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DEMOLITION PLAN I

C200

No. Description Date

PROJECT NUMBER: 23-5807
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( IN FEET )

PLAN SCALE

PROPOSED LEGEND

LIMITS OF PAVEMENT AND / OR STRUCTURE DEMOLITION

TREE(S) TO BE REMOVED AND DISPOSED OF

TREE PROTECTION

LIMITS OF DEMOLITION

LAYDOWN / STORAGE AREA

TP

1. ALL AREAS WITHIN THE LIMITS OF DISTURBANCE TO BE DEMOLISHED AND
REMOVED UNLESS OTHERWISE NOTED ON THIS PLAN.

2. THE CONTRACTOR IS REQUIRED TO NOTIFY THE APPROPRIATE UTILITY COMPANY
AT LEAST 48 HOURS PRIOR TO EXCAVATING IN ORDER THAT UNDERGROUND
UTILITIES IN THE AREA CAN BE LOCATED.

3. THIS PLAN SHOULD BE USED IN CONJUNCTION WITH THE TOPOGRAPHICAL SURVEY
FOR REFERENCE. THE LOCATION OF KNOWN SUBSURFACE STRUCTURES, PIPES,
POWER, GAS, PHONE, ETC. ARE SHOWN ON THE PLANS. CONTRACTOR SHALL BE
RESPONSIBLE FOR OBTAINING INFORMATION AND SATISFYING HIMSELF TO AS TO
THE LOCATION OF THE AFOREMENTIONED ITEMS, SHOWN AND NOT SHOWN. ALL
REPAIRS OR RELOCATIONS NECESSARY SHALL BE MADE AS REQUIRED BY THE
OWNER OF THE UTILITY OR STRUCTURE. THE COST OF SUCH REPAIRS OR
RELOCATIONS NECESSARY SHALL BE BORNE BY THE CONTRACTOR.

4. CONTRACTOR SHALL DISPOSE OF ALL MATERIALS RESULTING FROM DEMOLITION
IN ACCORDANCE WITH ALL LOCAL, STATE, AND FEDERAL REGULATIONS THAT
GOVERN SUCH OPERATIONS.

5. ALL ABANDONED SERVICE LINES SHALL BE DISCONNECTED AND CAPPED PER
UTILITY COMPANIES REQUIREMENTS. COORDINATE ALL DISCONNECTIONS WITH
UTILITY COMPANIES.

6. CONTRACTOR IS TO BRING TO THE ATTENTION OF THE CIVIL ENGINEER ANY AREA
OF DEMOLITION IN QUESTION BEFORE PROCEEDING WITH WORK.

7. CONTRACTOR TO REVIEW AND COORDINATE DEMOLITION LIMITS WITH PROPOSED
CONSTRUCTION PLANS.

8. EXISTING CLEAN TOPSOIL TO BE STOCKPILED FOR FUTURE USE ON THIS SITE AND
IS TO BE COORDINATED BY THE GENERAL CONTRACTOR.

9. ALL EXISTING WATER, GAS AND / OR ELECTRICAL METERS AS NOTED TO BE
REMOVED WITHIN THE PROJECT AREA ARE TO BE RETURNED TO THE APPROPRIATE
AUTHORITY.

10. WORK PERFORMED ADJACENT TO TREE DRIPLINES SHALL USE DETAIL 10A.
11. CONTRACTOR TO HANDLE ALL ADEQ CONSTRUCTION REQUIREMENTS FOR

STORMWATER PERMITTING. COORDINATE SWPPP WITH ARCHITECTURAL PLANS.

 GENERAL DEMOLITION NOTES

100 EXISTING TO BE REMOVED AND / OR DEMOLISHED
101 EXISTING TO BE SALVAGED AND RETURNED TO THE OWNER
102 EXISTING TO REMAIN
103 EXISTING TO BE RELOCATED
104 LIMITS OF SAWCUT AND PAVEMENT REMOVAL
105 PROTECT EXISTING STRUCTURES AND / OR PIPES DURING DEMOLITION AND

CONSTRUCTION PHASES
106 LIMITS OF DISTURBANCE
107 CONTRACTOR TO COORDINATE w/ LOCAL UTILITY PROVIDER FOR REMOVAL /

RELOCATION OF EXISTING UTILITY

10A TREE PROTECTION FENCE
10B ROOT PRUNING

 DEMOLITION DETAILS

 DEMOLITION KEYNOTES
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ISSUE DATE:
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SITE PLAN I

C300

No. Description Date

PROJECT NUMBER: 23-5807

1. CONTRACTOR SHALL RETAIN A FULL SET OF LATEST APPROVED CONSTRUCTION
PLANS ON SITE DURING CONSTRUCTION ACTIVITIES.

2. CONSTRUCTION METHODS AND MATERIALS NOT SPECIFIED IN THESE PLANS ARE
TO MEET OR EXCEED THE SITE WORK SPECIFICATIONS PROVIDED BY McCLELLAND
CONSULTING ENGINEERS, INC. OR AS SPECIFIED BY THE OWNER'S RESIDENT
REPRESENTATIVE.

3. ALL CONSTRUCTION WORK AND UTILITY WORK OUTSIDE OF PROPERTY
BOUNDARIES SHALL BE PERFORMED IN COOPERATION WITH AND IN ACCORDANCE
WITH REGULATIONS OF THE AUTHORITIES CONCERNED.

4. PUBLIC CONVENIENCE AND SAFETY:
THE CONTRACTOR SHALL CONDUCT THE WORK IN A MANNER THAT WILL INSURE,
AS FAR AS PRACTICABLE, THE LEAST OBSTRUCTION TO TRAFFIC AND SHALL
PROVIDE FOR THE CONVENIENCE AND SAFETY OF THE GENERAL PUBLIC AND
RESIDENTS ALONG AND ADJACENT TO HIGHWAYS IN THE CONSTRUCTION AREA IN
AN ADEQUATE AND SATISFACTORY MANNER IN ACCORDANCE WITH THE ARKANSAS
DOT STANDARD SPECIFICATIONS FOR HIGHWAY CONSTRUCTION.

5. UNLESS OTHERWISE NOTED, ALL CURBING INDICATED SHALL BE 6" CONCRETE
CURB AND GUTTER.

6. ALL DIMENSIONS, UNLESS OTHERWISE NOTED, ARE FROM THE FACE OF CURB,
FACE OF BUILDING, OR CENTERLINE OF STRIPE.

7. CONTRACTOR SHALL REFER TO ARCHITECT PLANS FOR EXACT BUILDING LOCATION,
DIMENSIONS, AND UTILITY ENTRANCE LOCATIONS.

8. CONTRACTOR SHALL REFER TO PROJECT SPECIFICATIONS AND GEOTECHNICAL
REPORT DETAILS FOR PAVING DESIGN AND PROPER MATERIALS.

9. ALL RADII FOR CURBS ARE TO FACE OF CURB UNLESS OTHERWISE NOTED.

10. ALL RADII ON CURBS ARE 3'-0" UNLESS OTHERWISE NOTED.

11. GENERAL CONTRACTOR SHALL COORDINATE AND COMPLY WITH ALL UTILITY
COMPANIES INVOLVED IN PROJECT AND PAY ALL REQUIRED FEES AND COSTS.

12. FOR SITE UTILITIES, SEE UTILITY PLAN(S).

13. ALL WORK TO BE DONE IN STRICT ACCORDANCE WITH THE OWNER'S STANDARD
SITE SPECIFICATIONS.

14. CONTRACTOR IS RESPONSIBLE FOR ALL CONSTRUCTION LAYOUT AND STAKING
(UNLESS APPROVED OTHERWISE BY THE ENGINEER OF RECORD).

15. SITE IMPROVEMENTS SHOWN FOR REFERENCE ONLY. SEE ARCHITECTURAL PLAN
SET FOR SITE IMPROVEMENTS.

 GENERAL SITE NOTES SITE LEGEND
CURB AND GUTTER
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20 SERIES: CURB AND GUTTER DETAILS
20A TYPE 'A' STANDARD CONCRETE CURB & GUTTER

22 SERIES: SIDEWALK AND CURB RAMP DETAILS
22A CONCRETE SIDEWALK

 SITE DETAILS

212 REPLACE / RESTORE CURBS TO MATCH EXISTING OR TO LOCAL CODES
222 LIMITS OF SAWCUT AND PAVEMENT REMOVAL

 SITE KEYNOTES
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64 LF - 4" HDPE PIPE @ 1.00%
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28 LF - 4" HDPE PIPE @ 1.00%

INV IN = 343.87

SEE MEP FOR DRAIN DETAIL

C:\Users\falee\Desktop\PRINTTOPDF\0_InsightTitleBlock24x36-InsightTitleBlockLogo-4259001.png

C:\Users\falee\Desktop\PRINTTOPDF\0_InsightTitleBlock24x36-ATU-4259003.jpg

SHEET NUMBER:

SHEET TITLE:

ISSUE DATE:

REVISIONS:

10/25/2024

UTILITY PLAN I

C400

Project Status

No. Description Date

PROJECT NUMBER: 23-5807

1. ALL WATER MAINS SHALL BE PVC (C-900; DR-14), UNLESS OTHERWISE SPECIFIED
ON THE PLANS. SIZE AS NOTED ON THE PLANS AND TO MAINTAIN 36" OF COVER
(MINIMUM).
ALL SEWER MAINS SHALL BE PVC (SDR-26), UNLESS OTHERWISE SPECIFIED ON
THE PLANS. SIZE AS NOTED ON THE PLANS AND TO MAINTAIN 48" OF COVER
(MINIMUM).
ALL FIRE / FDC LINES SHALL BE DUCTILE IRON, UNLESS OTHERWISE SPECIFIED ON
THE PLANS. SIZE AS NOTED ON THE PLANS AND TO MAINTAIN 36" OF COVER
(MINIMUM).
ALL DOMESTIC WATER SERVICE LINES AFTER THE METER TO BUILDINGS SHALL BE
POLYETHYLENE PIPE, UNLESS OTHERWISE SPECIFIED ON THE PLANS. SIZE AS
NOTED ON THE PLANS AND TO MAINTAIN 36" OF COVER (MINIMUM).
ALL DOMESTIC SANITARY SEWER SERVICE LINES SHALL BE PVC (SDR-26), OR
OTHERWISE SPECIFIED ON THE PLANS. SIZE AS NOTED ON THE PLANS AND TO
MAINTAIN 36" OF COVER (MINIMUM).

2. EXISTING UTILITIES SHOWN ON PLANS HAVE BEEN SHOWN IN THEIR APPROXIMATE
LOCATIONS PER AVAILABLE INFORMATION.

3. CONSTRUCTION SHALL NOT START ON ANY PUBLIC UTILITY SYSTEM UNTIL
WRITTEN APPROVAL HAS BEEN RECEIVED FROM THE APPROPRIATE UTILITY
AUTHORITIES AND THE OWNER, AND THE CONTRACTOR HAS BEEN NOTIFIED BY
McCLELLAND CONSULTING ENGINEERS, INC.

4. CONTRACTOR SHALL NOT OPEN, TURN OFF, INTERFERE WITH, OR ATTACH ANY PIPE
OR HOSE TO OR TAP ANY WATER MAIN UNLESS DULY AUTHORIZED TO DO SO BY
THE CITY. ANY ADVERSE CONSEQUENCES OF ANY SCHEDULED OR UNSCHEDULED
DISRUPTIONS OF SERVICE TO THE PUBLIC ARE TO BE THE LIABILITY OF THE
CONTRACTOR. McCLELLAND CONSULTING ENGINEERS, INC. AND THE OWNER ARE
TO BE HELD HARMLESS.

5. ALL TRENCHING, BACKFILLING AND PIPE LAYING IS TO MEET ALL OSHA
REQUIREMENTS.

6. THE LOCATION, DESCRIPTION AND SIZE OF ALL ABOVE-GROUND AND
UNDER-GROUND FACILITIES, STRUCTURES AND UTILITIES HAVE BEEN DETERMINED
WITH DUE CARE AND DILIGENCE, USING CURRENT TECHNIQUES, EQUIPMENT AND
PROPER ACCURACY  CONTROL PROCEDURES. HOWEVER, INFORMATION SHOWN
HEREON IS NOT WARRANTED TO BE CORRECT IN EVERY DETAIL BECAUSE OF
INACCURACIES IN OR LACK OF EXISTING DATA OR MAPS AND THE INABILITY TO
VERIFY IN THE FIELD. PERSONS USING INFORMATION CONTAINED HEREON ARE
HEREBY CAUTIONED ACCORDINGLY.

7. REFER TO BUILDING PLANS FOR SITE LIGHTING ELECTRICAL PLANS.

8. ALL WATER & SEWER DESIGNS ARE SUBJECT TO THE CITY OF RUSSELLVILLE
LATEST DESIGN CRITERIA. REVIEW FOR PLAT APPROVAL IS NOT APPROVAL OF
PUBLIC IMPROVEMENTS, AND ALL PROPOSED IMPROVEMENTS ARE SUBJECT TO
FURTHER REVIEW AT THE TIME CONSTRUCTION PLANS ARE SUBMITTED.

9. ANY DAMAGE TO THE EXISTING PUBLIC STREET DUE TO CONSTRUCTION SHALL BE
REPAIRED / REPLACED AT THE OWNER'S / DEVELOPER'S EXPENSE.

10. WATER AND SEWER IMPACT FEES WILL APPLY FOR THE ADDITIONAL IMPACT TO
THE SYSTEM (IF APPLICABLE). THE FEES WILL BE BASED ON THE PROPOSED METER
SIZE AND WILL BE CHARGED AT THE TIME OF METER SET (IF APPLICABLE).

11. ALL UTILITY SERVICE LINES TO BE CONNECTED TO NEW MAINS OR RELOCATED AS
NEEDED FOR INSTALLATION OF STORM SEWER SYSTEM.

12. ALL CONDUITS PLACED BY CONTRACTOR MUST HAVE 24” OF COVER AT FINAL
GRADE AND MARKED WITH POSTS TO IDENTIFY THE ENDS OF CONDUITS. THERE
MUST BE A MINIMUM SEPARATION OF 12” BETWEEN ELECTRICAL CONDUITS AND
CONDUITS FOR OTHER UTILITIES.

13. SERVICE TAPS ON UTILITY MAINS (PROPOSED AND / OR EXISTING) SHALL BE MADE
BY THE CITY OF RUSSELLVILLE, AND FEES PAID BY CONTRACTOR.

14. ALL UNDERGROUND LINES SHALL BE INSPECTED BY THE ENGINEER, OR HIS
REPRESENTATIVE, PRIOR TO BACK FILLING.

15. PRIVATE DOMESTIC SANITARY SEWER SERVICE LINE TRENCHING AND BEDDING
SHALL BE INSTALLED PER DETAIL 41N.

16. PRIVATE DOMESTIC WATER SERVICE LINE AFTER METER TRENCHING AND BEDDING
SHALL BE INSTALLED PER DETAIL 40Q.

17. ALL WATER LINE DIMENSIONS SHOWN ARE TO CENTER OF PIPE OR FITTING; ALL
SEWER LINE DIMENSIONS ARE SHOWN TO CENTER OF MANHOLE OR CENTER OF
PIPE.

18. TESTING OF WATER AND SEWER LINES SHALL BE AT THE CONTRACTOR'S EXPENSE.

19. TOPS OF EXISTING MANHOLES SHALL BE RAISED AS NECESSARY TO BE EITHER
FLUSH WITH FINISHED GRADES IN PAVED AREAS, OR 4” ABOVE FINISHED GRADES
IN UNPAVED AREAS.
TOPS OF PROPOSED MANHOLES SHALL BE FLUSH WITH FINISHED GRADES IN
PAVED AREAS, OR 4” ABOVE FINISHED GRADES IN UNPAVED AREAS.

20. ALL UTILITIES UNDER PAVED AREAS SHALL RECEIVE CLASS 7 BASE BACKFILL FULL
DEPTH.

21. MAINTAIN MINIMUM HORIZONTAL SEPARATION OF 10' BETWEEN WATER AND
SEWER MAINS AND 5' BETWEEN OTHER UNDERGROUND UTILITIES SUCH AS STORM
SEWER, ELECTRICAL, GAS, DOMESTIC WATER / SEWER SERVICE LINES, AND
CONDUITS.

22. ALL EXISTING WATER, GAS AND / OR ELECTRICAL METERS AS NOTED TO BE
ABANDONED AND / OR REMOVED PER THE DEMOLITION PLAN WITHIN THE PROJECT
AREA ARE TO BE RETURNED TO THE APPROPRIATE AUTHORITY.

23. COORDINATION OF ALL CONDUIT PLACEMENT SHALL BE MADE WITH UTILITY
PROVIDERS.

24. ALL WATER AND SEWER FORCE MAIN FITTINGS SHALL BE RESTRAINED THROUGH
THE USE OF THRUST BLOCKING PER DETAIL 40A OR APPROVED EQUAL.

25. PROPOSED UTILITIES THAT ARE TO BE BURIED IN THE SAME TRENCH SHALL BE
COORDINATED WITH, AND APPROVED BY, THE INVOLVED UTILITIES PRIOR TO
INSTALLATION.

26. CONTRACTOR SHALL FIELD VERIFY DEPTH AND LOCATION OF ALL EXISTING
UTILITIES PRIOR TO CONSTRUCTION OF PROPOSED UTILITIES.

27. ALL PROPOSED UTILITIES SHALL BE CONSTRUCTED IN ACCORDANCE WITH
GOVERNING AGENCY.

28. CONTRACTOR IS RESPONSIBLE FOR ALL CONSTRUCTION LAYOUT AND STAKING
(UNLESS APPROVED OTHERWISE BY THE ENGINEER OF RECORD).

29. STAKING & LAYOUT FOR WATER & SEWER MAINS MUST BE PERFORMED BY A
LICENSED PROFESSIONAL LAND SURVEYOR (SWU PROJECTS ONLY).

30. CONTRACTOR SHALL MAINTAIN 4' (MINIMUM) SEPARATION DISTANCE BETWEEN
SIDEWALK AND / OR BACK OF CURB AND FACE OF FIRE HYDRANT / METER BOXES
AT ALL TIMES (SWU PROJECTS ONLY).

31. CONTRACTOR SHALL INSTALL A TRACER WIRE PORT TO ALL BENDS THAT DO NOT
HAVE A VALVE BOX OR EVERY 400' (MAXIMUM), AND AT ANY PIPE TYPE TRANSITION
PER SWU STANDARD DETAIL M-1 (SWU PROJECTS ONLY).

32. CONTRACTOR TO COORDINATE AIR RELIEF VALVES LOCATION, DETAIL, AND
SPECIFICATION WITH MEP FOR ALL CHILLER LOOP WATERLINES.

 GENERAL UTILITY NOTES

0 15 30 6030

1 inch = 30ft.
( IN FEET )

PLAN SCALE

FDC

PROPOSED LEGEND
STORM DRAIN

CONDUIT LINE

GAS LINE

GAS METER

ELECTRIC METER

OVERHEAD ELECTRIC LINE

OVERHEAD ELECTRIC & FIBER OPTIC LINE

OVERHEAD ELECTRIC & TELEPHONE LINE

OVERHEAD FIBER OPTIC LINE

OVERHEAD TELEPHONE & FIBER OPTIC LINE

OVERHEAD TELEVISION

UNDERGROUND FIBER OPTIC LINE

UNDERGROUND ELECTRIC LINE

UNDERGROUND ELECTRIC & FIBER OPTIC LINE

UNDERGROUND ELECTRIC & TELEPHONE LINE

UNDERGROUND TELEPHONE

UNDERGROUND TELEVISION

UNDERGROUND TELEPHONE & FIBER OPTIC LINE

WATER LINE

COND

GAS

OHE

OHE&FO

OHE&T

OHFO

OHT&FO

OHTV

UGFO

UGE

UGE&FO

UGE&T

UGT

UGTV

UGT&FO

X''W

X''SS

X''FM

W MW

PIV

E

G

FH

E

D

EP

TP

TSP

S

D

FIRE DEPARTMENT CONNECTION

FIRE HYDRANT

POST INDICATOR VALVE

WATER METER

WATER VALVE

AIR RELEASE VALVE

BALL VALVE

BLOW-OFF VALVE

REDUCER

CORPORATION STOP

SANITARY SEWER LINE

SANITARY SEWER MANHOLE

FORCE MAIN LINE

CLEAN-OUT

ELECTRIC TRANSFORMER

POWER POLE/POWER POLE & GUY

LIGHT POLE

ELECTRICAL PEDESTAL

TELEPHONE PEDESTAL

TRAFFIC SIGNAL PEDESTAL

CATCH BASIN

400 POINT OF CONNECTION - WATER SERVICE
410 GATE VALVE WITH ADJUSTABLE VALVE BOX (SEE SIZE AT SYMBOL)
411 REDUCER (SEE SIZE AT SYMBOL)
412 SOLID SLEEVE (SEE SIZE AT SYMBOL)
413 CAP / PLUG w/ THRUST BLOCKING (SEE SIZE AT SYMBOL)
414 TEE w/ THRUST BLOCKING (SEE SIZE AT SYMBOL)
415 CROSS w/ THRUST BLOCKING (SEE SIZE AT SYMBOL)
416 90° BEND w/ THRUST BLOCKING (SEE SIZE AT SYMBOL)
417 45° BEND w/ THRUST BLOCKING (SEE SIZE AT SYMBOL)
418 22-1/2° BEND w/ THRUST BLOCKING (SEE SIZE AT SYMBOL)
419 11-1/4° BEND w/ THRUST BLOCKING (SEE SIZE AT SYMBOL)
420 AIR RELEASE VALVE (SEE SIZE AT SYMBOL)
445 MAINTAIN 18" VERTICAL SEPARATION (MIN.)
446 MAINTAIN 10' HORIZONTAL SEPARATION (MIN.)
499 VERIFY DEPTH OF EXISTING UTILITY BEFORE CONSTRUCTION

40 SERIES: WATER DETAILS
40A THRUST BLOCKING
40D WATER MAIN LOWERING
40J TRACER WIRE & TERMINAL
40L CONCRETE ANCHOR COLLAR
40N ADJUSTABLE VALVE BOX
40Q WATER LINE TRENCHING, BACKFILL, & BEDDING

42 SERIES: PAVEMENT REPAIR DETAILS
42A ASPHALT PAVEMENT REPAIR
42B CONCRETE PAVEMENT REPAIR
42D SIDEWALK PAVEMENT REPAIR

43 SERIES: CHILLED WATER LOOP DETAILS
43A SERVICE CONNECTION TRENCH
43B DISTRICT COOLING TRENCH SECTION - SERVICE
43C DISTRICT COOLING TRENCH SECTION - MAIN

 UTILITY KEYNOTES

 UTILITY DETAILS
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PROJECT NUMBER: 23-5807

40Q WATER LINE TRENCHING,
BACKFILL, & BEDDING

NTS

B

TRENCHING, BACKFILL, &
BEDDING TABLE

'A'
OD + 18" (MIN)
OD + 24" (MAX)

'B' .25 x OD (4" MIN)

A

INITIAL
BACKFILL

FINAL
BACKFILL

TRACE WIRE
(DETAIL 40J)

6"
(MIN)

OD

CLASS III BACKFILL
COMPACTED TO 95%
STANDARD PROCTOR

SLOPE SIDES OF TRENCH
/ SHORING AS SAFETY
CONDITIONS REQUIRE

36"
(MIN)

NOTES:
1. FOR AREAS WHERE PIPE IS LOCATED UNDER NON-PAVED AREAS, BACKFILL

SHALL BE COMPACTED SUITABLE NATIVE MATERIAL (DO NOT INCORPORATE
FROZEN MATERIAL OR SOFT, MUCK, OR HIGHLY COMPRESSIBLE MATERIALS
INTO FILL). FOR AREAS WHERE PIPE IS LOCATED UNDER PAVED AREAS,
BACKFILL SHALL BE SELECT FILL COMPACTED PER THE GEOTECHNICAL REPORT
PROJECT NO. [PROJECT #] PREPARED BY [GEOTECH COMPANY NAME] DATED
[REPORT DATE].

COMPACTED SUITABLE
BACKFILL; SEE NOTE #1

PROVIDE SUFFICIENT
COVER OVER TRENCH TO

ALLOW FOR SETTLING
(NON-PAVED AREAS)

BOTTOM OF SUBGRADE
(PAVED AREAS)

HAUNCHING

42A ASPHALT PAVEMENT
REPAIR

NTS

EXISTING PAVEMENT EXISTING PAVEMENT

AREA OF
PAVEMENT REPAIR

OD

TACK AND SEAL SAWCUT
(BOTH SIDES) (TYP)

ASPHALT SURFACE TO MATCH
EXISTING PAVEMENT DEPTH

(3" MIN THICKNESS)

12"
(MIN)

12"
(MIN)

BACKFILL (SEE TRENCHING,
BEDDING, & BACKFILL

DETAILS)

PROPOSED PIPE AT GRADE

CONCRETE DEEP PATCH (4"
MIN THICKNESS) W/ 6x6 WWM

X X X

42B CONCRETE PAVEMENT
REPAIR

NTS

EXISTING PAVEMENT
EXISTING PAVEMENT

AREA OF
PAVEMENT REPAIR

OD

SMOOTH SAWCUT WITH JOINT
SEALER (BOTH SIDES) (TYP)

CONCRETE FOR REPAIR TO BE CLASS A WITH A
COMPRESSIVE STRENGTH OF 3,500 PSI AT 28 DAYS

(MIN). CONCRETE SURFACE TO BE 8" THICK OR MATCH
EXISTING PAVEMENT THICKNESS (WHICHEVER IS

GREATER). SURFACE TO BE BROOM FINISHED.

12"
(MIN)

12"
(MIN)

PROPOSED PIPE AT GRADE

#4 @ 12" O.C.B.W..
REINFORCEMENT TO LAP

EXISTING REBAR (IF
AVAILABLE) A MINIMUM

OF 6"

BACKFILL (SEE TRENCHING,
BEDDING, & BACKFILL

DETAILS)

42D SIDEWALK PAVEMENT
REPAIR

NTS

EXISTING SIDEWALK
EXISTING SIDEWALK

AREA OF
SIDEWALK REPAIR

OD

CONCRETE FOR REPAIR TO BE CLASS A WITH A
COMPRESSIVE STRENGTH OF 3,500 PSI AT 28 DAYS

(MIN). SIDEWALK TO BE 4" THICK OR MATCH EXISTING
PAVEMENT THICKNESS (WHICHEVER IS GREATER).

SURFACE TO BE BROOM FINISHED.

12"
(MIN)

12"
(MIN)

PROPOSED PIPE AT GRADE

#4 @ 12" O.C.B.W..
REINFORCEMENT TO LAP

EXISTING REBAR (IF
AVAILABLE) A MINIMUM

OF 6"

BACKFILL (SEE TRENCHING,
BEDDING, & BACKFILL

DETAILS)

THRUST BLOCKING SCHEDULE
BEARING AREA OF THRUST BLOCKING (SQ. FT.)

(HORIZONTAL BENDS)
VOLUME OF THRUST BLOCKING (CU. FT.)

(VERTICAL BENDS)

FITTING SIZE
TEE, WYE,

PLUG, OR CAP

90° BEND,
PLUGGED
CROSS

TEE PLUGGED
ON RUN (A1)

TEE PLUGGED
ON RUN (A2)

BEND ANGLES
FITTING SIZE

BEND ANGLES
ROD SIZE EMBEDMENT CUBIC YARDS

45° 22.5° 11.25° 45° 22.5° 11.25°

2", 3", & 4" 1.30 1.80 1.30 1.80 1.00 1.0 - 2", 3", & 4" 1.50 0.5 0.3 #6 30" -

6" 2.80 4.00 2.80 4.00 2.20 1.1 1.0 6" 3.60 1.3 0.5 #6 30" -

8" 5.00 7.10 5.00 7.10 3.80 2.0 1.0 8" 5.30 2.0 0.8 #6 30" 0.6

10" 7.90 11.10 7.90 11.10 6.00 3.0 1.6 10" 8.00 3.1 1.2 #6 30" -

12" 11.30 16.00 11.30 16.00 8.70 4.4 2.3 12" 11.30 4.3 1.7 #6 30" 1.3

40A THRUST BLOCKING
NTS

NOTES:
1. CONCRETE FOR THRUST BLOCKS SHALL DEVELOP NOT LESS THAN 2,500 P.S.I. COMPRESSIVE STRENGTH AT 28 DAYS AND BE

PLACED AGAINST UNDISTURBED SOIL.
2. ALL BENDS, BOTH HORIZONTAL AND VERTICAL, SHALL BE BACKED WITH CONCRETE.  VERTICAL BENDS SHALL BE PLACED ON

CONCRETE PADS WHERE BENDS TURN UP, OR LOADED WHERE BENDS TURN DOWN.
3. WRAP PIPE JOINTS IN 8 MIL POLYETHYLENE BEFORE  PLACING CONCRETE.  USE LONG-RADIUS FITTINGS  WHEREVER POSSIBLE.
4. BEARING AREA SHOWN IN TABLE, IS BASED UPON A 2000 LB/SF. SOIL BEARING, AND UPON A PIPELINE PRESSURE OF 250 psi

PLUS WATER HAMMER.  AREAS  SHOWN SHALL BE ADJUSTED, SHOULD FIELD CONDITIONS  VARY.
5. UTILIZE MEGALUG THRUST RESTRAINTS ON MECHANICAL JOINT FITTINGS AND VALVES, IN ADDITION TO THESE THRUST BLOCKS.

90° BEND 11.25°, 22.5°,
AND / OR 45°

HORIZONTAL
RUN

VERTICAL
RUN

VERTICAL
BEND

TEE TEE W/ PLUG CROSS W/ PLUG END PLUG, CAP,
OR BLIND FLANGE

REDUCER
COLLAR

GALVANIZED RODS OVER
FITTING AND EMBEDDED
INTO CONCRETE (SEE
TABLE FOR SIZES)

GALVANIZED RODS OVER
FITTING AND EMBEDDED
INTO CONCRETE (SEE
TABLE FOR SIZES)

NATURAL
UNDISTURBED

SOIL (TYP)

NATURAL
UNDISTURBED

SOIL (TYP)

40L CONCRETE ANCHOR
COLLAR

NTS

NOTES:
1. DESIGN BASED ON 150 PSI PIPE PRESSURE & 2,000 PSF SOIL BEARING.
2. ALL CONCRETE USED FOR ANCHOR COLLARS SHALL HAVE A COMPRESSIVE STRENGTH OF 3,000 PSI AT 28 DAYS (MIN)

ANCHOR COLLAR SCHEDULE
DIMENSIONS REINFORCEMENT BARS

PIPE
SIZE

'W' 'H' 'T' 'M'
(SEE SECTION 'A-A')

'A' BARS 'B' BARS

# OF LAYERS # OF LAYERS

6" 18" 24" 12" (2) RETAINER GLANDS (MJ) #6s @ 6" O.C. 1 #6s @ 6" O.C. 1

8" 18" 30" 12" (2) RETAINER GLANDS (MJ) #6s @ 6" O.C. 1 #6s @ 6" O.C. 1

12" 24" 48" 18" (2) RETAINER GLANDS (MJ) #6s @ 6" O.C. 1 #6s @ 6" O.C. 1

16" 36" 60" 24" (2) RETAINER GLANDS (MJ) #6s @ 6" O.C. 2 #6s @ 6" O.C. 2

20" 36" 60" 24" (2) RETAINER GLANDS (MJ) #6s @ 6" O.C. 2 #6s @ 6" O.C. 2

24" 42" 72" 24" (2) RETAINER GLANDS (MJ) #6s @ 9" O.C. 3 #6s @ 9" O.C. 3

DUCTILE IRON PIPE (SEE
PLANS FOR PIPE SIZE)

(3) HOOP BARS
@ 2" C/C

SECTION 'B-B'

ELEVATION

H

W TRENCH
WIDTH W

H/2

H/2

2*W + TRENCH WIDTH

A

A

DUCTILE IRON PIPE

SECTION 'A-A'

EBBA SERIES 1100 SDB MID SPAN
RESTRAINT. INSTALL 2
RESTRAILTS W/ POLYWRAP (BACK
TO BACK OR FACE TO FACE

INSTALL #6 HOOP OR 'U' BARS
THRU UNUSED BOLT HOLES (MIN.

2' EMBEDMENT INTO CONCRETE
ANCHOR COLLAR)

T

H

316 SS ALL THREAD RODS
(4 LOCATIONS, EQUALLY

SPACED)

RESTRAINED CAP
(MJ) W/ DOUBLE

POLYWRAP

B

B
'A' BARS (TYP)

'B' BARS (TYP)

ADDITIONAL (3) #6
HOOP BARS (TYP)
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22A CONCRETE SIDEWALK
NTS

NOTES:
1. CONCRETE FOR SIDEWALK SHALL HAVE A COMPRESSIVE STRENGTH OF 3,500 PSI AT 28 DAYS

(MIN).
2. ALL SIDEWALKS SHALL HAVE A BROOMED FINISHED UNLESS OTHERWISE SPECIFIED.
3. ALL JOINTING TO BE LOCATED PER SIDEWALK JOINTING TABLE.
4. ALL CONTROL JOINTING TO BE SAWCUT OR TOOLED JOINTED PER SIDEWALK JOINTING.
5. CURING COMPOUND IS REQUIRED UNLESS TEMPERATURES STAY BELOW 50° FAHRENHEIT FOR

7 DAYS. CURING COMPOUND MUST BE COLORED WHITE, RED, OR PINK. CLEAR CURING
COMPOUND IS UNACCEPTABLE. IF CONCRETE IS NOT CURED WHEN REQUIRED, IT WILL BE
CONSIDERED GROUNDS FOR REMOVAL AND REPLACEMENT.

SEE SITE PLAN FOR WIDTHSLOPE TO REMAIN CONSTANT 1'
PAST BOTH SIDES OF SIDEWALK

(TYP) 4"

4"
(MIN)

CLASS 7 BASE
COMPACTED TO
95% MPD

SELECT MATERIAL
COMPACTED TO 95% SPD

2% MAX CROSS SLOPE

CROSS SECTION

C

CONTROL JOINT (TYP)

EXPANSION JOINT
(TYP)

R1
2"

B
A

SIDEWALK JOINTING TABLE

A SEE SITE PLAN

B A

C Bx5

PLAN

SLOPE 2% MAX
TOWARDS DRIVE

6"

3500 PSI
CONCRETE

6"

DRIVE
SURFACE

SIDEWALK ADJACENT
TO DRIVE SURFACES

R1
2"

3500 PSI CONCRETE

X X X

WELDED WIRE FABRIC
W6x6"x6" IN TOP 1/2 OF SLAB

EXPANSION JOINT

R1
8"

1
2"

JOINT FILLER MATERIAL

JOINT SEALER (PER
SPECIFICATIONS)

ISOLATION JOINT

R1
8"

1
2"

JOINT FILLER MATERIAL

JOINT SEALER (PER
SPECIFICATIONS)

WALL OR
STRUCTURE

CONTROL JOINT
(LONGITUDINAL OR TRANSVERSE)

R1
8"

1
4" MAX

JOINT SEALER (PER
SPECIFICATIONS)

D

NOTE: SAWED JOINT D/4 DEEP

40J TRACER WIRE
& TERMINAL

NTS

#10 SOLID STRAND
TRACER WIRE

TAPE BAND
(SEE NOTE #3)

CONCRETE COLLAR

TAPE BAND
(SEE NOTE #3)

NOTES:
1. TERMINAL BOXES TO BE EAST JORDAN IRON WORKS 8550 SERIES (OR APPROVED EQUAL); EXTENSIONS TO BE PROVIDED

WHERE REQUIRED.
2. TERMINAL BOXES SHALL BE LOCATED AT APPROXIMATELY 500' INTERVALS (OR AT LOCATIONS DETERMINED BY THE

ENGINEER) AND AT EACH END OF THE PIPING INSTALLATION. A CONCRETE COLLAR SHALL BE PLACED ON EACH
TERMINAL BOX LOCATED OUTSIDE OF PAVEMENT SURFACES OR SIDEWALKS.

3. TAPE BANDS SHALL BE PLACED EVERY 10' TO HOLD TRACER WIRE IN PLACE DURING INSTALLATION.
4. CONTRACTOR SHALL PROVIDE AN INSTRUMENT AND DEMONSTRATE THE ELECTRICAL CONTINUITY OF ALL TRACER WIRES

PRIOR TO THE FINAL ACCEPTANCE BY THE OWNER.
5. TRACER WIRE SHALL BE INSTALLED IN THE LOCATION DIRECTED BT THE ENGINEER, BUT SHALL GENERALLY BE LOCATED

IMMEDIATELY ADJACENT TO THE PIPE AND AT THE SAME DEPTH. TRACER WIRE SHALL ALSO BE INSTALLED ON SERVICE
LINES BETWEEN THE WATER LINE(S) AND WATER METER(S). TRADER WIRE SHALL EXTEND AT LEAST 1' INTO THE METER
BOX(S).

6. WIRE SHALL BE SPLICED USING 3M DIRECT BURY SPLICE KIT DBR / Y-6 (OR APPROVED EQUAL).

GATE VALVE (MJ) (SEE
UTILITY PLANS FOR SIZE)

TERMINAL BOX
(SEE NOTE #1)

#4 REBAR

2'

2'

#4s EACH WAY, TO BE
CENTERED IN SLAB (TYP)

2'x2'x4" CONCRETE PAD
CENTERED ON VALVE LID

(3,500 PSI MIN) (TYP)

4"

PLAN VIEW

10/25/2024

20A TYPE 'A' STANDARD CONCRETE
CURB & GUTTER

NTS

VARIES (18" MIN)
(SEE SITE PLAN GENERAL

NOTE #5)

12"
(MIN)

R3"

R1
4"

9"
7 516"

MATCH STREET
CROSS SLOPE

FA
C
E 

O
F

C
U

R
B

6"
2"

6"

VARIES
(6" MIN)

R1
4"

CLASS 7 BASE
COMPACTED TO 95% MPD

STABLE SUBGRADE OR SELECT FILL
(AS REQUIRED PER GEOTECH);

COMPACTED TO 98% SPD

6"

12"

R3"

ISOLATION JOINT

R1
8"

1
2"

JOINT FILLER MATERIAL

JOINT SEALER (PER
SPECIFICATIONS) WALL OR

STRUCTURE

NOTES:
1. CONCRETE FOR CURB AND GUTTER TO HAVE A COMPRESSIVE STRENGTH OF 3,500

PSI AT 28 DAYS (MIN).
2. ALL CURB AND GUTTER SHALL HAVE A BROOMED FINISH UNLESS OTHERWISE

SPECIFIED.
3. SAW CUT JOINTS AT 15' O.C. SEAL WITH ONE PART COLD APPLIED SILICONE JOINT

SEALER OR OTHER APPROVED SEALANT.  ALL JOINTS TO BE SEALED PRIOR TO FINAL
ASPHALT PLACEMENT.

4. PROVIDE 1/2" PREFORMED ISOLATION JOINT MATERIAL (ASPHALT IMPREGNATED
FIBERBOARD OR OTHER APPROVED MATERIAL) AT STATIONARY STRUCTURES, (DROP
INLETS, END OF CURBS, DRIVEWAYS - SEE DETAIL) OR AS DIRECTED BY ENGINEER.

5. WHEN CURB / GUTTER IS USED IN ROADWAY OR DRIVEWAY, 12” BASE BEHIND CURB
SHALL BE REQUIRED. WHEN CURB / GUTTER IS USED IN PARKING LOTS, 12” BASE
BEHIND CURB NOT REQUIRED - UNLESS 5:1 OR STEEPER SLOPE AWAY FROM BACK OF
CURB IS PRESENT.

TOP OF CURB
(TC)

GUTTER
(G)
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40D WATER MAIN
LOWERING

NTS

NOTES:
1. DEFLECTION TYPE CROSSINGS ARE THE PREFERRED CROSSING TYPE. SHOULD THIS NOT BE

ACHIEVABLE, A FITTING TYPE CROSSING IS ALLOWED.
2. FOR DEFLECTION TYPE CROSSINGS, CONTRACTOR TO USE 75% OF THE MANUFACTURER'S

MAXIMUM JOINT DEFLECTION AT ANY TIME.
3. ALL TIE RODS ARE TO BE 34"Ø GALVANIZED STEEL AND SHALL BE COATED AT LEAST TWICE W/ A

COAL TAR ENAMEL AFTER ASSEMBLY.
4. TIE RODS MAY BE OMITTED WHEN OTHER APPROVED METHODS OF RESTRAINT JOINTING ARE

USED.
5. 18" (MIN) CLEARANCE BETWEEN WATER AND SEWER MAIN CROSSINGS; 12" (MIN) CLEARANCE

BETWEEN WATER MAIN & OTHER UTILITY CROSSINGS.
6. ENCASEMENT OF WATER AND SEWER MAIN CROSSINGS SHALL BE USED IF MINIMUM CLEARANCE

CANNOT MAINTAINED (DETAIL 40F).

EXISTING UTILITY

EXISTING UTILITY

UTILITY CROSSING BY DEFLECTION

UTILITY CROSSING BY FITTING

SEE NOTE #5

SEE NOTE #5

36" (MIN)
COVER

36" (MIN)
COVER

CENTER PIPE AT
POINT OF CROSSING

CENTER PIPE AT
POINT OF CROSSING

SEE NOTE #2 FOR
DEFLECTION

45° MJ BENDS
(TYP)

1- 6" LAYER CLASS 1 BEDDING
COMPACTED TO 90% STANDARD

PROCTOR DENSITY

4 - 6" LAYER CLASS I OR CLASS II
EMBEDMENT COMPACTED TO MIN.

90% STANDARD PROCTOR DENSITY

6" LAYERS OF
COMPACTED BACKFILL

REPAIR SURFACE AS SHOWN IN
DETAILS 42A, 42B, 42D, & 40Q

AS APPLICABLE FINISHED GRADE

12" DISTRICT
COOLING - MAIN

UNDERGROUND
WARNING TAPE

6"

6"

6"

MIN.
48"

6"

36"

6'

43C DISTRICT COOLING TRENCH SECTION - MAIN
NTS

FINISHED GRADE

SOLID SOD OVER TRENCH

REPAIR SURFACE AS SHOWN IN DETAILS
42A, 42B, 42D, & 40Q AS APPLICABLE

UNDERGROUND
WARNING TAPE

6"

6"

6"

VARIES
SEE

PROFILE

24"

6"

3 - 6" LAYER CLASS I OR CLASS II
EMBEDMENT COMPACTED TO MIN.

90% STANDARD PROCTOR DENSITY

1- 6" LAYER CLASS 1 BEDDING
COMPACTED TO 90% STANDARD

PROCTOR DENSITY

6" LAYERS OF
COMPACTED BACKFILL

6" OR 10" DISTRICT
COOLING SERVICE

43B DISTRICT COOLING TRENCH SECTION SERVICE
NTS

REPAIR SURFACE AS SHOWN IN DETAILS
42A, 42B, 42D, & 40Q AS APPLICABLE

GATE VALVE AND HEAVY
DUTY VALVE BOX.

SEE M501 FOR DETAIL.

FINISHED GRADE
SOLID SOD OVER TRENCH

6" LAYERS OF
COMPACTED BACKFILL

UNDERGROUND
WARNING TAPE

4 - 6" LAYER CLASS I OR CLASS II
EMBEDMENT COMPACTED TO MIN. 90%

STANDARD PROCTOR DENSITY IN 6" LIFTS

12" DISTRICT
COOLING - MAIN

3"- 6" LAYER CLASS 1 BEDDING
COMPACTED TO 90% STANDARD

PROCTOR DENSITY

6" OR 10" DISTRICT
COOLING SERVICE GATE VALVE ON EACH LINE

(DISTRICT COOLING SERVICE)

6" STUB OUT WITH
END CAP, (FILLED
WITH PAPER)

6"

6"

6"

MIN.
48"

6"

43A
SERVICE CONNECTION TRENCH

NTS

AutoCAD SHX Text
WATER
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33D STORM DRAIN
CLEAN-OUT

NTS

24"

#5s @ 6" O.C.B.W.

6"

8"

TRENCH
WIDTH

8"

SEE GRADING / DRAINAGE
PLAN FOR DEPTH

THREADED PVC
CLEAN-OUT PLUG

HEAVY DUTY LID
W/ LETTERS 'CO'

IN LID

CO

 WYE (PLUG IF AT
THE END OF A

SERVICE LATERAL)

STORM PIPE (SEE GRADING
/ DRAINAGE PLAN FOR PIPE

SIZE)

RISER TO BE SAME
PIPE SIZE & MATERIAL
AS SERVICE LINE

PLAN

ELEVATION

3,500 PSI (MIN)
CONCRETE

33G STORM SEWER TRENCHING,
BACKFILL, & BEDDING

NTS

B

TRENCHING, BACKFILL, &
BEDDING TABLE

'A'
OD + 24" (MIN)
OD + 36" (MAX)

'B' .10 x OD (6" MIN)

A

INITIAL
BACKFILL

FINAL
BACKFILL

OD

CLASS 67 STONE (ASTM
D448) BACKFILL

(COMPACT TO 95% MPD)

COMPACTED SUITABLE
BACKFILL; SEE NOTE #1

BOTTOM OF SUBGRADE
(PAVED AREAS)

SLOPE SIDES OF TRENCH
/ SHORING AS SAFETY
CONDITIONS REQUIRE

12"
(MIN)

RIGID PIPE

B
A

INITIAL
BACKFILL

FINAL
BACKFILL

6"
(MIN)

OD

CLASS 67 STONE (ASTM
D448) BACKFILL
(COMPACT TO 95% MPD)

COMPACTED SUITABLE
BACKFILL; SEE NOTE #1

PROVIDE SUFFICIENT COVER OVER
TRENCH TO ALLOW FOR SETTLING

(NON-PAVED AREAS)

12"
(MIN)

NON-RIGID PIPE

NOTES:
1. FOR AREAS WHERE PIPE IS LOCATED UNDER NON-PAVED AREAS, BACKFILL SHALL

BE COMPACTED SUITABLE NATIVE MATERIAL (DO NOT INCORPORATE FROZEN
MATERIAL OR SOFT, MUCK, OR HIGHLY COMPRESSIBLE MATERIALS INTO FILL). FOR
AREAS WHERE PIPE IS LOCATED UNDER PAVED AREAS, BACKFILL SHALL BE SELECT
FILL COMPACTED TO 95% STANDARD PROCTOR.
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ELECTRICAL GENERAL NOTES

1. CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL INSTALLATION WITH THE WORK OF OTHER TRADES. FIELD 
MODIFICATIONS  NEEDED DUE TO OBSTRUCTIONS OR INTERFERENCES SHALL BE PROVIDED AT NO ADDITIONAL COST. 

2. ALL WORK SHALL BE PERFORMED IN A NEAT AND WORKMANLIKE MANNER WITHIN STANDARD OF CARE FOR PROFESSION. ALL 
LABOR, MATERIAL, TOOLS, PERMITS, INSPECTIONS, TESTING, CERTIFICATION, ETC. REQUIRED FOR A COMPLETE AND 
SATISFACTORY INSTALLATION TO DESIGN INTENT SHALL BE FURNISHED BY CONTRACTOR. PROVIDE, AT NO ADDITIONAL COST, 
INCLUDING INCIDENTAL ITEMS NOT SHOWN WHEN REQUIRED FOR TYPICAL COMPLETION OF WORK.

3. DRAWINGS NOT BEARING THE STAMP OR SEAL AND SIGNATURE OF A REGISTERED PROFESSIONAL ENGINEER SHALL NOT BE 
USED FOR BIDDING OR CONSTRUCTION PURPOSES UNLESS EXPRESSLY APPROVED IN WRITING BY THE ARCHITECT. THE 
CONTRACTOR SHALL BE RESPONSIBLE FOR ENSURING THAT ALL DRAWINGS AND SPECIFICATIONS BEING USED FOR BIDDING 
AND CONSTRUCTION PURPOSES ARE OF THE LATEST REVISION AVAILABLE AND ALL ADDENDUM DOCUMENTS HAVE BEEN 
INCORPORATED EITHER BY REVISION RELEASE OF DRAWINGS/SPECIFICATIONS OR ATTACHMENT OF SKETCHES OR OTHER 
ADDENDUM INFORMATION.

4. THE CONTRACTOR SHALL FURNISH AND INSTALL NEW PRODUCTS OF ESTABLISHED AND REPUTABLE MANUFACTURERS.  NO 
EQUIPMENT SUBSTITUTIONS SHALL BE MADE THAT WOULD LEAVE INADEQUATE OPERATING OR SERVICE SPACE.  EQUIPMENT 
SHALL BE INSTALLED IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDED INSTALLATION PROCEDURES AND IN AN 
ARRANGEMENT THAT WILL GIVE THE GREATEST PRACTICAL EASE OF OPERATION AND SERVICE TO THE OWNER.  

5. ALL EQUIPMENT WHICH IS INDICATED TO BE FURNISHED AND/OR INSTALLED BY OTHERS OR BY OWNER IS INCLUDED FOR 
REFERENCE ONLY UNLESS NOTED OTHERWISE. CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING AND VERIFYING 
INSTALLATION REQUIREMENTS OF THIS EQUIPMENT WITH THE APPLICABLE SUPPLIER OR THE OWNER. ANY DISCREPANCIES 
SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER.

6. ALL WORK SHALL BE INSTALLED IN ACCORDANCE WITH THE REQUIREMENTS OF ALL APPLICABLE CODES AND REGULATIONS 
INCLUDING BUT NOT LIMITED TO NATIONAL, CITY, STATE, LOCAL ORDINANCES, AND UTILITY COMPANY REGULATIONS. ALL 
ELECTRICAL MATERIALS, INSTALLATION PROCEDURES, AND SYSTEM LAYOUTS SHALL BE APPROVED BY ALL APPLICABLE 
AUTHORITIES HAVING JURISDICTION. THE CONTRACTOR SHALL PROVIDE ALL MATERIALS AND LABOR NECESSARY TO COMPLY 
WITH THESE RULES, REGULATIONS, AND ORDINANCES. THESE CODES REPRESENT THE MINIMUM ACCEPTABLE 
REQUIREMENTS, THEREFORE, WHERE DRAWINGS AND/OR SPECIFICATIONS INDICATE MATERIALS OR CONSTRUCTION MORE 
STRINGENT THAT CODE REQUIREMENTS, THE DRAWINGS AND/OR SPECIFICATIONS SHALL GOVERN.

7. IF COMPLIANCE WITH STANDARDS, CODES, REGULATIONS AND CONTRACT DOCUMENTS ESTABLISH DIFFERENT OR 
CONFLICTING REQUIREMENTS FOR MINIMUM QUANTITIES OR QUALITY LEVELS, REFER CONFLICTING REQUIREMENTS TO 
ENGINEER FOR A DECISION BEFORE PROCEEDING.

8. WHERE CONTRACT DOCUMENTS NAME A SINGLE MANUFACTURER AND PRODUCT, PROVIDE THE NAMED PRODUCT THAT 
COMPLIES WITH REQUIREMENTS. COMPARABLE PRODUCTS OR SUBSTITUTIONS FOR CONTRACTOR'S CONVENIENCE WILL BE 
CONSIDERED. 

9. THE PROJECT CLOSEOUT SUBMITTALS SHALL INCLUDE, BUT NOT LIMITED TO, OPERATION AND MAINTENANCE MANUALS AND 
RECORD DRAWINGS.

10. THE CONTRACTOR SHALL VISIT THE SITE OF THE BUILDING BEFORE SUBMITTING A PROPOSAL ON THIS WORK AND SHALL 
THOROUGHLY FAMILIARIZE THEMSELVES WITH THE EXISTING CONDITIONS AND OPERATIONS. FAILURE ON THEIR PART TO DO 
THIS WILL NOT BE CAUSE OF EXTRAS AFTER THE CONTRACT IS SIGNED, BY REASON OF UNFORESEEN CONDITIONS.

11. NO PERSON SHALL PERFORM ELECTRICAL WORK ON THE CONTRACT WITHOUT POSSESSING A MASTER'S OR JOURNEYMAN'S 
LICENSE FROM THE STATE ELECTRICAL EXAMINERS BOARD. ALL ELECTRICAL WORK AND APPRENTICE ELECTRICIANS SHALL 
BE SUPERVISED BY A MASTER ELECTRICIAN ON A ONE TO ONE RATIO.

12. PREPARE AND SUBMIT SUBMITTALS TO ARCHITECT.

13. ALL ELECTRICAL EQUIPMENT, SUCH AS SWITCHES, CIRCUIT BREAKERS, ETC. SHALL BE TESTED BY OPERATING THE DEVICE TO 
VERIFY THAT THE MECHANICAL PORTIONS OF THE DEVICE ARE FUNCTIONING.

14. THE CONTRACT SHALL ASSIST ALL OTHER TRADES IN PERFORMING ROTATIONAL TESTS ON ALL MOTORS PROVIDED UNDER 
THIS CONTRACT.

15. ALL EXPOSED CONDUIT SHALL BE GALVANIZED RIGID STEEL, SIZED AS SCHEDULED.

16. WIRE SIZE PER CODE UNLESS NOTED ELSEWHERE:

WIRE SIZE 120V

A.  #12 LESS THAN 75 FEET
B.  #10 BETWEEN 75-150 FEET
C.  #8  BETWEEN 150-250 FEET
D.  #6  BETWEEN 250-375 FEET

LEGEND

BRANCH CIRCUIT HOMERUN. PANEL AND CIRCUIT NUMBER INDICATED.

ELECTRICAL PANEL.

REVISION DELTA.1

MOTOR RATED SWITCH USED FOR EQUIPMENT DISCONNECTING MEANS. PROVIDE 
MANUAL MOTOR STARTER WITH THERMAL OVERLOAD RELAYS
SIZED PER MOTOR LOAD.

SM

DISCONNECT  SWITCH

LED STRIP

HIGH BAY LED FIXTURE

JBOX

SINGLE POLE LIGHT SWITCH, 3-WAY LIGHT SWITCH.
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(X)BL-2

(X)CH-1

(X)CT-1

(X)CH-2

(X)CHWP-1(X)CWP-1(X)P-2

(X)P-1

EXISTING 800A/3P MDP TO BE REMOVED IN 
PHASE 2

EXISTING PANEL TO BE REMOVED IN PHASE 2.
CIRCUITS GOING TO EXISTING TUNNELS MAY BE 
CUT AT TUNNEL AND ABANDONED. J-BOX AND 
EXTEND EXISTING 2-100A/2P TO NEW PANEL "A"

1 2

1

EXISTING 600A/3P SWITCHBOARD TO BE 
REMOVED IN PHASE 2

4

4 4 4

5

EXISTING MDP TO BE REMOVED IN PHASE 2

6

6

6

6
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KEYED NOTES

EXISTING CHILLER TO BE REMOVED IN PHASE 1. REMOVE ALL 
WIRE, CONDUIT, AND DISCONNECTS/STARTERS/VFDS 
ASSOCIATED WITH THE UNIT.

EXISTING BOILER TO BE REMOVED IN PHASE I. REMOVE ALL 
WIRE, CONDUIT, AND DISCONNECTS/STARTERS/VFDS 
ASSOCIATED WITH THE UNIT.

EXISTING COOLING TOWER TO BE REMOVED IN PHASE 2. 
REMOVE ALL DISCONNECTS/STARTERS/VFDS ASSOCIATED 
WITH THE UNIT.

EXISTING PUMP TO BE REMOVED IN PHASE 2. REMOVE ALL 
WIRE, CONDUIT, AND DISCONNECTS/STARTERS/VFDS 
ASSOCIATED WITH THE UNIT.

EXISTING CHEMICAL FEED PUMP TO BE REMOVED IN PHASE I. 
REMOVE ALL WIRE CONDUIT, AND 
DISCONNECTS/STARTERS/VFDS ASSOCIATED WITH THE UNIT.

EXISTING LIGHTING, RECEPTACLES, ASSOCIATED CONDUIT, 
AND WIRE TO BE REMOVED IN PHASE 2.

1

2

3

4

5

PHASING SUMMARY

1. EXISTING 208/120V ELECTRICAL 
SERVICE/SWITCHBOARDS/PANELS TO REMAIN UNTIL NEW 
480/277V SERVICE,SWITCHBOARDS/PANELS ARE 
INSTALLED.

2. EXISTING (X)CT-1, (X)CH-2, (X)CHWP-1, (X)CWP-1, (X)P-2, (X)
P-1, (X)CH-1 TO REMAIN IN OPERATION.

3. 480/277V ELECTRICAL SERVICE/SWITCHBOARDS/PANELS 
TO BE INSTALLED. NEW MECHANICAL EQUIPMENT 
CONNECTED TO NEW 480/277V SERVICE.

4. POWER SWITCHOVER COORDINATED WITH OWNER AND 
MECHANICAL CONTRACTOR.

5. EXISTING 208/120V ELECTRICAL 
SERVICE/SWITCHBOARDS/PANELS, LIGHTING, 
RECEPTACLES, AND REMAINING (X)CT-1, (X)CH-2, (X)
CHWP-1, (X)CWP-1, (X)P-2, (X)P-1, (X)CH-1  TO BE 
DEMOLISHED. 

6
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C

CE C

C

MOUNT AT 25'AFF (TYPICAL)
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B4
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3/16" = 1'-0"1
POWER PLANT BUILDING - LIGHTING

No. Description Date

PHASING SUMMARY

1. EXISTING 208/120V ELECTRICAL 
SERVICE/SWITCHBOARDS/PANELS TO REMAIN UNTIL NEW 
480/277V SERVICE,SWITCHBOARDS/PANELS ARE 
INSTALLED.

2. EXISTING (X)CT-1, (X)CH-2, (X)CHWP-1, (X)CWP-1, (X)P-2, (X)
P-1, (X)CH-1 TO REMAIN IN OPERATION.

3. 480/277V ELECTRICAL SERVICE/SWITCHBOARDS/PANELS 
TO BE INSTALLED. NEW MECHANICAL EQUIPMENT 
CONNECTED TO NEW 480/277V SERVICE.

4. POWER SWITCHOVER COORDINATED WITH OWNER AND 
MECHANICAL CONTRACTOR.

5. EXISTING 208/120V ELECTRICAL 
SERVICE/SWITCHBOARDS/PANELS, LIGHTING, 
RECEPTACLES, AND REMAINING (X)CT-1, (X)CH-2, (X)
CHWP-1, (X)CWP-1, (X)P-2, (X)P-1, (X)CH-1  TO BE 
DEMOLISHED. 
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SM

SM

CT-1 CT-2

VFD-CT-2VFD-CT-1

DCWP-2

DCWP-1

DCHP-1 DCHP-2

VFD-DCHP-2VFD-DCHP-1

CH-2

CH-1

VFD-DCWP-1

VFD-DWCP-2

"MDP" - 1

"MDP" - 2

"A" - 1

"A" - 2

"MDP" - 4

"MDP" - 3

"MDP" - 8"MDP" - 7

NEW 2000A MDP

NEW PANEL "A"

NEW 2000A 100% RATED LSIG 
ENCLOSED CIRCUIT BREAKER

"MDP" - 5

"MDP" - 6

EUH-3

EUH-4

EUH-2

EUH-1

75KVA TRANSFORMER
COPPER WOUND

"MDP" - 11

"MDP" - 12

"MDP" - 10

"MDP" - 9

EF-1

2 SETS 3#350'S & 1#1, 2 1/2"C

2 SETS 3#350'S & 1#1, 2 1/2"C

3#4'S & 1#6 1 1/4"C

3#4'S & 1#6 1 1/4"C

4#8'S, 3/4"C

4#8'S, 3/4"C

3#3'S & 1#8, 1 1/4"C 3#3'S & 1#8, 1 1/4"C

1

1

1

1

VFD CONTROL WIRE BY EC TO CONTROL PANEL PROVIDED 
WITH EQUIPMENT. VERIFY LOCATION WITH APPROVED 
MECHANICAL SHOP DRAWINGS PRIOR TO ROUGH IN. 

2

2

3

3

3

3

NEW 480V
UTILITY 
TRANSFORMER

EXISTING 208V
UTILITY 
TRANSFORMER

ELECTRICAL CONTRACTOR TO COORDINATE,PAY ALL COSTS 
AND FEES, AND PROVIDE PAD PER UTILITY SPECIFICATIONS 
FOR NEW 480V TRANSFORMER. 

"A" - 3

"A" - 4

"A" - 5

"A" - 43

"MDP" - 15

"MDP" - 16

WP

"A" - 10

"A" - 12
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3/16" = 1'-0"1
POWER PLANT BUILDING - MECHANICAL POWER
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KEYED NOTES

ELECTRIC UNIT HEATER: CONNECT TO UNIT PROVIDED 
DISCONNECT.

CONNECT TO UNIT SUPPLIED CIRCUIT BREAKER.

VFD CONTROL CABLE PROVIDED AND INSTALLED BY EC.
VFD'S BY MECH CONTRACTOR.

1

2

3

PHASING SUMMARY

1. EXISTING 208/120V ELECTRICAL 
SERVICE/SWITCHBOARDS/PANELS TO REMAIN UNTIL NEW 
480/277V SERVICE,SWITCHBOARDS/PANELS ARE 
INSTALLED.

2. EXISTING (X)CT-1, (X)CH-2, (X)CHWP-1, (X)CWP-1, (X)P-2, (X)
P-1, (X)CH-1 TO REMAIN IN OPERATION.

3. 480/277V ELECTRICAL SERVICE/SWITCHBOARDS/PANELS 
TO BE INSTALLED. NEW MECHANICAL EQUIPMENT 
CONNECTED TO NEW 480/277V SERVICE.

4. POWER SWITCHOVER COORDINATED WITH OWNER AND 
MECHANICAL CONTRACTOR.

5. EXISTING 208/120V ELECTRICAL 
SERVICE/SWITCHBOARDS/PANELS, LIGHTING, 
RECEPTACLES, AND REMAINING (X)CT-1, (X)CH-2, (X)
CHWP-1, (X)CWP-1, (X)P-2, (X)P-1, (X)CH-1  TO BE 
DEMOLISHED. 



ASSEMBLY EQUAL TO RACO #938 
GROUNDING PIGTAIL WITH SCREW

EQUIPMENT GROUNDING CONDUCTOR 
(INSULATED GREEN)

UTILIZE SAME GROUNDING METHOD FOR SWITCHES

GROUND CIRCUIT CONDUCTORS - ALL 
RACEWAYS & ENCLOSURES

TRANSFORMER 
PRIMARY

TRANSFORMER 
SIZE & NO. OF 
PHASE AS 
SPECIFIED

TRANSFORMER 
SECONDARY

EQUIPMENT GROUND 
CONDUCTOR WHERE 
SPECIFIED

GROUNDING ELECTRODE CONDUCTOR 
TO GROUND PER NEC

GROUNDING 
CONDUTOR

EQUIPMENT GROUND 
CONDUCTOR WHERE 

SPECIFIED

WARNING

MAXIMUM AVAILABLE FAULT CURRENT:

XX,XXX

(SYMMETRICAL RMS AMPERES)

DATE: XX/XX/XX

WARNING

NOMINAL SYSTEM VOLTAGE:

277/480V

MAXIMUM AVAILABLE FAULT CURRENT:

XX,XXX

(SYMMETRICAL RMS AMPERES)

OVERCURRENT PROTECTIVE DEVICE CLEARING TIME: XX 
SECONDS

DATE: XX/XX/XX

NOTES:

LABEL SHALL BE ATTACHED TO ELECTRICAL SERVICE EQUIPMENT PER NEC 110.24.

PROVIDE DURABLE WEATHER PROOF LABEL.

LABEL SHOWN TO SCALE.

ELECTRICAL CONTRACTOR SHALL COORDINATE AVAILABLE FAULT CURRENT WITH 
UTILITY AND COMPLETE LABEL ACCORDINGLY.

1.

2.

3.

4.

1ST  FLOOR

CONCRETE PAD PER 
UTILITY STANDARDS

NEW UTILITY 
TRANSFORMER 

480V
PHASE I

(BY UTILITY) 

M
CT

ENCLOSURE 
NEMA 3R

480Y277V, 3PH, 4W
2000A 100%

SE RATED MAIN BREAKER 
LSIG

PAD MOUNTED
NEMA 3R

MDP
NEMA 1

2000A
NEMA 1 

WITH 240kA SPD

A

NEMA 1

75kVA
DRY TYPE 

TRANSFORMER 
NEMA 1

KEYED NOTES:
1. 5 SETS (4#600'S, 4"C) THWN

2. 5 SETS (4#600'S & 1#250, 3 1/2"C)

3. 3#1/0'S, 1 1/2"C

4. 4#4/0'S & 1#4, 2 1/2"C

5. 1#3/0, 3/4"C

6. 1#2, 3/4"C

1

5

2
3

4

6

GENERAL NOTE:
ELECTRICAL CONTRACTOR SHALL COORDINATE AND PAY 
ALL COSTS/FEES FOR NEW 480V/3 PHASE SERVICE TO THE 
BUILDING PRIOR TO BID. ALL COST ASSOCIATED W/ THE 
DELIVERY OF ELECTRICAL SERVICE SHALL BE INCLUDED AS 
A PART OF THIS CONTRACT.

CONCRETE ENCASED ELECTRODE
ENCASED BY A MINIMUM OF 2" CONCRETE
OF FOUNDATION CONSISTING OF AT LEAST
20' OF ONE OR MORE STEEL REINFORCING
BARS NOT LESS THAN 1/2" DIAMETER
OR AT LEAST 20' OF BARE COPPER
CONDUCTOR NOT LESS THAN #4 AWG.

NEUTRAL BUS
(TYPICAL)

EQUIPMENT GROUNDING
BUS (TYPICAL)

SERVICE EQUIPMENT

1-3/0
FULL SIZE COPPER
GROUNDING ELECTRODE
CONDUCTOR PER N.E.C.
TABLE 250-66

#4

CONNECTION SHALL BE CADWELD
COPPER-BASED EXOTHERMIC WELD.

METAL FRAME OF BUILDING

FINISHED GRADE

COPPER BONDED STEEL ELECTRODE 5/8" IN
DIAMETER 10'-0" LONG WITH A MINIMUM
OF 8'-0" IN DIRECT CONTACT WITH THE 
EARTH PER N.E.C. 250-53 (G)

#6 AWG COPPER PER
N.E.C. 250-66(a)

METAL UNDERGROUND WATER PIPE IN
DIRECT CONTACT WITH THE EARTH FOR
10'-0" OR MORE.

BOLTED TYPE
CONNECTION SUITABLE FOR
DIRECT BURIAL OR
EXOTHERMIC WELD (TYP)

#4 AWG COPPER PER
N.E.C. 250-66(b)

NOTE:
PROVIDE GROUNDING BUSHING ON CONDUIT ENDS. CONNECT BUSHING
TO GROUNDING CONDUCTOR.
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NOT TO SCALE:1
JUNCTION BOX GROUNDING

NOT TO SCALE:2
DRY TYPE TRANSFORMER GROUNDING

NOT TO SCALE:3
ARC FAULT LABEL

NOT TO SCALE:5
ELECTRICAL RISER DIAGRAM
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NOT TO SCALE:4
GROUNDING ELECTRODE SYSTEM DETAIL
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Total Est. Demand Current: 1534 A

Total Conn. Current: 1534 A

Power 1265535 VA 100.00% 1265535 VA Total Est. Demand: 1275136 VA

Other 4631 VA 100.00% 4631 VA Total Conn. Load: 1275136 VA

Lighting 270 VA 100.00% 270 VA

Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Legend:

Total Amps: 1564 A 421178 VA 1519 A

Total Conn. Load: 433139 VA 421178 VA 420818 VA

20 TVSS 240kA 3 60 A 60 A 0 VA 0 VA 0 VA

19

18

17

16 EF-1 3 20 A 15 A 388 VA 388 VA 388 VA

15 HEAT TAPE 1 20 A 20 A 4000 VA

14 LIGHTING 1 20 A 20 A 901 VA

13 75 kVA, TRANSFORMER 3 150 A 150 A 17820 VA 10760 VA 10400 VA

12 EUH-4 3 20 A 15 A 1108 VA 1108 VA 1108 VA

11 EUH-3 3 20 A 15 A 1108 VA 1108 VA 1108 VA

10 EUH-2 3 20 A 15 A 1108 VA 1108 VA 1108 VA

9 EUH-1 3 20 A 15 A 1108 VA 1108 VA 1108 VA

8 CT-2 3 150 A 125 A 26350 VA 26350 VA 26350 VA

7 CT-1 3 150 A 125 A 26350 VA 26350 VA 26350 VA

6 DCWP-2 3 100 A 100 A 11080 VA 11080 VA 11080 VA

5 DCWP-1 3 100 A 100 A 11080 VA 11080 VA 11080 VA

4 DCHP-2 3 200 A 175 A 18005 VA 18005 VA 18005 VA

3 DCHP-1 3 200 A 175 A 18005 VA 18005 VA 18005 VA

2 CH-2 3 800 A 800 A 147364 VA 147364 VA 147364 VA

1 CH-1 3 800 A 800 A 147364 VA 147364 VA 147364 VA

CKT Circuit Description

#
ofPole

s
Frame
Size

Trip
Rating

A B C

Remarks

Notes

Enclosure: NEMA 1 MCB Rating: 2000 A

Mounting: PAD Wires: 4 Mains Rating: 2000 A

Supply From: Phases: 3 Mains Type: MLO

Location: Volts: 480/277 Wye A.I.C. Rating: 65k

Switchboard: "MDP"

Total Est. Demand Current: 108 A

Total Conn. Current: 109 A

Total Est. Demand: 38980 VA

Receptacle 4700 VA 100.00% 4700 VA Total Conn. Load: 38980 VA

Power 34280 VA 100.00% 34280 VA

Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 149 A 90 A 87 A

Total Load: 17820 VA 10760 VA 10400 VA

41 SPARE 20 1 0 0 1 20 SPARE 42

39 SPARE 20 1 0 0 1 20 SPARE 40

37 SPARE 20 1 0 0 1 20 SPARE 38

35 SPARE 20 1 0 0 1 20 SPARE 36

33 SPARE 20 1 0 0 1 20 SPARE 34

31 SPARE 20 1 0 0 1 20 SPARE 32

29 SPARE 20 1 0 0 1 20 SPARE 30

27 SPARE 20 1 0 0 1 20 SPARE 28

25 SPARE 20 1 0 0 1 20 SPARE 26

23 SPARE 20 1 0 0 1 20 SPARE 24

21 SPARE 20 1 0 0 1 20 SPARE 22

19 SPARE 20 1 0 0 1 20 SPARE 20

17 SPARE 20 1 0 0 1 20 SPARE 18

15 SPARE 20 1 0 0 1 20 SPARE 16

13 SPARE 20 1 0 0 1 20 SPARE 14

11 SPARE 20 1 0 1000 1 20 Receptacle 12

9 -- -- -- 8320 1000 1 20 Receptacle 10

7 EXISTING BREAKER 100 2 8320 8320 -- -- -- 8

5 Receptacle 20 1 1080 8320 2 100 EXISTING BREAKER 6

3 Receptacle 20 1 900 540 1 20 Receptacle 4

1 CHILLER CONTROL 20 1 500 500 1 20 CHILLER CONTROL 2

CK
T Circuit Description

Trip
(A)

Pol
es "A" "B" "C"

Pol
es

Trip
(A) Circuit Description

CK
T

Notes:

Enclosure: NEMA 1

Mounting: SURFACE Wires: 4 MCB Rating: 225 MCB

Supply From: 75 kVA, 0 V/480 V, Three... Phases: 3 Bus Rating: 225 A

Panel Location: Volts: 120/208 Wye A.I.C. Rating: 10KAIC

Branch Panel: "A"
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1. THE FIRST FIGURE OF DUCT SIZE INDICATES DIMENSION OF FACE SHOWN OR INDICATED. DUCT SIZED ARE NET INSIDE DIMENSIONS.

2. TOTAL STATIC PRESSURE NOTES IN THE SCHEDULES INCLUDED DUCT SYSTEM, TERMINAL UNITS, FILTERS, COILS, ETC. LOSS FOR 
FILTERS SHALL BE FOR FILTERS AT 50% LOADING.

3. FOR TYPICAL WATER PIPING CONNECTIONS TO EQUIPMENT, SEE STANDARD EQUIPMENT DETAILS.

4. ALL DUCT AND PIPE ROUTING AND CONSTRUCTION SHOWN ON THE DRAWINGS IS DIAGRAMMATIC IN NATURE AND MAY NOT BE 
SHOWN IN EXACT LOCATIONS OR WITH ALL ANCILLARY ITEMS REQUIRED FOR A COMPLETE AND OPERATING SYSTEM. CONTRACTOR 
SHALL COORDINATE ROUTING OF ALL DUCTWORK AND PIPING PER TYPICAL CONSTRUCTION PRACTICE IN THE MOST EFFICIENT WAY 
POSSIBLE WHILE ADHERING AS CLOSELY TO THE DRAWINGS AS POSSIBLE.

5. CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL INSTALLATION WITH THE WORK OF OTHER TRADES. FIELD MODIFICATIONS 
SUCH AS OFFSETS IN PIPING OR DUCTWORK NEEDED DUE TO OBSTRUCTIONS OR INTERFERENCES SHALL BE PROVIDED AT NO 
ADDITIONAL COST. 

6. ALL WORK SHALL BE PERFORMED IN A NEAT AND WORKMANLIKE MANNER WITHIN STANDARD OF CARE FOR PROFESSION. ALL 
LABOR, MATERIAL, TOOLS, PERMITS, INSPECTIONS, TESTING, CERTIFICATION, ETC. REQUIRED FOR A COMPLETE AND 
SATISFACTORY INSTALLATION TO DESIGN INTENT SHALL BE FURNISHED BY CONTRACTOR. PROVIDE, AT NO ADDITIONAL COST, 
INCLUDING INCIDENTAL ITEMS NOT SHOWN WHEN REQUIRED FOR TYPICAL COMPLETION OF WORK.

7. DRAWINGS NOT BEARING THE STAMP OR SEAL AND SIGNATURE OF A REGISTERED PROFESSIONAL ENGINEER SHALL NOT BE USED 
FOR BIDDING OR CONSTRUCTION PURPOSES UNLESS EXPRESSLY APPROVED IN WRITING BY THE ARCHITECT. THE CONTRACTOR 
SHALL BE RESPONSIBLE FOR ENSURING THAT ALL DRAWINGS AND SPECIFICATIONS BEING USED FOR BIDDING AND CONSTRUCTION 
PURPOSES ARE OF THE LATEST REVISION AVAILABLE AND ALL ADDENDUM DOCUMENTS HAVE BEEN INCORPORATED EITHER BY 
REVISION RELEASE OF DRAWINGS/SPECIFICATIONS OR ATTACHMENT OF SKETCHES OR OTHER ADDENDUM INFORMATION.

8. THE MECHANICAL CONTRACTOR SHALL FURNISH AND INSTALL NEW PRODUCTS OF ESTABLISHED AND REPUTABLE 
MANUFACTURERS.  NO EQUIPMENT SUBSTITUTIONS SHALL BE MADE THAT WOULD LEAVE INADEQUATE OPERATING OR SERVICE 
SPACE.  EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDED INSTALLATION PROCEDURES 
AND IN AN ARRANGEMENT THAT WILL GIVE THE GREATEST PRACTICAL EASE OF OPERATION AND SERVICE TO THE OWNER.  

9. IT IS THE RESPONSIBILITY OF THE MECHANICAL CONTRACTOR TO PAY FOR ALL NECESSARY PERMITS AND APPROVALS FOR THIS 
INSTALLATION.

10. DUCT CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE LATEST EDITION OF THE SMACNA HVAC DUCT CONSTRUCTION 
STANDARD CLASS A.

11. LOCATE THERMOSTATS AT 48" ABOVE FINISHED FLOOR UNLESS NOTED OTHERWISE. COORDINATE LOCATIONS WITH OTHER 
EQUIPMENT, FURNITURE, AND DOOR SWINGS.

12. ALL EQUIPMENT, DUCTWORK, ETC., SHALL BE SUPPORTED AS DETAILED AND/OR SPECIFIED. PROVIDE ADDITIONAL SUPPORTS AS 
REQUIRED TO PROVIDE A VIBRATION-FREE, RIGID INSTALLATION.

13. DUCTWORK DIMENSIONS SHOWN ON DRAWINGS ARE INSIDE CLEAR DIMENSIONS. DIMENSIONS MAY BE CHANGED SO LONG AS THE 
NET FREE FACE AREA IS MAINTAINED.

14. EXHAUST DUCTS SHALL TERMINATE IN ACCORDANCE WITH ASHRAE 170-2013 AND BE EQUIPPED WITH A BACKDRAFT DAMPER.  

15. CONTRACTOR SHALL PROVIDE ALL AUTOMATIC TEMPERATURE CONTROLS INCLUDING WIRING, THERMOSTATS AND ALL 
MISCELLANEOUS APPURTENANCES TO MEET THE INTENT OF THESE DOCUMENTS.

16. PENETRATIONS OF WALLS OR FLOORS FOR THE PASSAGE OF PIPING, DUCTWORK, OR OTHER EQUIPMENT SHALL BE PROPERLY 
SEALED AFTER INSTALLATION OF ITEMS AND EQUIPMENT.  

17. PIPING, DUCTWORK, LEAK PROTECTION APPARATUS, OR OTHER EQUIPMENT FOREIGN TO ELECTRICAL SWITCHBOARDS, 
PANELBOARDS, DISTRIBUTION BOARDS, OR MOTOR CONTROL CENTERS SHALL NOT BE INSTALLED WITHIN THE REQUIRED SPACE 
FOR WORKING CLEARANCES OR DEDICATED SPACES OF THE ELECTRICAL EQUIPMENT, EXTENDING IN FRONT OF AND FROM FLOOR 
TO STRUCTURAL CEILING WITH A WIDTH AND DEPTH OF THE ELECTRICAL EQUIPMENT IN ACCORDANCE WITH NEC-110.26.

MECHANICAL GENERAL NOTES

NEW EQUIPMENT

EXISTING EQUIPMENT TO REMAIN

EXISTING EQUIPMENT TO BE

DEMOLISHED

NEW DUCT/PIPING

EXISTING DUCT/PIPING TO REMAIN

EXISTING DUCT/PIPING TO BE

DEMOLISHED

SYMBOL SYMBOL

FLANGE (WELD NECK)

CAPPED OUTLET

TEE, OUTLET UP

TEE, SIDE CONNECTION

TEE, OUTLET DOWN

RISE OR DROP IN PIPE

ELBOW, TURNED DOWN

ELBOW, TURNED UP

ECCENTRIC REDUCER

CONCENTRIC REDUCER

CAPPED PIPE

CONTROL VALVE (3-WAY) PNEUMATIC

FLANGE

PIPE ANCHOR

GLOBE VALVE

GATE VALVE

BUTTERFLY VALVE (LEVER HANDLE)

BUTTERFLY VALVE (GEAR OPERATOR)

CHECK VALVE (BUTTERFLY CHECK)

CHECK VALVE (SWING CHECK)

THERMOMETER

PRESSURE GAUGE

PIPE GUIDE

PRESSURE AND TEMPERATURE TAP

FLEXIBLE PIPE CONNECTOR

AIR VENT (A - AUTO, H - HAND)

PRESSURE GAUGE W/ SIPHON

CONTROL VALVE (2-WAY) PNEUMATIC

STRAINER W/ DRAIN VALVE

UNION

CONTROL VALVE (2-WAY) ELECTRIC

OS & Y GATE VALVE

METAL BELLOWS PUMP CONNECTOR

DESCRIPTION

THERMOSTAT WIRE

THERMOSTAT

POINT OF CONNECTION TO EXISTING

POINT OF DEMOLITION

FLOW METER

CONTROL VALVE (3-WAY) ELECTRIC

BALL VALVE

DESCRIPTION

H A

PLUG VALVE

REVISION DELTA

FLOW ARROW

1

LEGEND

FM

THERMOSTAT WITH LOCK COVER

T

T

NEW EQUIPMENT

NEW CHILLED WATER SUPPLY (CHS) PIPING

NEW CHILLED WATER RETURN (CHR) PIPING

EXISTING PIPING

NEW CONDENSATE DRAIN OR DRAIN (D) PIPING

EXISTING EQUIPMENT

PHASE 1:

INSTALL ALL EXTERIOR PIPING AND VALVE BOXES, PRIORITIZING PIPING THAT RUNS IN THE VICINITY OF THE STUDENT UNION 
CONSTRUCTION PROJECT.
DEMOLISH STEAM BOILERS, INCLUDING ALL PIPING AND ACCESSORIES.
DEMOLISH EXISTING CHILLER, (X)CH-2 AND ALL ASSOCIATED PIPING AND ACCESSORIES. 
INSTALL NEW CHILLERS, COOLING TOWERS, AND CHILLED WATER PUMPS.

PHASE 2:

DEMOLISH (X)CT-1, (X)CH-1, AND ALL REMAINING CHILLED WATER PUMPS AND CONDENSOR WATER PUMPS.
INSTALL PIPING, CONDENSOR WATER PUMPS, AND ACCESSORIES.
UPGRADE ELECTRICAL SERVICE TO BUILDING.
DEMOLISH ALL EXISTING CONTROLS.
INSTALL NEW CONTROLS.
DEMOLISH ABOVE GROUND PIPING AT TECHIONERY AND CONNECT NEW LOOP BELOW SLAB.

MECHANICAL PROJECT PHASING
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NG4"

(X)BL-2

(X)CH-1

(X)ST-1

Other3"

N
G

4"

S
T

12
"

1

4

(X)CT-1

(CRABAUGH)

(TECHNIONERY)
(X)P-1

(X)P-2 (X)CWP-1 (X)CHWP-1

(X)CH-2

2

2

2

2

18
"x

18
"

5

7

7

DEMOLISH PIPING 
TO CRABAUGH TO 
BELOW GROUND 
THEN CAP. 

DEMOLISH PIPING 
TO CRABAUGH TO 
BELOW GROUND 
THEN CAP. 
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1/4" = 1'-0"1
POWER PLANT BUILDING - HVAC DEMOLITION PLAN

DEMOLITION KEYED NOTES

DEMOLISH STEAM BOILER BL-2 AND ASSOCIATED 
ACCESSORIES.

DEMOLISH PIPING TO BELOW FLOOR. CAP PIPING.

DEMOLISH GAS PIPING BACK TO MAIN. CAP PIPING.

DEMOLISH (X)ST-1 AND ALL ASSOCIATED PIPING, PUMPS, AND 
ACCESSORIES. 

DEMOLISH FLUE UP TO ROOF. CAP BELOW ROOF LINE.

DEMOLISH EXISTING CONDENSER WATER PIPE UP THROUGH 
ROOF TO COOLING TOWER. SEAL UP ROOF PENTETRATION.

DEMOLISH EXISTING COOLING TOWER AND ACCESSORIES

3/4" EXISTING MAKE-UP WATER TO REMAIN.

DEMOLISH WATER TREATMENT SYSTEM AND ALL ASSOCIATED 
PIPING AND ACCESSORIES. 

1

GENERAL NOTES

2

3

4

No. Description Date

1. (X)CH-1, (X)CT-1, (X)P-1, (X)P-2, (X)CHWP-1, (X)CWP-1 AND 
ASSOCIATED PIPING AND ACCESSORIES SHALL BE 
DEMOLISHED AFTER NEW CHILLED WATER SYSTEM IS 
INSTALLED AND FULLY FUNCTIONAL. 

2. ALL WALL AND FLOOR PENETRATIONS SHOULD BE SEALED.

3. CONTRACTOR SHALL VERIFY ALL CONDITIONS PRIOR TO 
COMMENCING DEMOLITION AND NOTIFY THE ENGINEERS AND 
OWNER OF ANY MAJOR DISCREPANCIES. 

3

5

6

7

EXISTING LOUVER AND 
DUCT PLENUM TO BE RUSED 
AND CONNECTED TO NEW 
EXHAUST FAN 

8

9



CT-1 CT-2

CH-1

CH-2

DCHP-1 DCHP-2

DCWP-1

DCWP-2

VFD-DCHP-1 VFD-DCHP-2

3

VFD-DCWP-1

VFD-DWCP-2

VFD-CT-1 VFD-CT-2

AS-1

MET-1

EF-1

20
"x

20
"

REFRIGERANT PURGE DUCT 
DOWN TO 18" AFF. COORDINATE 
EXACT ROUTING WITH EXISTING 
EQUIPMENT AND ELECTRICAL ON 
THIS WALL

INSTALL NEW 
REFRIGERANT LEAK 
DETECTOR. 

2

C
H

S
10

"

C
H

R
10

"

C
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S
10

"
C

H
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"

C
H

R
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"
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4 4

5

6
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C
W

R
8"

C
W

S
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"

C
W

R
12

"

CWS8"

CWR8"

CHR10"

CHR10"

CWS8"

CWR8"

110 10

EUH-1

EUH-2

EUH-3

EUH-4

9

CHR6"

5

6

3

T

T

T

T

11 88 11

HEAT TRACE 
CONTROLLER

13

14

15

16

CWS12"

C
W

S
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"

CWS8"

CWS8"

C
H

S
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" C
H

R
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"

17 17
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KEYED NOTES

CONNECT 1" MAKE-UP WATER LINE FROM EXISTING RPZ. 

UTILIZE EXISTING CONCRETE EQUIPMENT PAD.

PROVIDE 4" CONCRETE EQUIPMENT PAD.

ROUTE 10" CHILLED WATER LINES BELOW GRADE, SEE CIVIL 
FOR LOOP CONTINUATION. 

BYPASS CONTROL VALVE.

BASKET STRAINER.

WATER TREATMENT SYSTEM BY CHEM AQUA

COOLING TOWER SUPPORTS BY STRUCTURAL. 

CHILLER PLANT CONTROLLER

EXPAND OPENING IN WALL TO INCLUDE CONDENSER WATER 
PIPES.

ROUTE COOLING TOWER DRAIN TO AREA DRAIN BELOW 
TOWER, REFER TO CIVIL. 

PROVIDE 8 W/FT HEAT TRACE EQUAL TO RAYCHEM 8XLE2-CR 
AT 277V. INSTALL PER MANUFACTURER'S INSTRUCTIONS. 

PROVIDE HEAT TRACE CONTROLLER EQUAL TO RAYCHEM 
ACS-30. INSTALL PER MANUFACTURER'S INSTRUCTIONS. 

PROVIDE REFRIGERANT MONITORING SYSTEM EQUAL TO 
CHILLGUARD 5000. 

ROUTE EXISTING 3/4" MAKE UP WATER TO EXPANSION TANK.

ROUTE 4" COOLING TOWER DRAIN TO AREA DRAIN BELOW, 
SEE CIVIL FOR CONTINUATION.  

PROVIDE 2" MAKE-UP WATER LINE TO BASIN OF COOLING 
TOWER, TO EACH BASIN. PROVIDE HEAT TRACE EQUAL TO 
3W/FT ON EXTERIOR MAKE-UP WATER LINE. 

12" EQUALIZER PIPING WITH ISOLATION VALVE. PROVIDE 8 
W/FT HEAT TRACE EQUAL TO RAYCHEM 8XLE2-CR AT 277V. 
INSTALL PER MANUFACTURER'S INSTRUCTIONS. 

2

1

3

4

5

6

No. Description Date

3/16" = 1'-0"1
POWER PLANT BUILDING - HVAC PLAN

GENERAL NOTES

1. ALL EXPOSED PIPING INSIDE THE BUILDING SHALL BE IN PVC 
FITTING COVER AND JACKETING SYSTEM EQUAL TO 
SPEEDLINE 25/50 SMOKE-SAFE PVC. ALL PIPING SHALL BE 
CLEARLY LABELED AND HAVE DIRECTION ARROWS. 

2. ALL WALL AND FLOOR PENETRATIONS SHOULD BE SEALED.

3. PROVIDE ALUMINUM JACKETING ON ALL EXTERIOR PIPING.

4. PROVIDE PVC JACKETING ON ALL INTERIOR PIPING. 
ALL EXPOSED PIPING INSIDE THE BUILDING SHALL BE 
WRAPPED IN A COLORED PVC FITTING COVER AND JACKETING 
SYSTEM EQUAL TO SPEEDLINE 25/50 SMOKE-SAFE PVC. 
COLORS SHALL BE SELECTED DURING SUBMITTAL PROCESS. 
ALL PIPING SHALL BE CLEARLY LABELED AND HAVE DIRECTION 
ARROWS, AS PER THE SPECIFICATIONS.

7

8

9

10

11

12

13

14

15

16

17

18
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CHR4"

CHS4"
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26
"
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"x

40
"

1

4

CHS/CHR 
BELOW 

GROUND TO 
CHILLER PLANT

C
H

S
4"

C
H

R
4"

HWP-1

NG1 1/2"

CHS4"

CHR4"

40
"x

26
"

SCR2 1/2"

2

CHS/CHR FROM POWER 
PLANT. SEE CIVIL FOR 

CONTINUATION. 
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ET-1
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C
H

S
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C
H

R
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1/4" = 1'-0"1
FIRST FLOOR TECHNIONERY - HVAC DEMOLITION PLAN

1/4" = 1'-0"2
FLOOR PLAN - TECHIONERY HVAC PLAN

KEYED NOTES

DEMOLISH CHILLED WATER LINES UP TO ISOLATION VALVES. 
SEAL EXTERIOR BUILDING PENETRATIONS.  PREPARE VALVE 
FOR RECONNECTION.

INSTALL NEW CHILLED WATER LINES BELOW GRADE INTO 
BUILDING AND UP TO EXISTING ISOLATION VALVE. 

2

1



WATER COOLED CHILLER DETAIL
NOT TO SCALE:4
CHILLED VERTICAL IN-LINE PUMP DETAIL

WATER

RETURN

BUTTERFLY VALVE

CHECK VALVE

VENTURI FLOW METER

BALANCING COCK

PRESSURE GAGE

W/GATE VALVE

FLEX CONNECTION

WATER SUPPLY

REDUCER

(IF REQ'D)

NOT TO SCALE:5
CONDENSER VERTICAL IN-LINE PUMP DETAIL

WATER

RETURN

BUTTERFLY VALVE

CHECK VALVE

VENTURI FLOW METER

BALANCING COCK

PRESSURE GAGE

W/GATE VALVE

FLEX CONNECTION

WATER SUPPLY

REDUCER

(IF REQ'D)

BASKET STRAINER

SUCTION DIFFUSER

THERMOMETER (TYPICAL)

CONTROL VALVE,

BUTTERFLY VALVE,

FLOW SWITCH

CHS CHR CWR CWS

DIFFERENTIAL PRESSURE

TRANSMITTER (TYPICAL)

PIPE FLEX CONNECTOR

CHILLER

6" CONCRETE PAD WITH

NEOPRENE PAD (TYPICAL)

NOT TO SCALE:6

(TYPICAL)

WHEELED (TYPICAL)

MOTORIZED (TYPICAL)

3/4" CHAMFERED EDGE

(TYPICAL)

3'-0" MIN. DIAMETER

6
"

PAVED AREAS UNPAVED AREAS

3'-0" MIN. DIAMETER

GAS OR

WATER VALVE

(NON-TRAFFIC AREAS ONLY)

GRADE

FINISHED

6" x 6"-

10/10 WWF

MANUFACTURED

CONCRETE MANHOLE

ASSEMBLY

V
A

R
IA

B
L
E

NOTE: WORD "WATER" OR "GAS" CAST INTO CENTER OF CAST

      IRON CAP OR CONCRETE LID.

GAS OR WATER LINE

FINISHED

PAVEMENT

MANUFACTURED

C.I. VALVE BOX

NOT TO SCALE:2
TYPICAL VALVE BOX DETAIL

SPRING ISOLATOR (TYP)

IN-LINE FANDUCT DUCT

FLEX. CONN. (TYP)

NOT TO SCALE:3
INLINE EXHAUST FAN DETAIL

STANDARD CLEVIS PIPE HANGER,

GALVANIZED OR ELECTRO-PLATED

FED. SPEC. WW-H-171E, TYPE I,

OR MSS SP-69, TYPE I

 5/8 " ROD ,STEEL,

GALVANIZED OR

ELECTRO-PLATED

(THREADED ROD

 5/8 " HEX. NUTS WITH

OR ELECTRO-PLATED

BOLT CASING

NEW INSULATION PROTECTION SHIELD,

FED. SPEC.  WW-H-171E TYPE 41

AND MSS SP-69 TYPE 40

CONCRETE  EXPANSION

FLAT WASHERS, GALVANIZED

NOT ALLOWDED)

NOT TO SCALE:7
FOR INSULATED PIPE DETAIL
CEILING HUNG CLEVIS HANGER

DRAIN BODY

COOLING 

TOWER DRAIN

GALVANIZED SHEET METAL HOOD 

STRAPPED TO PIPE AND SHAPED TO 

PREVENT RAIN FROM ENTERING DRAIN

3" HIGH STANDPIPE

2" HIGH WATER DAM

CONCRETE PAD

FINISH GRADE

DRAIN BODY

GASKET

DRAIN BODY

GASKET

DRAIN BODY

3"

FIRE STOP SEALANT

NON-SHRINK GROUT

PIPE SLEEVE

PIPE

INSULATION WEATHER 
JACKET
W/ ALL JOINTS LAPPED AND
SEALED

INSULATION WITH 
VAPOR
BARRIER JACKET

EXISTING WALL 
SEE
ARCHITECTURAL

CORE DRILL FOR PIPE

INDOORS OUTDOORS

MIN.
BAND W/ SEALANT

SEAL INSULATION 
BUTT
JOINTS W/ MASTIC

SIMILAR AT INTERIOR WALLS EXCEPT
WITHOUT EXTERIOR INSULATION AND
JACKETING.

TYP. FOR SIX

EXPANSION BOLTS

WASHERS

FRAME WITH LOCK

RECOMMENDATIONS

A MINIMUM OF TWO BRACKETS.
SECURED TO WALL WITH

UNIT HEATER SHALL BE

ELECTRIC UNIT HEATER

EACH SIDE OF

BRACKETS PER MANUFACTURERS

TWO 5/8"∅ BOLTS,

5/8"∅
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NOT TO SCALE:1
COOLING TOWER AREA DRAIN DETAIL

NOT TO SCALE:8
HDPE TO STEEL PIPING TRANSITION DETAIL

NOT TO SCALE:9
PIPE PENETRATION AT WALL

NOT TO SCALE:10
UNIT HEATER ELECTRIC



M

FS

M

FS

M

M M

M

FS

WM

FS FS

CH-1

DP

CH-2

DP

CONTROL VALVE (TYP.)

FLOW SWITCH (TYP.)

DIFFERENTIAL
PRESSURE
TRANSMITTER
(TYP.)

FLOW METER (TYP.)

TEMPERATURE WELL (TYP.)

ISOLATION VALVE (TYP.)

TEST PLUG (PRESSURE/
TEMPERATURE) (TYP.)

12"

12"

12"

12"

DCWP-1

8" 8"

DCWP-2

8" 8"

CHECK
VALVE
(TYP.)

DPDIFFERENTIAL
PRESSURE

TRANSMITTER
(TYP.)

CHEMICAL TREATMENT
SYSTEM

12"

12"12" 12"

VORTEX SHEDDING
TYPE FLOWMETER

TEST PLUG (PRESSURE/
TEMPERATURE) (TYP.)

WELL FOR TEMPERATURE
SENSOR (TYP.)

8
"

2"

REDUCER (TYP.)

MAKE UP WATER
METER

2"CW MAKE UP WATER

1
"

1
"

8
"12"

4
"D 4

"D

8"8"

8" 8"

6" TO AREA DRAIN

12"

CT-1

FLEX CONNECTOR (TYP.)

CONTROL VALVE (TYP.)

ISOLATION VALVE (TYP.)

CT-2

8
"

8
"

12"

M

NOT TO SCALE:2
CHILLED WATER PIPING DIAGRAM DETAIL

NOT TO SCALE:1
CONDENSER WATER PIPING DIAGRAM DETAIL

DPDPDP

10" TO
LOOP

10" FROM
LOOP

CHILLED
WATER

BYPASS

10"

24"

6
"

6
"

1
0
"

TO
FLOOR
DRAIN

3
/4

"
3
/4

"

CHEMICAL
ONE

SHOT
FEEDER

CH-2CH-1

CONTROL VALVE (TYP.)

FLOW SWITCH (TYP.)

DIFFERENTIAL
PRESSURE

TRANSMITTER
(TYP.)

FLOW METER (TYP.)

TEMPERATURE WELL (TYP.)

ISOLATION VALVE (TYP.)

TEST PLUG (PRESSURE/
TEMPERATURE) (TYP.)

10"

10"

2" 2" CW MAKE
UP FROM RPZ

3/4"

1
-1

/2
"

HYDRONIC RELIEF VALVE (TYP.)

PRESSURE GAUGE (TYP.)

10"

FUNNEL

BALL VALVE (TYP.)

UNION (TYP.)

CHECK VALVE
(TYP.)

REDUCER (TYP.)

8"8"

DCHP-2

SUCTION DIFFUSER
WITH STRAINER (TYP.)

8"8"

DCHP-1

AS-1

TO FLOOR
DRAIN (TYP.)

AUTOMATIC
AIR VENT
(TYP.)

TO
TEMPORARY

CHILLER

TO
TEMPORARY

CHILLER

1
0
"

1
0
"

1
0
"

MET-1

PRESSURE REDUCING
VALVE (TYP.)

MAKE UP WATER METER
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CH-1

DCHP-2

DCHP-1

VFD-DCHP-1

VFD-DCHP-2

EF-1

20"x2
0"

CH-2

CWS

12"

CWR

12"

CWR

8"

CWS

8"

CWS

12"

CWS

8"

CWR

12"

CWR

8"

CHR

10"
CHS

10"

C
H

S
8"

C
H

R
8"

CWR

8"

CWS

8"

CHS

10"

CHR

10"
CHR

8"

8" GATE VALVE 
(TYP.)

EXISTING DUCT PLENUM BOX 
WITH WINDOW LOUVER. 
CONNECTED NEW EXHAUST FAN 
TO PLENUM AND ROUTE NEW 
EXHAUST DUCT WORK DOWN 
TRO 18" AFF.

20
"x

20
"

C
H

S
8"

C
W

S
8"

C
H

R
8"

CHS
8"

CWR

8" C
W

S
8"

INSTALL CHILLERS ON 
NEW 4" CONCRETE 
MECHANICAL PAD.

CHR

10"

EUH-2

CT-2

CT-1

MET-1

VFD-CT-2

VFD-CT-1

DCWP-2

DCWP-1

CWR12"

C
H

S
10

"

CWS12"

VFD-DWCP-2

VFD-DCWP-1

CHS10"

CWR8"

CWR8"

AS-1

C
W

S
12

"

C
W

R
6"

C
H

R
10

"

C
H

S
10

"

EUH-4

EUH-3
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NOT TO SCALE:2
ISOMETRIC CHILLER ROOM VIEW

NOT TO SCALE:1
ISOMETRIC COOLING TOWER VIEW
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(X)ETHERNET SWITCH

B
A

C
n

e
t 
/ 
IP

PLANT CONTROLLER
CWP-1

VFD

CONTROL SYSTEM SHALL
BE FULLY INTEGRATED
INTO CAMPUS WIDE BAS
SYSTEM. OWNER TO
PROVIDE IP ADDRESS AS
REQUIRED FOR FULL
ACCESS.

CWP-2

VFD

DCHP-1

VFD

DCHP-2

VFD

CT-1

VFD

CT-2

VFD

DP

TECHIONERY

CHILLED WATER DIFFERENTIAL
PRESSURE SENSOR

DP

CRABAUGH

CHILLED WATER DIFFERENTIAL
PRESSURE SENSOR

DP

FERGUSON

CHILLED WATER DIFFERENTIAL
PRESSURE SENSOR
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SEQUENCE OF OPERATION:  WEST LOOP COOLING PLANT

SYSTEM GENERAL DESCRIPTION:
THE COOLING PLANT CONTROL SYSTEM SHALL MONITOR AND CONTROL THE SYSTEM'S CHILLER(S), PUMP(S), COOLING TOWER(S) AND CONTROL VALVES AS SHOWN ON THE COOLING PLANT FLOW 
DIAGRAM AND AS DETAILED IN THE SEQUENCE OF OPERATION LISTED BELOW.

THE COOLING PLANT SYSTEM CONSISTS OF WATER-COOLED CHILLER(S) WITH ITS PIPING CONFIGURATION ARRANGED AS A VARIABLE PRIMARY LOOP SUPPLYING CHILLED WATER TO THE DISTRICT 
LOOP.

THE MANIFOLDED CHILLED WATER DISTRIBUTION PUMPS ARE CONFIGURED AS LEAD / LAG CONTROL. THE MANIFOLDED CONDENSER WATER PUMP(S) ARE CONFIGURED AS LEAD / LAG CONTROL AND 
ARE ABLE TO SUPPLY CONDENSER WATER FLOW BETWEEN ANY COOLING TOWER AND ANY CHILLER THAT HAS BEEN ENABLED FOR OPERATION BY THE SYSTEM.

COOLING PLANT SYSTEM ENABLE/DISABLE:
THE COOLING PLANT SYSTEM SHALL BE ENABLED/DISABLED BY THE COOLING PLANT CONTROLLER AS REQUESTED BY THE BUILDING AUTOMATION SYSTEM (BAS) OPERATOR INTERFACE PANEL OR THE 
BAS TIME OF DAY SCHEDULE. THE COOLING PLANT CONTROL SYSTEM WILL START AND STOP THE CHILLED WATER PUMPS AND CHILLERS BASED UPON SYSTEM LOAD.

WHEN THE COOLING PLANT SYSTEM IS ENABLED THE SYSTEM SHALL SEND AN ENABLE SIGNAL TO THE LEAD CHILLER.  UPON RECEIVING THE ENABLE SIGNAL THE CHILLER SHALL SEND A CHILLED 
WATER PUMP REQUEST SIGNAL TO THE CONTROL SYSTEM TO ENABLE THE CHILLED WATER PUMPING SEQUENCE.

WHEN THE COOLING PLANT SYSTEM IS ENABLED, THE SYSTEM SHALL RESPOND TO A CHILLED WATER PUMP REQUEST FROM ANY SYSTEM CHILLER.  THE SYSTEM SHALL COMMAND THE ASSOCIATED 
CHILLED WATER ISOLATION VALVE OPEN AND ENABLE THE LEAD CHILLED WATER PUMP TO START.  AS ADDITIONAL CHILLERS MAKE CHILLED WATER PUMP REQUESTS, OPEN THE ASSOCIATED CHILLED 
WATER ISOLATION VALVE AND ENABLE THE NEXT (LAG) CHILLED WATER LAG PUMP TO START.

WHEN THE COOLING PLANT SYSTEM IS ENABLED, THE SYSTEM CONTROLLER SHALL ALSO ENABLE THE CONDENSER WATER SYSTEM TO MAINTAIN THE CONDENSER WATER TEMPERATURE TO ITS 
SETPOINT. REFER TO CONDENSER WATER AND COOLING TOWER SEQUENCES OF THIS DOCUMENT FOR DETAILED OPERATION OF THESE SYSTEMS.

THE COOLING PLANT IS DISABLED WHEN ALL CHILLERS ARE DISABLED AND THERE IS NOT AN ACTIVE CHILLED WATER PUMP REQUEST. WHEN THE PLANT IS DISABLED, THE CHILLED WATER PUMPS 
SHALL BE COMMANDED OFF AND THE CHILLER ISOLATION VALVES SHALL BE CLOSED.

CHILLER STAGING:
CHILLERS WILL OPERATE IN A LEAD/LAG SEQUENCE, SO THAT THE LAST CHILLER ENABLED IS THE FIRST TO BE DISABLED. THE COOLING PLANT SYSTEM SHALL INITIATE THE START OF THE NEXT 
CHILLER IN THE SEQUENCE WHENEVER THE CHILLED WATER LOAD, AS DETERMINED BY THE SYSTEM SUPPLY WATER TEMPERATURE, IS NOT MET FOR 20 MINUTES (ADJ.).  THE SYSTEM SHALL INITIATE 
THE SHUT DOWN OF THE NEXT CHILLER IN THE SEQUENCE WHENEVER EXCESS CHILLED WATER CAPACITY EXISTS, AS DETERMINED BY PERCENT RUN LOAD AMPS, FOR 20 MINUTES (ADJ.). CHILLER 
LEAD/LAG SEQUENCE ORDER WILL BE BASED ON A ROUND ROBIN LOGIC.  (ROUND ROBIN LOGIC EXAMPLE: 1-2-3, THEN 2-3-1, THEN 3-1-2, THEN 1-2-3, ETC.).

THE CHILLER SEQUENCE ORDER CAN BE ROTATED ON A SCHEDULE.  CHILLER ROTATIONS WILL BE PROGRAMMED TO OCCUR AT ONE OF THE FOLLOWING OPERATOR-DEFINED INTERVALS:

RUN HOURS:   CHILLERS ROTATE TO ATTEMPT TO EVEN OUT THE AMOUNT OF TIME EACH CHILLER RUNS. WHEN ANY CHILLER REACHES THE USER-DEFINED RUN HOURS SETPOINT (WHICH IS MEASURED 
ONLY FROM THE LAST ROTATION), THE SYSTEM CONTROLLER CAN RE-SEQUENCE THE CHILLERS, IF NECESSARY, TO PUT THE CHILLER WITH THE LEAST TOTAL RUN HOURS INTO A HIGHER-USE POSITION 
IN THE SEQUENCE.

CHILLER ISOLATION VALVES:
CHILLER ISOLATION VALVES SHALL PREVENT THE FLOW OF FLUID THROUGH NON-OPERATING CHILLERS.  WHEN THE SYSTEM RECEIVES A CHILLER WATER PUMP REQUEST FROM A CHILLER, THE 
CHILLER ISOLATION VALVE WILL BE CONTROLLED TO 100% OPEN.  CHILLER ISOLATION VALVE STROKE TIME SHALL BE (60-120) SECONDS (ADJ.) TO REDUCE OPERATING CHILLER FLOW TRANSIENTS. 
WHEN THE VALVE IS CONFIRMED TO BE 100% OPEN THE SYSTEM WILL START THE RESPECTIVE CHILLED WATER AND CONDENSER WATER PUMPS. IF THE CHILLER'S ISOLATION VALVE IS NOT CONFIRMED 
OPEN AFTER (VALVE STROKE TIME PLUS 60 SEC) 180 SECONDS (ADJ.), THE SYSTEM SHALL ANNUNCIATE A CHILLER ISOLATION VALVE FAILURE ALARM TO THE BAS OPERATOR INTERFACE.

CHILLED WATER PUMP COMMANDS:
WHEN THE COOLING PLANT SYSTEM IS ENABLED, THE SYSTEM SHALL RESPOND TO A CHILLED WATER PUMP REQUEST FROM A CHILLER, THE SYSTEM SHALL START A CHILLED WATER PUMP THROUGH A 
CONTACT CLOSURE OF THE PUMPS VARIABLE SPEED DRIVE RUN-ENABLE CONTACTS. THE SYSTEM SHALL DETECT THE CHILLED WATER PUMP RUN STATUS BY A VARIABLE SPEED DRIVE CURRENT 
SWITCH. THE MANIFOLDED CHILLED WATER PUMPS WILL OPERATE IN A LEAD/LAG SEQUENCE THAT SHALL BE ROTATED ON A WEEKLY SCHEDULE.  THE ROTATION SEQUENCE SHALL BE BASED ON 
CALCULATED RUN TIME WITH THE PUMP HAVING THE LEAST RUN TIME DESIGNATED AS LEAD, THE PUMP WITH THE NEXT LOWEST RUN TIME WILL BE THE SECOND IN THE SEQUENCE (OR LAG PUMP) AND 
SO ON.   FROM THE BAS OPERATOR INTERFACE, AN OPERATOR SHALL BE ABLE TO MANUALLY CHANGE THE LEAD/LAG SEQUENCE OR REQUEST ANY PUMP TO BE UNAVAILABLE WHICH WOULD REMOVE 
IT FROM THE ROTATION SEQUENCE.

IF THE CHILLED WATER SYSTEM DIFFERENTIAL PRESSURE FALLS 0.5 PSIG (ADJ.) BELOW SETPOINT AND THE LEAD PUMP IS AT 100% (ADJ.) FOR MORE THAN 5 MINUTES (ADJ.), THE NEXT PUMP IN THE 
SEQUENCE SHALL START.  IF THE PUMP SPEED CONTROL OUTPUT IS BELOW 65% (ADJ.) FOR MORE THAN 5 MINUTES (ADJ.), THE LAST OPERATING PUMP IN THE SEQUENCE SHALL BE DISABLED.

CHILLED WATER PUMP SPEED:
THE SYSTEM SHALL MONITOR THE CHILLED WATER SYSTEM DIFFERENTIAL PRESSURE SENSOR.  WHEN THE PUMP VARIABLE SPEED DRIVE IS ENABLED, THE SYSTEM SHALL CONTROL THE ANALOG 
SPEED SIGNAL THAT IS SENT TO THE PUMP VARIABLE SPEED DRIVE TO MAINTAIN THE CHILLED WATER DIFFERENTIAL PRESSURE TO ITS SETPOINT OF 15 PSIG (ADJ.).

CHILLED WATER PUMP FAILURE:
IF THE LEAD START/STOP RELAY IS ENABLED AND THE PUMP'S RUNNING STATUS IS OFF FOR MORE THAN 30 SECONDS (ADJ.), THE SYSTEM SHALL ANNUNCIATE A CHILLED WATER PUMP FAILURE ALARM 
TO THE BAS AND START THE NEXT PUMP IN THE SEQUENCE.  ONCE THE PROBLEM HAS BEEN CORRECTED, THE OPERATOR SHALL BE ABLE TO CLEAR THE ALARM FAILURE FROM THE BAS OPERATOR 
INTERFACE OR BY MANUALLY OVERRIDING THE PUMP ON.  THIS SHALL RE-ENABLE THE LEAD/STANDBY SEQUENCE.

CHILLED WATER MINIMUM FLOW BYPASS VALVE:
THE SYSTEM SHALL MONITOR THE EVAPORATOR DIFFERENTIAL PRESSURE OF THE CHILLER.  WHEN THE PRESSURE OF THE OPERATING CHILLER INDICATES A LOW PRESSURE (FLOW), THE SYSTEM 
SHALL CONTROL THE ANALOG SIGNAL THAT IS SENT TO THE CHILLED WATER BYPASS VALVE TO MAINTAIN THE MINIMUM PRESSURE (FLOW) FOR ALL OPERATING CHILLERS.

OPTIMIZED DISTRIBUTION PUMP DIFFERENTIAL PRESSURE CONTROL:
THE SYSTEM SHALL MONITOR THE CHILLED WATER SYSTEM DIFFERENTIAL PRESSURE SENSOR.  THE SYSTEM SHALL CONTROL THE CHILLED WATER PUMP(S) VARIABLE SPEED DRIVE TO MAINTAIN THE 
CHILLED WATER SYSTEM DIFFERENTIAL PRESSURE TO ITS SETPOINT. THE BAS SHALL MONITOR THE POSITION OF ALL CHILLED WATER CONTROL VALVES SERVED BY THE COOLING PLANT. AT CHILLED 
WATER SYSTEM STARTUP, THE CHILLED WATER SYSTEM PRESSURE SETPOINT WILL BE SET TO THE SYSTEM DESIGN VALUE OF 15 PSI (ADJ).   IN ALL CASES THE DISTRIBUTION PUMP(S) DIFFERENTIAL 
PRESSURE SETPOINT SHALL BE BOUND BETWEEN A MINIMUM OF 15 PSI (ADJ) AND A MAXIMUM OF THE SYSTEM DESIGN VALUE.

CONDENSER WATER SYSTEM ENABLE/DISABLE:
THE CONDENSER WATER SYSTEM SHALL BE ENABLED FROM THE COOLING PLANT SYSTEM CONTROLLER OR FROM AN OPTIONAL HIGHER LEVEL BUILDING AUTOMATION SYSTEM (BAS) BASED ON 
COOLING PLANT STATUS. WHEN ENABLED, THE COOLING PLANT SYSTEM WILL CONTROL THE CONDENSER WATER TEMPERATURE TO ITS SETPOINT (ADJ.) BY CONTROLLING THE TOWER FAN VARIABLE 
SPEED DRIVE ENABLE/DISABLE AND SPEED CONTROL INPUTS AND THE TOWER BYPASS VALVE POSITION. THE COOLING PLANT SYSTEM AND OPTIONAL HIGHER LEVEL BAS ALSO CONTROLS THE CHILLER 
CONDENSER FLOW BASED ON A DIFFERENTIAL PRESSURE SETPOINT (ADJ.) BY CONTROLLING THE CONDENSER WATER PUMP VARIABLE SPEED DRIVE ENABLE/DISABLE AND SPEED CONTROL INPUTS.
WHEN THE CONDENSER WATER SYSTEM IS DISABLED, THE CONDENSER WATER PUMP(S) AND COOLING TOWER FAN(S) SHALL BE COMMANDED OFF, WHEN THE CONDENSER WATER PUMPS ARE 
CONFIRMED OFF THE LAG TOWER ISOLATION VALVES SHALL BE CLOSED.  THE ISOLATION VALVES FOR THE FIRST TOWER IN THE SEQUENCE SHALL BE AN EXCEPTION TO THIS. IT SHALL REMAIN OPEN 
SO THAT THE PUMP(S) CAN START IMMEDIATELY WHEN THE PLANT IS ENABLED.

CONDENSER WATER PUMP COMMANDS:
THE SYSTEM SHALL START A CONDENSER WATER PUMP THROUGH A CONTACT CLOSURE OF THE PUMPS VARIABLE SPEED DRIVE RUN-ENABLE CONTACTS. THE SYSTEM SHALL DETECT CONDENSER 
WATER PUMP RUN STATUS BY A VARIABLE SPEED DRIVE CURRENT SWITCH. THE CONDENSER WATER PUMP(S) LEAD/LAG SEQUENCE SHALL BE ROTATED ON A WEEKLY SCHEDULE.  THE ROTATION 
SEQUENCE SHALL BE BASED ON CALCULATED RUN TIME WITH THE PUMP HAVING THE LEAST RUN TIME DESIGNATED AS LEAD, THE PUMP WITH THE NEXT LOWEST RUN TIME WILL BE THE SECOND IN THE 
SEQUENCE (OR LAG PUMP) AND SO ON.  FROM THE BAS OPERATOR INTERFACE, AN OPERATOR SHALL BE ABLE TO MANUALLY CHANGE THE LEAD/LAG SEQUENCE OR REQUEST ANY PUMP TO BE 
UNAVAILABLE WHICH WOULD REMOVE IT FROM THE ROTATION SEQUENCE.

IF THE CONDENSER WATER SYSTEM DIFFERENTIAL PRESSURE FALLS 0.5 PSIG (ADJ.) BELOW SETPOINT AND THE LEAD PUMP IS AT 100% (ADJ.) FOR MORE THAN 5 MINUTES (ADJ.), THE NEXT PUMP IN THE 
SEQUENCE SHALL START.  IF THE PUMP SPEED CONTROL OUTPUT IS BELOW 65% (ADJ.) FOR MORE THAN 5 MINUTES (ADJ.), THE LAST OPERATING PUMP IN THE SEQUENCE SHALL BE DISABLED.

CONDENSER PUMP SPEED: 
THE SYSTEM SHALL MONITOR THE CHILLERS CONDENSER DIFFERENTIAL PRESSURE SENSOR(S). WHEN THE PUMP VARIABLE SPEED DRIVE IS ENABLED, THE SYSTEM SHALL CONTROL THE ANALOG 
SPEED SIGNAL THAT IS SENT TO THE PUMP VARIABLE SPEED DRIVE TO MAINTAIN THE ENABLED CHILLER(S) CONDENSER WATER DIFFERENTIAL PRESSURE TO ITS SETPOINT (ADJ.).

CONDENSER PUMP FAILURE:
IF THE LEAD PUMP START/STOP RELAY IS ENABLED AND THE CURRENT SWITCH STATUS IS OFF FOR MORE THAN 30 SECONDS (ADJ.), THE SYSTEM SHALL ANNUNCIATE A CONDENSER WATER PUMP 
FAILURE ALARM TO THE BAS THE LAG PUMP SHALL BE COMMANDED ON. ONCE THE PROBLEM HAS BEEN CORRECTED, THE OPERATOR SHALL BE ABLE TO CLEAR THE ALARM FAILURE FROM THE BAS 
OPERATOR INTERFACE OR BY MANUALLY OVERRIDING THE PUMP ON.

COOLING TOWER ISOLATION VALVES:
COOLING TOWERS SHALL OPERATE WITH CONDENSER WATER PUMPS. WITH OPERATION OF A PUMP, THE SELECTED TOWER ISOLATION VALVE SHALL BE CONTROLLED TO ALLOW TOWER 
TEMPERATURE CONTROL TO FUNCTION.

COOLING TOWER BYPASS CONTROL:
WHEN THE CONDENSER WATER SYSTEM IS ENABLED, THE COOLING TOWER SHALL MAINTAIN THE CHILLER ENTERING CONDENSER WATER TEMPERATURE BY FIRST MODULATING THE NORMALLY OPEN 
BYPASS VALVE.  WHEN THE VALVE IS IN FULL TOWER BYPASS AND THE ENTERING CONDENSER WATER TEMPERATURE IS GREATER THAN THE ENTERING CONDENSER WATER TEMPERATURE SETPOINT 
MINUS 2 DEG.F (ADJ.), THE BYPASS VALVE SHALL BEGIN TO CLOSE SENDING WATER TO THE COOLING TOWER. THE BYPASS VALVE SHALL CONTINUE TO MODULATE CLOSED TO MAINTAIN THE ENTERING 
CONDENSER WATER TEMPERATURE TO ITS SETPOINT WITHOUT THE TOWER FANS. WHEN THE BYPASS VALVE IS FULLY CLOSED AND THE ENTERING CONDENSER WATER TEMPERATURE REACHES 
CONDENSER WATER TEMPERATURE SETPOINT PLUS 2 DEG.F( ADJ.) THE CONDENSER WATER TEMPERATURE SHALL BE MAINTAINED BY OPERATING THE COOLING TOWER FANS TO MAINTAIN THE 
ENTERING CONDENSER WATER TEMPERATURE TO ITS SETPOINT.

COOLING TOWER FAN START/STOP:
THE SYSTEM SHALL COMMAND A TOWER FAN ON THROUGH A CONTACT CLOSURE OF THE FANS VARIABLE SPEED DRIVE RUN-ENABLE CONTACTS. THE SYSTEM SHALL DETECT TOWER FAN STATUS BY A 
VARIABLE SPEED DRIVE CURRENT SWITCH.

COOLING TOWER CONTROL:
COOLING TOWER STAGING SEQUENCE SHALL BE ROTATED ON A WEEKLY SCHEDULE. THE ROTATION SEQUENCE SHALL BE BASED ON CALCULATED RUN TIME WITH THE TOWER HAVING THE LEAST RUN 
TIME DESIGNATED AS LEAD, THE TOWER WITH THE NEXT LOWEST RUN TIME WILL BE THE SECOND IN THE SEQUENCE (OR LAG TOWER) AND SO ON.  FROM THE BAS OPERATOR INTERFACE, AN 
OPERATOR SHALL BE ABLE TO MANUALLY CHANGE THE STAGING AN OPERATOR SHALL BE ABLE TO MANUALLY CHANGE THE LEAD/LAG SEQUENCE OR REQUEST ANY TOWER TO BE UNAVAILABLE WHICH 
WOULD REMOVE IT FROM THE ROTATION SEQUENCE.

WHEN A CHILLER IS OPERATING AND THE COOLING  TOWER LEAVING WATER TEMPERATURE RISES TO 2 DEG.F (ADJ.) ABOVE THE CONDENSER WATER TEMPERATURE SETPOINT 80 DEG.F (ADJ),  THE 
LEAD COOLING TOWER FAN SHALL BE COMMANDED ON AT MINIMUM SPEED AND THE COOLING PLANT SYSTEM CONTROLLER SHALL MODULATE THE TOWER FAN SPEED TO MAINTAIN THE CONDENSER 
WATER TO ITS SETPOINT. WHEN THE OPERATING FAN IS RUNNING AT MINIMUM SPEED, AND THE COOLING TOWER LEAVING WATER TEMPERATURE FALLS TO 5 DEG. F (ADJ.) BELOW CONDENSER WATER 
TEMPERATURE SETPOINT THE COOLING TOWER FAN SHALL BE COMMANDED OFF. COOLING TOWER FANS SHALL HAVE 3 MINUTE (ADJ.) MINIMUM ON AND OFF AND SPEED CHANGE DELAYS.

COOLING TOWER FAILURE:
IF THE LEAD TOWER FAN START/STOP RELAY IS ENABLED AND THE CURRENT SWITCH STATUS IS OFF FOR MORE THAN 15 SECONDS (ADJ.) OR WHENEVER THE TOWER VIBRATION SWITCH IS ACTIVATED 
THE SYSTEM SHALL ANNUNCIATE A TOWER FAN FAILURE ALARM TO THE BAS OPERATOR INTERFACE. WHEN A TOWER FAN FAILURE EXISTS THE SYSTEM SHALL START THE NEXT (LAG) TOWER IN THE 
SEQUENCE AND DISABLE THE LEAD/LAG AUTOMATION. THE CURRENTLY RUNNING TOWER CELL SHALL BECOME THE LEAD CELL. ONCE THE PROBLEM HAS BEEN CORRECTED, THE OPERATOR SHALL BE 
ABLE TO CLEAR THE ALARM FAILURE FROM THE FROM THE BAS OPERATOR INTERFACE, BY MANUALLY OVERRIDING THE FAN ON. THIS ACTION SHALL RE-ENABLE THE LEAD/LAG SEQUENCE.

COOLING TOWER SUMP HEAT CONTROL:
THE SUMP HEAT SHALL ONLY BE ENABLED WHEN TOWER'S CONDENSER WATER SYSTEM FLOW IS DISABLED AND THE OUTDOOR TEMPERATURE IS BELOW 38 DEG.F (ADJ.)   WHEN ENABLED, COOLING 
TOWER SUMP HEATERS SHALL BE CONTROLLED TO MAINTAIN A SUMP TEMPERATURE OF 45 DEG.F (ADJ.
A MULTIPLE POSITION COOLING TOWER SUMP LEVEL SENSOR SHALL PROVIDE HIGH WATER ALARM AND LOW WATER ALARM INFORMATION TO THE BAS OPERATOR INTERFACE.
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Discrepancies - When discrepancies exist between the Design Drawings (including this sheet) and the Specifications, the 
more stringent of the two determined by the engineer shall govern. When discrepancies exist between scaled dimensions 
in the Design Drawings and the figures written in them, the figures shall govern.

1. Design Codes - (All latest editions unless noted):
A. International Building Code (IBC 2021)
B. American Society of Civil Engineers (ASCE 7-16)

Minimum Design Loads for Buildings and Other Structures
2. Foundation

A. A geotechnical report was not provided for this location. The assumed design allowable bearing capacity of footings is 
2,000 psf. Some undercutting of footings may be required. A geotechnical engineer shall observe and review site 
conditions during construction to determine any amount of undercut required.

B. If the soil is of questionable bearing value, the engineer shall be notified immediately.
C. After footing excavations are completed and before placing concrete, the excavated areas shall be inspected and 

approved by an independent testing laboratory.
D. The geotechnical engineer is the sole judge of suitability of underlying material to support foundations and shall 

approve bearing material before foundation installation.
E. Assumed coefficient of horizontal friction between concrete and soil = 0.35
F. Minimum depth from exterior ground surface to bottom of foundations = 18 inches
G. Prepare site and place fill in accordance with the recommendations of a geotech engineer. All fill material shall be in 

accordance with the geotech engineer's recommendations.
H. Backfilling:

• Backfill in even lifts alternating from side to side. 
• Backfill under foundations with concrete or as approved by geotech engineer.

3. Cooling Tower Gravity Load
A. Operating Weight 50 Kips

4. Wind Load:
A. Wind Speed 106 mph
B. Wind Exposure Category B

5. Seismic Load:
0.2 Sec Spectral Acceleration Ss = 0.276
0.2 Sec Site Coefficient Fa = 1.300
0.2 Sec Design Acceleration Sds = 0.239
1.0 Sec Spectral Acceleration S1 = 0.122
1.0 Sec Site Coefficient Fv = 1.500
1.0 Sec Design Acceleration Sd1 = 0.122
Site Class C
Risk Category II
Seismic Importance Factor I = 1.0
Seismic Design Category B
Response Modification Factor R = 1.25
Deflection Amplification Factor Cd = 2.5
Seismic Response Coefficient Cs = 0.01
Design Base Shear V = 0.03 x Sds x W

I hereby certify that these plans and specifications have been preparred by me, or under my supervision. I further certify  
that to the best of my knowledge these plans and specifications are as required by law and in compliance with the 
Arkansas Fire Prevention Code for the State of Arkansas.

Date:    October 25       ,2024

                                                              
Casey Daniel, P.E.  S.E.            
Arkansas Registration No.  12371

DESIGN PARAMETERS

1. All columns shall be centered on grid lines unless noted otherwise.
2. All column footings shall be centered on columns unless noted otherwise.
3. All wall footings shall be centered on walls unless noted otherwise.
4. Unless otherwise noted or detailed, concrete pads for mechanical equipment shall be 4" thick (minimum) and reinforced 

with #3 @ 12" OC each way centered.
5. Substitution of expansion anchors for embedded anchors shall not be permitted, Unless Approved by Engineer.
6. Contractor is responsible for coordinating weights, size, and location of actual mechanical units ordered.
7. Unless Directed Otherwise By Geotechnical Engineer all fill material under structure shall be sandy clay or clayey sand 

exhibiting a liquid limit less than 35. Fill material shall be placed in loose lifts not to exceed 8" and compacted to a density 
of not less than 95% of Modified Proctor Maximum Dry Density (ASTM D-1557) at or slightly wet of optimum moisture 
content. In place moisture and density of each lift shall be determined by in-situ field tests prior to placing additional fill.

8. Permanent stability of the building and components is not provided until the erection is completed as shown on the 
contract drawings. Erection stability and temporary supports required for construction including guys, braces, and shoring 
are the responsibility of the contractor.

9. Testing:
A. Refer to specifications for specific requirements regarding sampling and testing.
B. Where sampling and testing requirements are omitted from the specifications sample and test concrete as follows:

• Contractor shall engage a testing laboratory acceptable to the owner and Architect. Test conducted shall be paid 
for by the contractor.

• Prepare field samples of 4 compressive test cylinders in accordance with ASTM C31 and one slump test for 
each class of concrete placed each day. Samples shall be taken not less than once per day for each 50 cubic 
yards of concrete. Test for cylinders shall be conducted one at 7 days and 2 at 28 days, with remaining cylinders 
retained for future testing in case of low test results.

10. Before construction starts, contractor shall coordinate with owner to identify all underground utility lines and protect them
from any damage during construction.

GENERAL INFORMATION

CAST IN PLACE CONCRETE
1. Minimum Concrete Compressive Strengths:

A. All Concrete                                       f'c = 4,000 psi at 28 days. Max w/c=0.45
2. Before concrete is placed reinforcement shall be secured against displacement within tolerances permitted 

in section 26.6.2 of ACI code.
3. Where lap splices are required of deformed bars and not specifically indicated on drawings, splices shall be 

class B splice.
4. When bars of different size are lap spliced, the splice length shall be based upon larger bar.
5. Concrete protective covering for reinforcement at surfaces not exposed directly to the ground shall be 3/4" 

for slabs, joists, and walls and 1 1/2" for beam stirrups and column ties or spirals. Do not "wet stick" dowels.
6. The following minimum concrete cover shall be provided:

A. Concrete cast against and permanently exposed to earth: 3"
B. Concrete exposed to earth or weather - No. 6 thru No. 18: 2"
C. Concrete exposed to earth or weather - No. 5 and smaller: 1 1/2"
D. Concrete not exposed to earth or weather:

• slabs, walls, joists   No.14 and  No. 18: 1 1/2"
• slabs, walls, joists   No.11 and  smaller: 3/4"

7. Location and sizes of openings, sleeves, etc. required for other trades must be verified by these trades 
before placing concrete.

8. Contractor is responsible for "means and methods" of construction and shall provide adequate shoring to 
prevent collapse or damage to structural elements during construction.

9. Fine and course aggregates shall be evaluated and tested by the contractor for alkali aggregate reactivity in 
accordance with ASTM C-1260. Test results that have a measured expansion less than 0.10 percent at 16 
days meet the requirements of these specifications. For expansions greater than 0.10 percent the 
aggregate shall be rejected or additional testing per ASTM C-1567 shall be performed by the contractor. 
For expansions greater than 0.20% aggregate shall be rejected.

10. Fly Ash content shall not exceed 25% of the total weight of cement plus fly ash.
11. Refer to bar splice schedule for exact splice length.

STRUCTURAL STEEL
1. Steel shape and plate materials:

• W Shapes -  ASTM A992 or A572 Grade 50
• Pipe -  A53 - Grade B 35 ksi
• Round HSS -  A500 Grade C 46 ksi
• Rectangular HSS -  A500 Grade C 50 ksi
• Built-Up shapes -  A572 Grade 50
• Plate                          -  A572 Grade 50
• All Others -  A36 or A572 Grade 50

2. The fabrication and erection of structural steel shall comply with "The Code of Standard Practice for Steel Buildings and 
Bridges" as published by AISC.

3. Unless detailed otherwise, connections shall comply with the typical connection details indicated on drawings. Where 
beam end reactions are shown and connection details are not indicated on the structural drawings, provide a design for 
the connection and submit to the structural engineer of record for approval. Where typical connection details and beam 
end reactions are omitted, beam connections shall be selected to support one half the total uniform load capacity 
indicated in "Allowable Uniform Load Tables" in part 2 of the AISC manual of steel  construction, 15th edition.

4. Bolted Connections:
A. Unless detailed otherwise, all field connections shall be made using 3/4" diameter ASTM F3125 Gr A325N or F1852 

high strength bolts. Washers shall be installed under nuts on pre-tensioned connections. Pre-tensioned connections 
shall utilize Alternate Design Bolts (twist off type F1852) or Direct Tension Indicators w/ Gr A325.  Note that these 
are not considered Slip Critical conections and any Slip Critical Connections will be noted as (SC) on drawings if 
required.

B. Use slip critical connections for the following: 
1. Joints subject to fatigue load with reversal of the loading direction.
2. Joints utilizing oversize holes (not including base plates).
3. Joints utilizing slotted holes with load parallel to slots.
4. Joints subject to seismic provisions of AISC 341 (SDC = C with R>3 or SDC = D, E, or F) without bolt shear 

capactiy reduction.
C. Where specifically identified on the drawings as slip critical all high strength bolts shall be tightened to comply with 

"slip critical" joints.  All faying surfaces shall comply with a class A slip coefficient.  Faying surface steel shall be 
clean and free from paint or other coatings unless qualified as appropriate for slip critical joints, and all galvanized 
surfaces shall be hand roughened. Power wire brushing is not acceptable, hand brushing is acceptable per RCSC 
Section 3.2.2 (3). Bolt specifications are as follows:
1. Installation of Alternate Design Bolts (Twist off Type)
2. Direct tension Indicators

D. A490 and A325 high strength bolts shall not be reused that have been previously tightened.
E. Unless specifically noted as slip critical connections, all bolted connections shall be visually inspected to comply with 

pre-tensioned conditions.
5. Welded Connections-

A. Welding of structural steel shall comply with the latest edition of AWS D1.1 and all welds including field welds shall 
be made by AWS certified welders using E70XX electrodes and must meet CHARPY V-NOTCH requirements as 
applicable.

B. All fillet welds to be visually inspected. All full penetration welds shall be inspected by ultrasonic testing or by other 
approved methods.

C. Contractor shall remove back-up bars and run-off tabs projecting into or obstructing installation of building materials.
D. Fabricator shall cope beams or otherwise provide weld access holes to allow proper installation and use of back-up 

bars at welded connections.
6. Steel erector is responsible for providing all necessary temporary bracing during erection.
7. All structural steel members exposed to weather after construction shall be galvanized.
8. Shop drawings shall be provided for review before any fabrication begins.
9. Grout column base plates prior to pouring concrete on first elevated deck and/or prior to adding additional steel above 

column splices.

STRUCTURAL ABBREVIATIONS

ADD
ADDL
ALT
AB
&
ANG
ARCH
@
BP
BM
BRG
BOT
B/
BLDG
CIP
CLG
C OR CL
C/C
CLR
COL
CP
CONC
CMU
CONN
CONST
CJ
CONT
CONTR
DBA
DBE
DL
DET
DIAG
DIA OR Ø'
DIM
DWLS
DN  
DWG
DP
EA
EE
EF
ES
EW
EL
EQ
EJ
EXT
FF
FIN
FS
FLR
FTG
FDN
GALV
GA
HT
HP
HORIZ
IF
INT
JBE
JT
JST
K OR k
LB
LT WT
LL
LONG
LLH
LLV                                                        
                                     

ADDENDUM
ADDITIONAL
ALTERNATE
ANCHOR BOLT
AND
ANGLE
ARCHITECT
AT
BASE PLATE
BEAM
BEARING
BOTTOM
BOTTOM / BACK OF
BUILDING
CAST IN PLACE
CEILING
CENTER OR CENTERLINE
CENTER TO CENTER
CLEAR
COLUMN
COMPLETE PENETRATION
CONCRETE
CONCRETE MASONRY UNIT
CONNECTION
CONSTRUCTION
CONTROL JOINT
CONTINOUS
CONTRACTOR
DEFORMED BAR ANCHOR
DECK BEARING ELEVATION
DEAD LOAD
DETAIL
DIAGONAL
DIAMETER
DIMENSION
DOWELS
DOWN
DRAWINGS
DRILLED PIER
EACH
EACH END
EACH FACE
EACH SIDE
EACH WAY
ELEVATION
EQUAL
EXPANSION JOINT
EXTERIOR
FAR FACE
FINISH
FAR SIDE
FLOOR
FOOTING
FOUNDATION
GALVANIZED
GAUGE or GAGE
HEIGHT
HIGH POINT
HORIZONTAL
INSIDE FACE
INTERIOR
JOIST BEAING ELEVATION
JOINT
JOIST
KIP = 1,000lbs
POUND
LIGHT WEIGHT
LIVE LOAD
LONGITUDINAL
LONG LEG HORIZONTAL
LONG LEG VERTICAL

LW
LP
MFR
MK
MSRY
MBA
MBM
MBS
MO
MTL
MIN
MISC
NF
NS
NML WT
NIC
NTS
OC
OPNG
OPP
OPP H
OF
PL
PP
RAD
RECT
REF
RE
REINF
REQ'D
REV
SCHED
SECT
SW
SIM
SL
SOG
SPA
SPECS
SQ
STD
STL
SDI
SJI
STRUCT
SYMM
SYP
THK
T
T/
T/C
T/F
T/J
T/L
T/P
T/SL
T/SOG
T/S
TYP
UNO
VERT
WB
WWF
WF
W/
W/O
WP
WS
WT

LONG WAY
LOW POINT
MANUFACTURER
MARK
MASONRY
MECHANICAL BAR ANCHOR
METAL BUILDING MANUFACTURER
MECHANICAL BAR SPLICE
MASONRY OPENINGS
MATERIAL
MINIMUM
MISCELLANEOUS
NEAR FACE
NEAR SIDE
NORMAL WEIGHT
NOT IN CONTRACT
NOT TO SCALE
ON CENTER
OPENING
OPPOSITE
OPPOSITE HAND
OUTSIDE FACE
PLATE
PARTIAL PENETRATION
RADIUS
RECTANGULAR
REFERENCE
REFER TO
REINFORCING
REQUIRED
REVISION
SCHEDULE
SECTION
SHORT WAY
SIMILAR
SLAB
SLAB ON GRADE
SPACE, SPACING OR SPACES
SPECIFICATIONS
SQUARE
STANDARD
STEEL
STEEL DECK INSTITUTE
STEEL JOIST INSTITUTE
STRUCTURE OR STRUCTURAL
SYMMETRICAL
SOUTHERN YELLOW PINE
THICKNESS
TOP
TOP OF
TOP OF CONCRETE
TOP OF FOOTING
TOP OF JOIST
TOP OF LEDGE
TOP OF PILASTER
TOP OF SLAB
TOP OF SLAB ON GRADE
TOP OF STRUCTURAL STEEL
TYPICAL
UNLESS NOTED OTHERWISE
VERTICAL
WIND BRACE
WELDED WIRE FABRIC
WIDE FLANGE
WITH
WITHOUT
WORK POINT
WATER STOP
WEIGHT
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24' - 1"  OUT TO OUT OF BASIN

2 1/2"
11' - 10"  PIER TO PIER 11' - 10"  PIER TO PIER

2 1/2"

3 1/2"

GALV. W12X26

GALV. W12X26

GALV. W12X26

GALV. W12X26

24' - 7 1/2"  END TO END OF W12 BEAMS

4 1/4"

11' - 8 3/4"  C/C OF BOLT HOLES

5 1/2"

11' - 8 3/4"  C/C OF BOLT HOLES

4 1/4"

3
 1
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"
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 0
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"
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S101

__

NOTES:
• ALL STEEL TO BE HOT DIP GALVANIZED.
• ALL FIELD WELDS SHALL BE CLEANED AND PAINTED w/ 2 COATS OF ZINC PAINT.
• COORDINATE LOCATION OF COOLING TOWER ON SITE w/ MECHANICAL ENGINEER.

5' SQ. FOOTING TYP.

24" SQ. PEDESTAL TYP.

FIN. GRADE

24"x24" PEDESTAL

2
' -

 0
"

1
' -

 6
"

1
' -

 6
"

5 1/2"

5' - 0" SQUARE

3
"

2
"

(8) #5 DOWELS w/ STD. HOOK

(5) #4 TIES @ 8" OC

COOLING TOWER BOLTS

#5 @ 9" OC EA 
WAY T&B

2"

W12 TYP.

2"
3/8" STIFFENER 
EA SIDE, TYP

CL

1
/2

"
1

 1
/2

"

SEE B.P. DETAIL

3/4" CHAMFER 
ALL EDGES

MIN. 2,000 PSF ALLOWABLE SOIL 
BEARING PRESSURE

1' - 4"

1
' -

 4
"

2
"

1
' -

 0
"

2
"

2" 1' - 0" 2"

TYP
1/4
1/4

1/2" GALV. PLATE

1-1/2" NON-SHRINK GROUT

(4) 3/4" GALV. ANCHOR BOLTS

2
' -

 0
"

2' - 0"

TOP OF 
CONC.

"L
"

ANCHOR DIA

NOTES:
1. AT CONTRACTOR'S OPTION LEVELING NUT UNDER BASE PLATE MAY BE OMITTED WHERE STEEL SHIM PACKS ARE USED.
2. USE ASTM F1554 GRADE 36 THREADED ROD W/ NUT AT BOTTOM.
3. WHERE OVERSIZED OR SLOTTED HOLES ARE USED PROVIDE PLATE WASHERS AS INDICATED IN TABLE 2. W/ CIRCULAR 

OR SQUARE WASHERS MEETING MIN SIZE REQUIREMENTS. FIELD WELD SQUARE WASHERS IN PLACE W/ 3/16" FILLET 
WELD. IF OVERSIZED OR SLOTTED HOLES ARE NOT USED OMIT PLATE WASHERS.

LEVELING NUT

ANCHOR DIA

3/4"

TABLE 2 - HOLE SIZE IN BASE PL & 
WASHER REQUIREMENTS

MAX HOLE
DIAMETER
BASE PL.

MIN 
WASHER
SIZE

MIN 
WASHER
THICKNESS

1 5/16" 2" 1/4"

ANCHOR DIA "L" PROJ

3/4" 2'-0" 5"

TABLE 1 - SCHEDULE

1
/2

"
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COOLING TOWER FRAMING PLAN
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3/4" = 1'-0"2
SECTION @ SUPPORT

1" = 1'-0"B1
BASE PLATE DETAIL

NOT TO SCALE
3

TYP. ANCHOR BOLT DETAIL
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