVAC

MCB,
FEED
BRKS

LIGHTING
CONTACTOR
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NAOH TANK

NH4 TANK

NORTH

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

02 2

KEYNOTES:

EXISTING VFDS TO BE REMOVED AND
REPLACED1

EXISTING MCC SECTION TO BE MODIFIED.2

PUMP #2

EXISTING ANALYZERS AND SAMPLE PUMP
TO REMAIN.3

EXISTING CHEMICAL METERING PUMPS
AND ASSOCIATED HOA PANELS TO BE
DEMOLISHED, SEE SHEET E-14 FOR NEW
EQUIPMENT DETAILS.

4

EXISTING CHEMICAL TANKS WITH
ASSOCIATED LEVEL INSTRUMENTATION
TO BE  REPLACED.

5

LIT

LIT EXISTING AIT
SAMPLE PUMP

11 2222

4

4

5

5

PUMP BUILDING EXTERIOR LIGHT
FIXTURES TO BE REMOVED AND
REPLACED

6

4

4

PUMP
NO.1
VFD

PUMP #1

PUMP
NO.2
VFD

6

6

AutoCAD SHX Text
I:\01024\0206\ENG\80-DRAWINGS\ELECTRICAL\EB100-010240206-PUMP ROOM.DWG 08/12/2024 11:08:09 AARON TURMAN

http://www.mckimcreed.com
AutoCAD SHX Text
LAUREL L. SMITH, P.E.

AutoCAD SHX Text
No. 91041

AutoCAD SHX Text
DEMOLITION (SEE NOTE 5)

AutoCAD SHX Text
DEMOLITION (SEE NOTE 5)



PUMP
NO.2
MC

MAIN
CONTROL

PANEL
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RVSS

BYPASS
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VFD

PUMP
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RVSS

BYPASS

PUMP
NO.2
VFD

PUMP
NO.3
VFD

PUMP
NO.3
RVSS

BYPASS

PNL LPPS
XFMR
TPS

PUMP
NO.3 MC

PUMP
NO.1
MC

PUMP #3

SUMP
PUMP

UTILITY
TRANSFORMER

HVAC

MCB,
FEED
BRKS

P
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LIGHTING
CONTACTOR

PUMP
NO.1
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NO.2
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PUMP BUILDING PROPOSED PLAN
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NORTH

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

02 2

P101

C111
P102

C121

C10X
C1XB

KEYNOTES:

INSTALL NEW  VFD FOR PUMP 1 AND 2.1

HOME RUN CIRCUITS IN EXISTING CONDUIT
NOT SHOWN. REFER TO SITE PLAN FOR
DETAIL.

2

3

SPARE 1"

REROUTE POWER FOR THE EXISTING
CHEMICAL ANALYZERS AS REQUIRED DUE
TO DEMO OF METERING PUMP EQUIPMENT.

3

1 1

LPPS-5

LPPS-5

LED
C

8'-0" AFF TYP. OF 3 LPPS-5
P103

C102C
C102A

C1XA

2

2

2

2

LPPS-14

CONTINUED
SHEET E-4

4 UTILIZE EXISTING UNDERGROUND CONDUIT
FOR NEW VFD SHIELDED MOTOR FEEDER
CABLE

4

4

C1X1

5 CUT AND PATCH EXISTING FLOOR AS
REQUIRED TO INSTALL NEW CONTROL
CONDUIT TO MOTORS. CONDUIT SHALL BE
ROUTED SO AS TO NOT INTERFERE WITH
EQUIPMENT ACCESS OR OVERHEAD CRANE
OPERATION.
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IPC-3 b

A

IPC-3 b

A

IPC-3 b

A

IPC-3 b

A

IPC-1 a

A

IPC-1 a

A
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CHEMICAL BUILDING POWER AND LIGHTING
PLAN

JG
LLS

AAH/MF
PJL NA

AS SHOWN
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E-9

KEYNOTES:

SEE SHEET E-10 FOR CONTINUATION OF
GROUNDING AND LIGHTNING PROTECTION
SYSTEM PLANS

1

WALL OR STANCHION MOUNT CHEMICAL
PUMP CONTROL PANELS AND IPC TOP OF
ENCLOSURE AT EL. 14.0 (9.5' AFG).
MAINTAIN 36" DEPTH WORKING SPACE IN
FRONT OF PUMP CONTROL PANELS AND
42" DEPTH WORKING SPACE IN FRONT OF
IPC.

2

LIT

C136C135

C146C145

NORTH

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

02 2

IPC-4
WP

MOUNT PUMP SKID RECEPTACLES TO THE
BACK WALL OF THE PUMP SKID BASE.

INSTALL GENERAL USE RECEPTACLES AT
EL. 11.0 (6.5' AFG)

3

4

5

IPC-07, 1" SP

CHEMICAL BUILDING POWER PLAN
SCALE: 1/2"=1'-0"

CHEMICAL BUILDING LIGHTING PLAN
SCALE: 1/2"=1'-0"

SODIUM HYPO
TANK 2

SODIUM HYPO
TANK 1

AMMONIUM
SULFATE TANK 2

AMMONIUM
SULFATE TANK 1

AMMONIA
METERING
PUMP SKID

SODIUM HYPO
CONTROL PANEL

SODIUM
HYPO

METERING
PUMP SKID

LIT

LIT LIT

EMERGENCY
EYEWASH SHOWER

3

4

4

LED
C

14'-0" AFG

LED
A

16' AFG
TYP. OF 6

LED
B

9'-0" AFF
TYP. OF 2

TO APCP

LPPS-5

OS

b

OS

a

PJB MINIMUM SIZE: 6" X 6" X 6"
CJB MINIMUM SIZE: 12" X 12" X 6"
NEMA 4X, 316SS.

5

2

IPC-2
WP

IPC-2
WP

IPC-4
WP

4

4

3 IPC-6
WP

IPC-5
WP

IPC-2
WP

4

2

AMMONIA PUMP
CONTROL PANEL

IPC

IPC-4
WP

4

IPC-3: 2#12,
1#12G, 0.75"C

IPC-1: 2#12,
1#12G, 0.75"C

IPC-3: 2#12,
1#12G, 0.75"C

IPC-1: 2#12,
1#12G, 0.75"C

IPC-4
WP

4

LPPS-5

EXISTING CONDUIT AND
WIRE TO PUMP BUILDING
LIGHTING CONTACTOR

LPPS-5: 2#12, 1#12G, 0.75"C
TO PUMP BUILDING
LIGHTING CONTACTOR

C10X

C1XB

SPARE 1"

LPPS-5
P103

C102C

C102A

C1XA

C102A, C102B, C102C

IPC-2
WP

4

FS

IPC-8

TO APCP

TO SHCP TO SHCP

APCP

SHCP

INTEGRATED
POWER CENTER

TO CJB

CJB

PJB

1

1

CHLORINE AND AMMONIA ROOMS ARE
CORROSIVE LOCATIONS. STAINLESS STEEL
ENCLOSURE FOR IPC SHALL BE TYPE 316. NO
OTHER ELECTRICAL PANELS, BOXES, OR STRUT
OF METAL CONSTRUCTION SHALL BE
PERMITTED IN THESE AREAS. REFER TO
PROJECT SPECIFICATIONS FOR ADDITIONAL
MATERIAL REQUIREMENTS.

6

6

6

6

6

C147

LSH
TO APCP

C137

LSH
TO SHCP

C140A, C140B

P103

C130A, C130B

C138

LSH

TO SHCP

C148

LSH

C101

TO IPC

LIQUID-TIGHT FLEXIBLE NON-METALLIC CONDUIT
SHALL BE USED FOR LAST 6 FEET OF OVERHEAD
CONNECTION TO LEVEL TRANSMITTERS, TO AID IN
CHEMICAL TANK REMOVAL/REPLACEMENT.

7

77

7 7

FIT

TO APCP

TO SHCP

FIT

C139

IPC-10

C149, IPC-10
TO APCP
& IPC
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KEYNOTES:

1

NORTH

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

02 2

EXISTING GROUND GRID AND LIGHTNING
PROTECTION SYSTEM SHOWN GRAY. TEST
EXISTING GRID AND ADD NEW COMPONENTS AS
NEEDED TO MEET 25 OHM OR LESS
RESISTANCE TO GROUND WHERE INDICATED.

1

GROUND ROD
IN TEST WELL

#4/0 BARE CU

LIGHTNING
AIR TERMINAL

(TYP. OF 3)

NEW GROUNDING RODS SHALL BE COPPER
CLAD RIGID STEEL, 3/4" DIAMETER X 10'.
PROVIDE ADDITIONAL ROD LENGTH AS NEEDED
TO MEET 5 OHM OR LESS RESISTANCE TO
GROUND.

AIR TERMINALS SHALL BE STAINLESS STEEL,
MIN.  3/4" X 18" LONG. COORDINATE ADHESIVE
MATERIALS AND DOWN CONDUCTOR ROUTING
WITH BUILDING MANUFACTURER.

2

3

SEE SHEET E-12 FOR LIGHTNING, GROUNDING
AND BONDING DETAILS.4

3

CLASS I LIGHTNING
CONDUCTOR
MATERIALS (TYP.)

2 2

SEE SHEET E-9 FOR
GROUND CONNECTIONS

INSIDE BUILDING

11

AutoCAD SHX Text
I:\01024\0206\ENG\80-DRAWINGS\ELECTRICAL\EB100-010240206-CHEM ROOM.DWG 08/12/2024 11:08:26 AARON TURMAN

http://www.mckimcreed.com
AutoCAD SHX Text
LAUREL L. SMITH, P.E.

AutoCAD SHX Text
No. 91041



LP-25 1" SP C102B C102A C102C LP-14 1" SP P107

ELECTRICAL DUCTBANK
SECTION 1
SCALE: N.T.S.

ELECTRICAL DUCTBANK
SECTION 2
SCALE: N.T.S.

ELECTRICAL DUCTBANK
SECTION 3
SCALE: N.T.S.
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E-11

LIGHTING FIXTURE SCHEDULE

SYMBOL LABEL IMAGE QUANTITY MANUFACTURER CATALOG NUMBER DESCRIPTION WATTAGE

A 6 Lithonia Lighting FEM L48 3000LM IMAFL
MD  80CRI 40K STSL

4' PENDANT SUSPENDED LED LUMINAIRE, SUITABLE FOR
WET, DAMP, AND/OR COLD LOCATIONS. ONE-PIECE
ACRYLIC, LINEAR RIBBED FROSTED MEDIUM SPREAD
DISTRIBUTION LENS, STAINLESS STEEL LATCHES, 4000K

18

B 3 Lithonia Lighting KAXW LED P2 40K R3
MVOLT

KAXW LED, PERFORMANCE PACKAGE 2, 4000K, TYPE 3,
120V, PHOTOCELL CONTROLLER 49

C 2 Lithonia Lighting WLTC 1 R SD
WLTC - WET LOCATION EXIT/EMERGENCY LIGHT COMBO, 90
MIN. BATTERY BACKUP, CORROSION RESISTANT 7.0

NOTES:
1. INTERCEPT, EXTEND AND REWIRE EXISTING CIRCUITS AS REQUIRED.
2. COMBINATION EXIT SIGN AND EMERGENCY LIGHTING SHALL BE POWERED

FROM THE SAME PANEL CIRCUIT AS OTHER LIGHT FIXTURES IN THE ROOM,
BUT ROUTE AS UNSWITCHED CIRCUITS.

3. ALL EXTERIOR LIGHTING CIRCUITS SHALL ROUTE THROUGH THE EXISTING
PUMP BUILDING LIGHTING CONTACTOR.

4. NEW/ MODIFIED PANELBOARD CIRCUITS SHALL BE 2#12, #12G, 0.75"C, EXCEPT
AS NOTED ON SHEET E-5.

1

E-4 E-11

2

E-4 E-11

3

E-4 E-11
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AIR TERMINAL DETAIL
SCALE: N.T.S.

ALUMINUM LIGHTNING CONDUCTOR
THOMPSON No. 509 OR EQUAL

AIR TERMINAL
ALUMINUM, 1/2" x 18"

ALUMINUM AIR TERMINAL BASE
THOMPSON No. A690 OR EQUAL

TYPICAL OUTSIDE ELECTRICAL EQUIPMENT RACK (FRONT ELEVATION)
SCALE: N.T.S.

DETAIL NOTES:

1. CONDUIT(S) DEPICTED ON FRONT ELEVATIONS ARE SHOWN TO CONVEY DESIGN INTENT AND DO NOT DEPICT ACTUAL SIZES OR QUANTITIES.
CONTRACTOR SHALL REFERENCE ALL CONTRACT DRAWINGS FOR MINIMUM CONDUIT AND CONDUCTOR REQUIREMENTS.

2. ALL EXPOSED CONDUIT SHALL BE RIGID ALUMINUM CONDUIT, EXCEPT FOR CONDUIT IN CHEMICAL AREAS WHICH SHALL BE PVC-80.
3. ALL CONDUIT(S) SHALL ENTER THE BOTTOM OF ALL ENCLOSURES WITH CONDUIT HUBS - CHASE/CLOSE CONDUIT NIPPLES AND SIDE

ENTRIES ARE NOT ACCEPTABLE.
4. ALL CONDUIT ENTRIES SHALL HAVE MOISTURE SEALANT APPLIED AFTER ACCEPTED START-UP AND COMMISSIONING WITH IDEAL

INDUSTRIES DUCT-SEAL OR APPROVED EQUAL.
5. ALL CONDUIT SUPPORTS, CLAMPS, HANGERS, ETC. SHALL BE STAINLESS STEEL.
6. ALL STRUT-CHANNEL SHALL BE STAINLESS-STEEL.
7. STRUT-CHANNEL SHALL NOT BE BENT, DRILLED, CUT OR OTHERWISE MODIFIED TO PRODUCE FITTINGS, BRACES OR BRACKETS FOR

CONDUIT AND EQUIPMENT SUPPORTS.
8. MANUFACTURED STRUT-CHANNEL BRACES, BRACKETS, FITTINGS OR POST BASES SHALL BE PROVIDED AND INSTALLED WITH ASSOCIATED

HARDWARE AND FASTENERS FOR CONDUIT AND EQUIPMENT SUPPORTS.
9. ALL FASTENERS, BOLTS, NUTS, SCREWS, WASHERS, ETC. SHALL BE STAINLESS STEEL
10. ALL THROUGH-BOLT FASTENINGS SHALL HAVE SST. FENDER AND LOCK WASHERS.
11. I-BEAM SUPPORT POSTS SHALL BE ALUMINUM W6x9 120" MINIMUM.

A. ALL DRILLED HOLES SHALL BE DE-BURRED, FILED SMOOTH, CLEANED, DE-GREASED AND OIL FREE PRIOR TO APPLYING ZINC RICH
AEROSOL SPRAY

B. I-BEAM SUPPORT POSTS SHALL HAVE 20-MIL CURED COAL-TAR EPOXY COATING PRIOR TO EMBEDMENT INTO CONCRETE ANCHOR BASE,
BITUMASTIC 50 OR APPROVED EQUAL

C. ALL I-BEAM SUPPORT POSTS SHALL BE CONNECTED TO "GROUNDING RING" WITH MECHANICAL LUG CONNECTIONS WITH
ANTI-VIBRATION SST. FASTENERS.

ALUMINUM W6x9
I-BEAM SUPPORTS,

ADDITIONAL SUPPORTS
EVERY 60"

ELECTRICAL
ENCLOSURES
AS REQUIRED

SST STRUT
CHANNEL

DIE-CAST CONDUIT HUB
(TYPICAL ALL CONDUIT
ENTRIES)

RIGID ALUMINUM
CONDUIT
(TYPICAL ALL)

20-MIL BITUMASTIC
COATING ON

ALL 'I-BEAM' SUPPORTS

6" CONCRETE
EQUIPMENT PAD

NOT ALL CONDUITS
ARE SHOWN

CLEAN
COMPACTED FILL

CONCRETE
ANCHOR BASE

FINISHED
GRADE

EQUIPMENT ENCLOSURES
AS REQUIRED

36"
MIN.

6' MAX.

24" MIN.
EMBEDMENT

SELECT COMPACTED BACKFILL
CONTAINING NO MATERIALS OR STONE
LARGER THAN 3/4"

2" MIN. WARNING TAPE

COMPACTED FILL

12" MAX.

24" MIN.

2" MIN.

DO NOT TAMP DIRECTLY OVER
CONDUITS WITH LESS THAN 12" FILL

DIRECT BURIED DUCTBANK
SCALE: N.T.S.

FINISHED GRADE

2" MIN.

SCHEDULE 80 PVC CONDUIT, SIZE
AND QUANTITY AS REQUIRED

REINFORCED CONCRETE DUCTBANK
SCALE: N.T.S.

FINISHED GRADE

SCHEDULE 40 PVC CONDUIT, SIZE
AND FILL PER CONDUIT SCHEDULE
SHEET E-12

6" DETECTABLE WARNING TAPE

COMPACTED SUB-BASE

#4/0 BARE TINNED COPPER
GROUNDING CONDUCTOR

#3 REBAR STIRRUPS
@12" INTERVALS WITH
CLASS-B LAP

#4 REBAR LATERALS (4 MIN.)
ADDITIONAL REBAR @ 24"
INTERVALS

3000psi CONCRETE GROUT MIX WITH
P-GRAVEL AGGREGATE, RED DYE

12" MAX.
24" MIN.

4" (MIN.)

4" (MIN.)

PVC BELL-END FITTING

NON-HARDENING SILICONE
SEALANT

FINISHED FLOOR

PVC SCH-80 CONDUITCONCRETE
12" MIN.

GROUND CABLE

3/4" CU-CLAD GROUND ROD

BARE COPPER GROUND

12" MIN.
#57 CRUSHED STONE

MECHANICAL CONNECTION

FINISHED GRADE

11" x 18" CONCRETE BOX
WITH TRAFFIC RATED COVER AND OPEN BOTTOM

18"

24" MIN.

TYPE 'TA' EXOTHERMIC
WELD MOLD

FLAT PLATE
BUILDING STEEL

GROUNDING CONDUCTOR

TYPE 'VB' EXOTHERMIC
WELD MOLD

TYPE 'GT' EXOTHERMIC
WELD MOLD

CU-CLAD GROUND ROD

GROUNDING CONDUCTOR

GROUND ROD TEST WELL
SCALE: N.T.S.

GROUNDING CONDUCTOR

2-HOLE 1/2"Ø
 MECHANICAL LUG

TYPE 'LA' EXOTHERMIC
WELD MOLD

(SLOPE AWAY FROM BOX)

GROUND CABLE SLEEVE DETAIL
SCALE: N.T.S.

EXOTHERMIC WELD 'GT' CONNECTION
SCALE: N.T.S.

EXOTHERMIC WELD 'VB' CONNECTION
SCALE: N.T.S.

EXOTHERMIC WELD 'TA' CONNECTION
SCALE: N.T.S.

EXOTHERMIC WELD 'LA' CONNECTION
SCALE: N.T.S.

SINGLE

LEVEL SWITCHES ARE
SUSPENDED TYPE WITH
STABILIZING WEIGHT.

SEE SPECIFICATIONS FOR
MOUNTING BRACKET

MATERIAL REQUIREMENTS

TYPICAL LEVEL SWITCH MOUNTING DETAIL
SCALE: NTS

NOTES:
1. SEE SPECIFICATIONS FOR

MOUNTING BRACKET
INSTALLATION MATERIAL
REQUIREMENTS.

2. MANUFACTURER'S MINIMUM
BLANKING DISTANCE TO MAX
HIGH LEVEL.

3. MOUNT SENSOR AWAY FROM
TANK FILL AND OTHER
OBSTRUCTIONS.

4. MANUFACTURER'S
RECOMMENDED DISTANCE
BETWEEN TANK SIDE WALL
AND SENSOR.

5. USE LFNC FOR LAST 6FT OF
CONDUIT TO TRANSMITTER.

NOTE 2 NOTE 4

CL

SENSOR CABLE IN CONDUIT
TO REMOTE DISPLAY

LIFTING HANDLE

BLIND PVC FLANGE

LEVEL SENSOR

CHEMICAL
TANK

ULTRASONIC SENSOR TANK MOUNTING DETAIL
SCALE: NTS

66" MAX.

NOTES:

1. FILE AND ROUND ALL CORNERS SMOOTH, REAM ALL HOLES.
2. USE 316-SST FASTENERS, HARDWARE AND CONDUIT STRAPS.
3. FACE INSTRUMENT STAND NORTH WHEREVER POSSIBLE.
4. NYLON SPACERS SHALL BE USED ON ALL ALUMINUM

MATERIALS IN CONTACT WITH CONCRETE OR COATED WITH
BITUMASTIC PAINT.

LINE
J2

EQUIP
J1

6" MIN.

FINISHED GRADE

3/4" CU-CLAD GROUND
ROD (FOR SPD USE)

RIGID ALUMINUM CONDUIT (AS REQUIRED)
13/16" x 1-5/8" AL STRUT CHANNEL

#2 TINNED CU WIRE (FOR SPD USE)

AL SUN/RAIN SHIELD (EXPOSED
INSTRUMENT OR DEVICE DISPLAY)

NEMA 4X 316SS DEVICE
BOXES (AS REQUIRED)

1/2" LFNC (INSTRUMENTS ONLY)

OUTSIDE STANCHION MOUNT DETAIL
SCALE: NTS

4-WIRE
INSTRUMENTL

N
G

L
N
G

G
120VAC

+
-

+
-SIGNAL

SURGE
PROTECTION
DEVICE

TOGGLE
SWITCH

4-WIRE
INSTRUMENT

SHIELDED CABLE-GROUND
SHIELD AT DESTINATION

UNPROTECTED
SIDE

GROUND USING #8 BARE
SOLID COPPER GROUND

CONNECTED TO GROUND
GRID OR GROUND ROD

PROTECTED SIDE TO
4-WIRE INSTRUMENT

24 INCH
SEPARATION

(MAX)

MOUNT ARRESTOR ADJACENT
TO INSTRUMENT AND UNDER

SUNSHIELD WHERE PROVIDED

WATERTIGHT
CORD FITTING

# 8 BARE COPPER GROUND
CONNECTED TO GROUND GRID

WEATHERPROOF POWER TOGGLE SWITCH

120VAC POWER 4-20mA DC SIGNAL

4-WIRE INSTRUMENT SURGE ARRESTOR
FOR INSTALLATION
SCALE: NTS

36" MIN.

4000psi SQUARE
CONCRETE POST

PROVIDE 6" MIN. SEPARATION
FROM ALL POWER CONDUITS

AND 2" MIN. SEPARATION
BETWEEN CONTROL CONDUITS.

PROVIDE 6" MIN. SEPARATION
FROM ALL POWER CONDUITS

AND 2" MIN. SEPARATION
BETWEEN CONTROL CONDUITS.
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4

5

6

7

8

9

10

11

12

13

14

15

16

17

BBS

CONTINUED LINE 20

L1 L2 L3

FU
B1C1

CL21

CL22

CL1

CL2

X1 X2

XXX

H2H1

1

2

XXX

3

4

XXX

1

2

M

REMOTE 4-20mA SPEED
SETPOINT COMMAND

V+

V-

4-20mA SPEED
REFERENCE

V+

V-

L11  PERMIS

L12  RUN FWD

L13  AUTO/MAN

L14  FAULT RESET

USER SUPPLIED
SHUTDOWN
INTERLOCK

BA
BCR3
CR3

HAND AUTO
XOO

SS
BA GBG

OFF

OOX

XOO

OOX

XXO

24V

L0P

L01

L02

COM

C D

AUTO
START

BA
HTB

BA
HTB

M

FAN2

M

FAN1

XO
VFD BYPASS PLC BYPASS COMMAND BIC2 BLC2

VFD ON

A

BCR3

BCR2

BCR2

OXX

OX

OX

BIC1

INTERPOSING RELAY

VARIABLE
FREQUENCY

DRIVE
(96A)

BLC1

BLC2

L1

FPF

L2

BLCR1 BLC1

BLCR2 BLC2

OL

OL

18

19

20

21

22

23

24

25

26

27

28

29

BBS2

L1 L2 L3

BFU
B1C2

CONTINUED LINE 4 B1C2

REDUCED
VOLTAGE

SOFT
STARTER

X1 X2

XXX

H2H1

TO EXISTING
CONTROL CIRCUITS

TO EXISTING
CONTROL CIRCUITS
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MCC MODIFICATION - TRANSFER PUMP VFD SCHEMATIC
SCALE: NTS

MCC BYPASS SECTIONMCC VFD SECTION

MCC CONTACTOR SECTION

NOTES:
1. COMPONENTS SHOWN IN BOLD ARE NEW WORK, SIZE

AS SHOWN ON SHEET E-5 AND AS PER MANUFACTURER
REQUIREMENTS.

2. EXISTING WIRING INTERNAL TO THE MCC IS PERMITTED
TO BE REUSED WHERE PRACTICAL.
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1

2

3

4

5

6

7

15A
CB1

FROM MCP
L N

A
O

H
XOO

PUMP 1

NC:

NO: 6

RUN RELAY
PUMP 1

CR1

OOX
PLC CALL TO RUN 1A01 A02

OOX
PLC CALL TO RUN 2A03 A04

(TO VFD)
PUMP 1 RUN

CR1A05 A06 A07 A08

NC:

NO: 6

RUN RELAY
PUMP 2

CR2

A11 A12 A13 A14

(TO VFD)
PUMP 2 RUN

CR2

L1 N

A
O

H
XOO

PUMP 2

A09 A10

HIGH LEVEL SWITCH
TANK CONTAINMENT

FSH

HIGH LEVEL SWITCH
SKID CONTAINMENT

FSH

(FROM VFD)
PUMP 1 FAULT

CRX1

(FROM VFD)
PUMP 2 FAULT

CRX2 A15 A16
SPARE

S
P

1

BACKPANEL VIEW

CB1

S
P

2

S
P

3

S
P

4

S
P

5

S
P

6

TB-B

TB-C

TB-A

24"

24"

8"

FRONT VIEW SIDE VIEW

PUMP 1 PUMP 2

_______ PUMP CONTROL PANEL

          OFF
HAND      AUTO

          OFF
HAND      AUTO

8

9

10

11

12

13

S
P
D

+

-

+

-

PUMP 1
SPEED FEEDBACK
TO PLC

S
P
D

+

-

+

-

PUMP 2
SPEED FEEDBACK
TO PLC

S
P
D

+

-

+

-

PUMP 1
SPEED COMMAND
TO PLC

S
P
D

+

-

+

-

PUMP 2
SPEED COMMAND
TO PLC

CABLES TO PUMP 1
VFD CONTROLLER

B01

B02

B04

B05

B07

B08

B10

B11

s s
B03

s s
B06

s s
B09

s s
B12

S
P
D

+

-

+

-

TANK 1
LEVEL STATUS
TO PLC

S
P
D

+

-

+

-

TANK 2
LEVEL STATUS
TO PLC

CABLES TO TANK 1
LEVEL TRANSMITTER

B13

B14

B16

B17

s s
B15

s s
B18

CABLES TO TANK 2
LEVEL TRANSMITTER

CABLES TO PUMP 2
VFD CONTROLLER

CABLES TO PUMP 1
VFD CONTROLLER

CABLES TO PUMP 2
VFD CONTROLLER

C01

C02

C04

C05

C07

C08

C10

C11

C03

C06

C09

C12

C13

C14

C16

C17

C15

C18

14
S
P
D

+

-

+

-

PUMP SKID
DISCHARGE
FLOW STATUS
TO PLC

B19

B20

s s
B21

CABLES TO PUMP SKID
MAG FLOW METER

C19

C20

C21
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E-14

SODIUM HYPO & AMMONIA PUMP CONTROL PANEL DETAILS
SCALE: NTS

NOTES:

1. TYPICAL OF (2) PANELS
2. PANEL NAMEPLATES: SODUIM HYPOCHLORITE PUMP CONTROL PANEL,

AND AMMONIA PUMP CONTROL PANEL

METAL DIVIDER

SEE NOTE 2
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6

7

8

9

10

A
O

H
XOO

OOX
MC

G

L2

L1

24
0V

A
C

 1
P

H
 F

R
O

M
 P

A
N

E
L 

LP
P

S M

X1 X2

XXX

H2H1

F1
0.5 A

L3

4 3 2 1

FSH

MC

ON

R

FSL

OL

M OL

M OL

M OL

T1

T2

G

G

F4 F3 F2 F1
TB

TB

SP SP

SP SP

TERMINAL BOX BACKPANEL VIEW

TB

NOTES:

1. NEMA 4X 316SS ENCLOSURE
2. SUBMERSIBLE CABLES FROM TERMINAL BOX TO EQUIPMENT SHALL BE

ROUTED VIA ABOVE GRADE CONDUIT AND VENTED CABLE TRAY OR SIMILAR
RACEWAY SYSTEM WHICH PROTECTS CABLES AND PREVENTS MOISTURE
FROM ENTERING THE TERMINAL BOX. CIRCUITS TO CONTROL PANEL SHALL
BE ROUTED UNDERGROUND IN CONDUIT.

8"

8"

4"

TERMINAL BOX
FRONT VIEW

TERMINAL BOX
SIDE VIEW

TB

T1
T2
G

F1
F2
F3
F4
SP
SP
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NOTES:

1. CONTROL PANEL BY VENDOR, MINIMUM SIZE 12"X12"X6"
2. UV-RESISTANT WEATHER TIGHT ENCLOSURE
3. TYPICAL WIRING SCHEMATIC SHOWN. REFER TO VENDOR

DOCUMENTATION FOR DETAILS.

TANK DRAIN PUMP CONTROL PANEL SCHEMATIC
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DISPLACEMENTVORTEXPADDLE WHEELULTRASONICROTAMETER

FI

TURBINE
FLOW METER

VENTURI
FLOW TUBE

MAGNETIC
FLOW METER

M

FLOW METER FLOW METER FLOW METER FLOW METER

POSITIVE

STRAIGHTENINGORIFICETHERMALPARSHALL
FLUMEPITOT TUBE VANES

CAPACITANCELEVEL SENSORRTD ANDVALVED TAP (GUIDED)

FLOAT TYPESUBMERSIBLE
LEVEL SENSOR

ULTRASONIC
LEVEL SENSOR LEVEL SWITCH

LEVEL SENSOR

RADAR
LEVEL SENSOR

(UNGUIDED)

RADAR
TAPPED

RING SEAL
DIAPHRAGM

SEAL THERMOWELL
FULL LINE
RING SEAL

NORMALLY
PRIMARY LOCATION

ACCESSIBLE
TO OPERATOR

FIELD
MOUNTED NORMALLY

AUXILLARY

ACCESSIBLE
TO OPERATOR

INACCESSIBLE
NORMALLY

OR BEHIND THE
PANEL DEVICES
OR FUNCTIONS

LOCATION

COMPUTER
SUPERVISORY

FUNCTION

(HMI/SERVER)

LOGIC CONTROLLER
PROGRAMMABLE

SHARED CONTROL
SHARED DISPLAY,

(OIT)

EQUIPMENT
FIELD/PANEL

RESIDENT IN DISTRIBUTED CONTROL SYSTEM
SOFTWARE LOGIC OR CONTROL MODULE XX AND SUB-MODULE YY

AND MODULE DESCRIPTIONS.

(DCS) OR PROGRAMMABLE LOGIC CONTROLLER (PLC)
REFER TO CONTRACT DOCUMENTS FOR CONTROL

SINGLE INSTRUMENT OR OTHER DEVICE

- HYDRAULIC

- DIGITAL

CONVERT

- BINARY

- VOLTAGE
- CURRENT
- PNEUMATIC
- ANALOG

OR CONVERTING FUNCTION
INSTRUMENT PANEL MOUNTED WITH COMPUTING

HAVING MULTIPLE FUNCTIONS OR SHARING A COMMON HOUSING

- ELECTROMAGNETIC, SONIC
- RESISTANCE (ELECT.)

SUBTRACTOR

SUMMING

DIVIDING

MULTIPLYING

INTEGRAL
EXTRACTION
PROPORTIONAL

DERIVATIVE

ROOT

COMPUTE

AVERAGING

HIGH SELECTING

LOW SELECTING

PID

ASTERISK IDENTIFIES INSTRUMENT/PANEL FURNISHED BY EQUIPMENT VENDOR.

*

X

..

n

K

n

>

<

PIDdtd

EXPONENTIALXn

RATIO:

* *

*

XXX
000

PANEL MOUNTED PILOT LIGHT

ANALYZER, XXX = TYPE

H

D
B

E
I
P
A

O
R

XX
123

XX
123

XX
123

XX
123

XX YY

ZZ

FLOW METER

DOUBLE ASTERISK IDENTIFIES INSTRUMENT FURNISHED INTEGRAL EQUIPMENT OF A
MOTOR, DISCONNECT OR A VALVE.

INSTRUMENT/FUNCTION SYMBOLS1 VALVE AND ACTUATOR SYMBOLS2

GENERIC VALVE OR

(GENERAL)

PLUG VALVE GLOBE VALVE BALL VALVE

BALL VALVE (3-WAY) 3-WAY VALVE PINCH VALVE COMBINATION VACUUM/
PRESSURE RELIEF VALVE

BUTTERFLY VALVE SWING CHECK VALVE BALL CHECK VALVE DIAPHRAGM VALVE

NEEDLE VALVE ANGLE VALVE ROTARY VALVE THROUGH PLUG VALVE

PRESSURE RELEIF VACUUM RELIEF VALVE PRESSURE-REDUCING BACKPRESSURE
OR SAFETY VALVE REGULATOR REGULATOR

BACKFLOW PREVENTER SLUICE GATE STOP/SLIDE GATE STRAINER

BACKFLOW PREVENTER

V M

ELECTRIC ACTUATOR SOLENOID ACTUATOR PNEUMATIC ACTUATOR

P

ELECTROPNEUMATIC HAND WHEEL

HIPI

GATE VALVE

EDUCTOR

INSTRUMENT SYMBOLS4

PUMP AND EQUIPMENT SYMBOLS3

CENTRIFUGAL PUMP BLOWER (CENTRIFUGAL) GEAR PUMP

PROGRESSIVE CAVITY PUMP

(POSITIVE DISPLACEMENT)

VERTICAL PUMP

CHEMICAL FEED PUMP MIXER

EMERGENCY

CENTRIFUGAL WET PIT PUMP
(SUBMERSIBLE)

M

MEMBRANE FILTER MECHANICAL SCREEN

CLOSED TOP TANK

(POSITIVE DISPLACEMENT)
BLOWER

HYDROPNEUMATIC TANK

VALVE ACTUATOR CONTROLS5

VALVE ELECTRIC ACTUATOR WITH MULTIPLE FUNCTIONS:
FV: LOCAL/OFF/REMOTE HANDSWITCH,

OPEN/STOP/CLOSE PUSHBUTTONS, OPEN/CLOSED
STATUS LIGHTS

FCV: LOCAL/OFF/REMOTE HANDSWITCH,
OPEN/STOP/CLOSE PUSHBUTTONS, POSITION
INDICATOR

M

MM

HS
12345

LOR

HS
12345

OSC

ZSO
12345

ZSC
12345

HS
12345

LOR

HS
12345

OSC

ZIT
12345

UU
12345

Z AXIS

INTEGRATE, TOTALIZE

X AXIS
Y AXIS

SAFETY

MOMENTARY

TIME RATE OF CHANGE

RATIO (FRACTION)

DIFFERENTIAL

TEMPERATURET
MULTIVARIABLE

FAILURE OR TROUBLE

MECHANICAL ANALYSIS

POSITION, DIMENSION

VIBRATION, VOLUME

EVENT, STATE OR

WEIGHT, FORCE

PRESENCE
Z

Y
X
W

U
V

SPEED, FREQUENCY

PRESSURE, VACUUMP

QUANTITY
RUNR

S

Q

TORQUE

LEVEL

N
O

M
L

TIME, TIME SCHEDULE

CURRENT (ELECTRICAL)
POWER

HAND

J
K

I
H

FLOW RATE
GAUGE

VOLTAGE

F
G

E

SCAN

BURNER, COMBUSTION

INITIATING VARIABLE
MEASURED OR

ANALYSIS
B
C
D

A

FIRST-LETTER

MULTIFUNCTION

ORIFICE, RESTRICTION

MULTIFUNCTION

WELL

POINT (TEST)
CONNECTION

RECORD & STORE

LIGHT

TRANSMIT
MULTIFUNCTION

COMPUTE, CONVERT,

DRIVER, ACTUATOR, FINAL
CONTROL ELEMENT

VALVE, DAMPER,

RELAY

LOUVER

SWITCH
REPORT

OPEN/OPENED

MIDDLE, INTERMEDIATE
LOW

MODIFIER

SENSOR (PRIMARY

INDICATE

ELEMENT)

GLASS, VIEWING DEVICE

MODIFIER

ALARM

CONTROL STATION

HIGH

SUCCEEDING-LETTERS

CONTROL CLOSE/CLOSED

PASSIVE FUNCTION
READOUT OR OUTPUT FUNCTION

MISCELLANEOUS6

INSTRUMENT/DEVICE IDENTIFICATION LETTERS7

ACTUATOR 
ELECTROHYDRAULIC

ACTUATOR 

PLATE

SHOWER/EYEWASH

DIAPHRAGM SEAL

XX
123

XX
123

XX
123

XX
123

XX

123

XX

123

XX

123

XX

123

XX
30

XX
30

XX
30

XX
30

AIT
000

XXX

- CHLORINE CONCENTRATION

- DISSOLVED OXYGEN

- LOWER EXPLOSIVE LIMIT

- COMBUSTIBLE GAS

- HYDROGEN SULFIDE

- ALKALINITY
- OXIDATION/REDUCTION POTENTIAL
- HYDROGEN ION CONCENTRATION
- TOTAL HARDNESS
- ULTRAVIOLET

- CONDUCTIVITY

- OZONE

- OXYGEN CONCENTRATION

CL

DO

LEL

COMB

H  S

ALK
ORP
pH
TH
UV

COND

O

O

2

2

2

3

- TURBIDITYTURB
- TOTAL CHLORINETCL2

WITH INSTRUMENT OR OTHER DEVICES. CONTROL FUNCTION 

DESIGNATIONS OF CONTROL FUNCTIONS (ZZ) ASSOCIATED

DESIGNATOR IS SHOWN AT DEVICE NEAR ANY SIDE.

V D

MISCELLANEOUS SYMBOLS

PLC OR DCS
ANALOG

INPUT

PLC OR DCS
ANALOG
OUTPUT

PLC OR DCS
DISCRETE

INPUT

PLC OR DCS
DISCRETE
OUTPUT

FILTERDRAINVENT AIR FILTER PULSATION
DAMPENER

HORN REDUCER
QUICK

CHANGE CONNECT

SILENCER

BLIND
FLANGE

PIPE
MATERIAL

COARSE
SCREEN

FINE
SCREEN

I INTERLOCK

S

VIBRATION DAMPNER

VIDEO
CAMERA
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FITTINGS/CONNECTIONS9

REDUCER
(CALLOUT LARGE x SMALL)

FLANGED CONNECTION

COUPLING

COUPLING BRANCH

WELDED CAP

SOCKETWELD OR
SCREWED CAP

PLUGGED CONNECTION

PLUGGED BRANCH

BLINDED CONNECTION

REMOVABLE SPOOL

CAMLOCK OR HOSE FITTING

VICTAULIC CONNECTION

FLEXIBLE HOSE

EXPANSION JOINT

Y-TYPE CLEAN OUT

Y-TYPE STRAINER

ATMOSPHERIC VENT

MUSHROOM CAP VENT

P-TRAP

DRAIN

4" x 3"

MISCELLANEOUS SYMBOLS10

PIPING SPECIFICATION
CHANGE

INSULATION/TRACING
CHANGE

BUILDING LIMITS

IF REQUIRED

GRADE

SLOPED LINE

PROCESS FLOW ARROW

BREAK SYMBOL

OFF-PAGE
CONNECTOR

SHEET NUMBER

SHEET NUMBER

SHEET NUMBER

TO (EQUIPMENT NUMBER)

FROM (EQUIPMENT NUMBER)

TO/FROM (EQUIPMENT NUMBER)

NONE2"H-ET

FB30FB31

EXT INT

BLDG #

SLOPE

A
G

U
G

TP

LINE TYPES8 ABBREVIATIONS11

   - AUTO/MANUAL

   - MANUAL/OFF/AUTO

   - LOCAL/REMOTE
   - LOCKOUT STOP

   - DEVIATION

   - HAND/OFF/REMOTE

   - LOCAL/OFF/REMOTE

   - AUTO/HOLD/CLOSE

   - HAND/OFF/AUTO

AM

MOA

LR
LOS

DEV

HOR

LOR

AHC

HOA

   - EMERGENCY STOPES

   - FAULTFLT

   - AUTOMATICAUTO

   - FAILUREFAIL

   - DISSOLVED OXYGENDO

   - FAILED TO OPENFTO
   - FAILED TO CLOSEFTC

   - LEVEL ALARM HIGHLAH
   - LEVEL ALARM LOWLAL

   - FAILED TO STARTFTS

   - ELAPSED TIME METERETM

   - ENABLEEN

   - LOCAL CONTROL PANELLCP

   - COMPRESSORCOMP

   - INTERNAL RECYCLE 

   - EQUALIZATION BASINEQ

   - HI HI TORQUEHHTRQ
   - HI TORQUEHTRQ

IR

   - ALARMALM

   - LOW PRESSURELP

   - CLARIFIER EFFLUENTCE

   - DISCONNECTDISC

   - MIXED LIQUORML

   - COMMUNICATIONCOM

   - FILTRATE EFFLUENTFE

   - ALTERNATEALT

   - DISABLEDIS

   - OPEN/CLOSEOC

   - ACKNOWLEDGE AKN

   - EXERCISEEXER

   - FIBER PATCH PANELFPP

   - NOT TO SCALENTS

   - CONTROL POWER TRANSFORMERCPT

   - NON POTABLE WATERNPW

   - INFLUENTINF

   - ATMOSPHEREATM

   - SODIUM HYPOCHLORITECL2

   - DRAINDR

   - POTENTIOMETER

   - RAISE/LOWER
   - REVERSE/OFF/FORWARD

   - SHUTDOWN
   - SELECT

   - SET POINT
   - START/RESET
   - START/STOP

POT

RL
ROF

SD
SEL

SP
SR
SS

   - RUNNINGRUN

   - ZERO SPEEDZS

   - REMOTEREM

   - TURBIDITYTURB

   - RAISE/STOP/LOWERRSL

   - SILENCESIL

   - RESISTANCE TEMPERATURE DETECTORRTD

   - RUN/STOPRS

   - OPEN/CLOSE/AUTOOCA

   - OFF/REMOTE/MANUALORM
   - OVERLOADOVLD

   - SLIDE GATE SLG

   - WEIR GATE WG

   - TEMPERATURETEMP

   - ZOMBIE VALVE MODULEZVM

   - RECEIVER REC

   - RECLAIMED WATERRCW

WAS

   - SOLENOID VALVESV

   - PROGRAMMABLE  LOGIC CONTROLLERPLC

   - VARIABLE FREQUENCY DRIVEVFD

   - PRESSURE SWITCH / PUMP STATION(S)PS

   - SIMILARSIM

   - SCUMSC

   - SLUDGESL

   - ON/OFF / OVER FLOWOF

   - WASTE ACTIVATED SLUDGE
- WASTE WATERWW

   - UNLESS OTHERWISE NOTEDUON

   - POWERPWR

   - ON/REMOTE DISABLEDOD

   - OPERATOR INTERFACE TERMINAL OIT

   - PROPORTIONAL INTEGRATOR DERIVATIVE  PID

   - TYPICALTYP

   - RESETRST

   - POTABLE WATERPW

   - VENTV

   - PLANT DRAIN SYSTEMPD

   - RETURN ACTIVATED SLUDGERAS

CONTROL FUNCTIONS12

1. ALL PLC FUNCTION BLOCKS, TAG STRUCTURE, LOGIC, AND PLC PROGRAMMING SHALL FOLLOW MANATEE COUNTY STANDARDS
DEVELOPED MY MCKIM AND CREED FOR  THE WATER TREATMENT FACILITIES.

2. ALL SCADA, DATABASE, ALARMS, AND REPORTS SHALL FOLLOW MANATEE COUNTY STANDARDS DEVELOPED BY MCKIM AND CREED FOR
THE WATER TREATMENT FACILITIES.

3. EXISTING MANATEE COUNTY STANDARDS MAY NOT MEET THE NEEDS OF THIS PROJECT. SYSTEM INTEGRATOR IS RESPONSIBLE FOR ANY
MODIFICATIONS AND HARDWARE ADDITIONS, AS NEEDED, TO COMPLETE THIS PROJECT.

4. ANY MODIFICATIONS TO THE MANATEE COUNTY STANDARDS SHALL BE SUBMITTED AT THE END OF THE PROJECT.
5. DEVELOPMENT OF THE SCADA APPLICATION IS INTENDED AS "INCLUDED PROJECT" TO THE NORTHWEST BOOSTER STATION UPGRADE

PROJECT AND IS THE RESPONSIBILITY OF THE SYSTEM INTEGRATOR.
6. ALL ADDITIONS, MODIFICATIONS, AND CONFIGURATION OF EXISTING SCADA PANEL RTU-46 ARE THE FULL RESPONSIBILITY OF THE SYSTEM

INTEGRATOR.
7. COORDINATION WITH THE VALVE MANUFACTURERS, VFD MANUFACTURERS, CHEMICAL SKID PROVIDERS, AND ANY OTHER VENDORS

SHALL BE PERFORMED BY THE SYSTEM INTEGRATOR TO TO PROVIDE A COMPLETE SYSTEM OF LOCAL OPERATION AND REMOTE
OPERATION FROM SCADA.

REVISION TRIANGLE

REVISION CLOUD

TIE-POINT TAG

   - HIGH PRESSUREHP

1

L L L

X X
L L L
// //

O O O

X X

// //

   - MOTOR OPERATED VALVEMV

   - PRESSURE SUSTAINING VALVEPSV

   - MOTOR OPERATED VALVEMOV
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RTU-46

SCADA

FROM WATER
DISTRIBUTION
SYSTEM

MV-107
NBW_100_MOV_007

I.4
FROM BOOSTER
PUMP STATION
FIT-100

TYPICAL EXISTING MOTORIZED VALVES

I-4
TO BOOSTER

PUMP STATION
MV-112

TO BOOSTER
PUMP STATION

MV-110

TO WATER
DISTRIBUTION

SYSTEM

I-4

PE/LT
104

S

M

M

PSV-112
NWB_200_PSV-001

M

GST

POND
DRAIN

NW BOOSTER PS

SEE CONTROL FUNCTION NOTES ON SHEET I-2.
REFER TO PROJECT SPECIFICATIONS.

TYP

ZCC
107

CLOSE

ZCO
107

OPEN

ZSC
107

CLOSED

ZSO
107

OPENED

ZCC
112

CLOSE

ZSC
112

CLOSED

ZSO
112

OPENED

ZC
112

POSITION

ZS
112

POSITION

MV-109
NBW_100_MOV_009

MV-108
NBW_100_MOV_008

EXISTING SOL I/O

ZCC
108

CLOSE

ZCO
108

OPEN

ZSC
108

CLOSED

ZSO
108

OPEN

OA
108

FAULT

OL
108

AUTO

TYPICAL MV-108 & MV-109 PRESSURE SUSTAINING VALVE

EXISTING MOV I/O

C
A

T6

C
A

T6

FIT
112

FLOW

PIT
112-1

PRESSURE

NEW MOV I/O NEW PSV I/O* INTEGRATOR TO
COORDINATE WITH
MANATEE COUNTY ON
FUNCTIONS OF
PRESSURE SUSTAINING
VALVE SOFT I/O

OA
112

FAULT

LIT
104

LEVEL

ZCO
112

OPEN

PIT
112-2

PRESSURE
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RTU-46

SCADA

NW BOOSTER PS

FROM YARD
PIPING
MV-107, PSV-112

I-3
MV-110

M

BOOSTER PUMP 1
NBW_100_PMP_100

FROM PROPOSED
AMMONIA METERING
PUMP SKID

I-6

I-5

FROM GST
I-3

FROM PROPOSED
SODIUM HYPOCHLORITE
METERING PUMP SKID

MV-112

M

MV-111

M

TYP

TYP

PI
101

TYP

PI
100

PI
102

ZS
100

ZS
101

ZS
102

TYP

TYP

TYPICAL OF
3 CHECK VALVES

I-3
TO YARD PIPING
MV-108, MV-109

M

FIT
100

SAMPLE LINE TO EXISTING
CHEMICAL ANALYZERS
(BY OTHERS)

FI
100

FLOW

ZSC
100

OPEN

ZCC
110

CLOSE

ZCO
110

OPEN

ZSC
110

CLOSED

ZSO
110

OPENED

TYP

TYPICAL EXISTING MOTORIZED VALVES

EXISTING MCC/VFD
CONTROLLER

VFD
MCC

SC
100

SPEED

II
100

AMPS

SI
100

SPEED

BOOSTER PUMP 2
NBW_100_PMP_101

TANK PUMP 3
NBW_100_PMP_102

TYPICAL BOOTSTER PUMPS 1 & 2, AND TANK PUMP 3
EXISTING PUMP I/O

HS
100

START

OL
100-2

BYPASS

OA
100

FAULT

OL
100-1

RUNNING

SEE CONTROL FUNCTION NOTES ON SHEET I-2.
REFER TO PROJECT SPECIFICATIONS.

RVSS
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RTU-46

SCADA

NW BOOSTER PS

LT
135

LE
135

SODIUM HYPOCHLORITE
TANK 1

LT
136

LE
136

SODIUM HYPOCHLORITE
TANK 2

CONTAINMENT DRAIN
CONNECTION

SODIUM HYPOCHLORITE
FILL STATION 2

SODIUM HYPOCHLORITE
FILL STATION 1

LSH
137

LSH
138

M

I-4
TO BOOSTER

PUMP STATION

PI
-

M

SODIUM HYPOCHLORITE
METERING PUMP 1

D

PW D

OA
101

EYEWASH

FS
-

LI
135

LEVEL

HS
131

HOA
HS
132

HOA

SODIUM HYPO
METERING PUMP 1

SC
131

SPEED

SI
131

SPEED

HS
131

START

OA
131

FAULT

SODIUM
HYPOCHLORITE LCP

EMERGENCY
EYEWASH/SHOWER
CHEMICAL BUILDING

OA
137

LEAK

SEE CONTROL FUNCTION NOTES ON SHEET I-2.
REFER TO PROJECT SPECIFICATIONS.

SUPPLIED BY VENDOR

PUMP 1 PUMP 2

SODIUM HYPOCHLORITE
METERING PUMP 2

OA
138

LEAK

LI
136

LEVEL

SC
132

SPEED

SI
132

SPEED

HS
132

START

OA
132

FAULT

SODIUM HYPO
METERING PUMP 2

PI
-

M

FIT
139

FI
139

FLOW
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RTU-46

SCADA

NW BOOSTER PS

LT
145

LE
145

AMMONIUM SULFATE
TANK 1

LT
146

LE
146

AMMONIUM SULFATE
TANK 2

CONTAINMENT DRAIN
CONNECTION

AMMONIA
FILL STATION 2

AMMONIA
FILL STATION 1

LSH
147

LSH
148

AMMONIUM SULFATE LCP

M

I-4
TO BOOSTER

PUMP STATION

AMMONIA METERING
PUMP 2

M

AMMONIA METERING
PUMP 1

D

LI
146

LEVEL

LI
145

LEVEL

OA
148

LEAK

SEE CONTROL FUNCTION NOTES ON SHEET I-2.
REFER TO PROJECT SPECIFICATIONS.

AMMONIA
METERING PUMP 1

SC
141

SPEED

SI
141

SPEED

HS
141

START

OA
141

FAULT

SC
142

SPEED

SI
142

SPEED

HS
142

START

OA
142

FAULT

OA
147

LEAK

PI
-

SUPPLIED BY VENDOR

HS
141

HOA
HS
142

HOA
PUMP 1 PUMP 2

AMMONIA
METERING PUMP 2

PI
-

M

FIT
149

FI
149

FLOW

DESCRIPTION DATE

REVISIONS

SCALE

HORIZONTAL:

VERTICAL:

STATUS:

DRAWN

PROJ. MGR. 

DESIGNED

CHECKED

DATE:

MCE PROJ. #

REV.NO. AUGUST 2024

01024-0206NORTHWEST BOOSTER PUMP STATION
UPGRADES

www.mckimcreed.com
CA Lic. No. 29588

Phone: (727) 442-7196, Fax: (727) 461-3827
Clearwater, Florida 33756-3331
1365 Hamlet Avenue

REVISION

DRAWING NUMBER

INSTRUMENTATION

P&ID AMMONIA METERING AREA

RMS

LLS

EEB

PJL

ISSUED FOR BID

I-6

NA

NA

 

 

AutoCAD SHX Text
FI

AutoCAD SHX Text
V

AutoCAD SHX Text
I:\01024\0206\ENG\80-DRAWINGS\INSTRUMENTATION\IP100_01024-0206_P&ID.DWG 08/12/2024 11:09:18 AARON TURMAN

http://www.mckimcreed.com
AutoCAD SHX Text
LAUREL L. SMITH, P.E.

AutoCAD SHX Text
No. 91041


	Sheets and Views
	G-1 COVER SHEET
	G-2 SIGNATURE SHEET
	G-3 GENERAL NOTES
	G-4 LEGENDS AND ABBREVIATIONS
	G-5 EXISTING SITE SURVEY
	G-6 PROCESS SCHEMATIC
	C-1 EXISTING SITE PLAN AND DEMO
	C-2 PROPOSED SITE PLAN
	C-3 CIVIL DETAILS
	C-4 CIVIL DETAILS 2
	S-1 STRUCTURAL GENERAL NOTES
	S-2 STRUCTURAL DESIGN LOADS, CRITERIA AND LEGEND
	S-3 STRUCTURAL BUILDING PLAN
	S-4 STRUCTURAL BUILDING PLAN
	S-5 STRUCTURAL BUILDING SECTIONS
	S-6 STRUCTURAL DETAILS
	S-7 STRUCTURAL DETAILS
	S-8 STRUCTURAL DETAILS
	A-1 CODE DATA & LIFE SAFETY PLAN
	A-2 FLOOR & ROOF PLANS
	A-3 EXTERIOR ELEVATIONS
	A-4 BUILDING & WALL SECTIONS
	A-5 SCHEDULES & DETAILS
	M-1 PUMP STATION DEMO & PROPOSED PLAN
	M-2 PUMP STATION SECTIONS
	M-3 CHEMICAL BUILDING MECHANICAL FLOOR PLAN
	M-4 CHEMICAL TANK SECTIONS
	M-5 MECHANICAL DETAILS
	M-6 MECHANICAL DETAILS 2
	E-1 ELECTRICAL GENERAL NOTES AND ABBREVIATIONS
	E-2 ELECTRICAL SYMBOLS AND ABBREVIATIONS 1
	E-3 ELECTRICAL SYMBOLS AND ABBREVIATIONS 2
	E-4 ELECTRICAL SITE PLAN
	E-5 ELECTRICAL ONE-LINE DIAGRAM
	E-6 INTERCONNECT DIAGRAM
	E-7 PUMP BUILDING DEMO PLAN
	E-8 PUMP BUILDING PROPOSED PLAN
	E-9 CHEMICAL BUILDING POWER AND LIGHTING PLAN
	E-10 CHEMICAL BUILDING LIGHTNING AND GROUNDING PLAN
	E-11 SCHEDULES AND TABLES
	E-12 ELECTRICAL DETAILS
	E-13 MCC TRANSFER PUMP VFD MODIFICATIONS
	E-14 CHEMICAL PUMP CONTROL PANEL DETAILS
	E-15 TANK DRAIN PUMP PANEL AND TERMINAL BOX DETAILS
	I-1 INSTRUMENTATION & CONTROL SYMBOLS
	I-2 INSTRUMENTATION & CONTROL ABBREVIATIONS
	I-3 P&ID GROUND STORAGE TANK AREA
	I-4 P&ID BOOSTER PUMP AREA
	I-5 P&ID CHLORINE METERING AREA
	I-6 P&ID AMMONIA METERING AREA


		2024-08-20T13:20:10-0400
	Gang Wang


		2024-08-20T14:00:51-0400
	Phil Locke
	I attest to the accuracy and integrity of this document


		2024-08-20T14:28:34-0400
	Laurel L Smith


		2024-08-20T13:01:32-0700
	JOHN D CHRISTIE


		2024-08-20T13:02:27-0700
	JOHN D CHRISTIE


		2024-08-20T13:05:45-0700
	JOHN D CHRISTIE


		2024-08-20T13:06:19-0700
	JOHN D CHRISTIE


		2024-08-20T13:06:47-0700
	JOHN D CHRISTIE


		2024-08-20T13:07:14-0700
	JOHN D CHRISTIE




