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u CONTR.
DISC TYPE
WATER METER
e o /" BY OTHERS
[ vy
Eﬂ.«wm&m - [ 4 h CONNECTION
L.d BY OTHERS
AR-GAP Iﬂ:Zm SOFTENER/FILTER | NOTE:
3" 10 NoF [ - COORDINATE LOCATION WiTH
OVERFLOW TANK CONTRACTOR
'CONNECTION BY OTHERS

NAT? TITTTING QTATTIAN TYRTATT
Nal' PILLIING O1ALIVIN UILLALL @
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3 ABS EXHAUST e
VACUUM
BREAKER -
EXHAUST TERMINAL
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B WITH HEATER
L | — Vi &
b

N

/ EXTERIOR WALL

WATER HEATER
75 GALLON STORAGE
68 GPH RECOVERY ® 100°F RISE

N

75,000 BTUH INPUT
STATE MODEL SBT—75-NVE

TYPICAL GAS FIRED WATER HEATER @

NOT TO SCALE

STEEL ACTUATING
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1"PS_CHROME
PLATED BRASS STAY-OPEN
BALL VALVE

1Y/, TEMP.W
AL

STAINLESS

STEEL HOSE 3/,"CW INLET 10" wzgmw
RACK HEAD
VALVE WITH
MOUNTING SPRING CHECK
HoLEs ALURO PULL
) ROD
STAINLESS

STEEL HOSE
RACK

WATER
NOZZLE ./

(2) sPRAY ame

STAINLESS STEEL
BOWL.

50 FT. RE-INFORCED,
HIGH PRESS. RUBBER HOSE

SAFETY STATION SHOWER/EYE WASH
|~ GUARDIAN MODEL G1802OR EQUAL

|~ FLAG HANDLE

[ /,"CHROME PLATED
BRASS STAY-OPEN
BALL VALVE

CAST ALUMINUM
FLOOR FLANGE N\ -/__\ﬂo_«,_z

PRESSURE
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ELECTRICAL SYMBOLS

€ DUPLEX WALL MTD RECEPTACLE
@ B SURFACE NTD RACEWAY W/RECEPTACLES

2] TELEPHONE WALL MTD OUTLET

B TELEPHONE/DATA WALL MTD OUTLET

s TOGGLE SWITCH WALL MTD

S3 TOGGLE SWITCH: 3 WAY
SR 3 POSITION MAINTAINED TOGGLE SW
HAND—OFF~AUTO

@  THERMOSTAT
@  uNcTIoN BOX
—— CONDUIT INSTALLED EXPOSED
—— CONDUIT INSTALLED CONCEALED
~~  CONDUIT — FLEXIBLE METAL
—o CONDUIT — TURNING UP
——= CONDUIT — TURNING DOWN
=SNG SO MR R SN

-1
<1 CONDUIT AND WIRE HOMERUN TO EQUIPMENT NOTED
WITH CONDUIT NUMBER (REFER TO G&W SCHEDULE)

A At
[C5] PENDANT MOUNTED LIGHTING FIXTURE WITH TYPE, CKT
3 NO. AND LTG. CONTROL SWITCH NOTED
8 A2
SURFACE MOUNTED_LIGHTING FIXTURE WITH TYPE, CKT
NO. AND LTG. CONTROL SWITCH NOTED

(O« WAL MOUNTED FIXTURE WITH TYPE. CKT
NO. AND LTG. CONTROL SWITCH NGTED

iR WALL MOUNTED EXIT CEILING MTD (SINGLE FACE)
LIGHTING FIXTURE WITH TYPE AND CKT NO. NOTED

_Hm_mammmmQ::aszam>dmm<cz:s::1vm
AND CIRCUIT NUMBER NOTED
A, EGRESS SINGLE HEAD LIGHTING FIXTURE (WALL MTD, EMERGENCY
POWERED) WITH TYPE AND CKT NO. NOTED
EGRESS DOUBLE HEAD LIGHTING FIXTURE %‘»F MTD, EMERGENCY
POWERED) WITH TYPE AND CKT NO. NOTEL
[ EGRESS SINGLE HEAD LIGHTING FIXTURE (CEILING MTD, EMERGENCY
POWERED) WITH TYPE AND CKT NO. NOTED

ECRESS QOUBLE HEAD LICHIING FIXTURE (CEILING MTD, EMERGENCY
POWERED) WITH TYPE AND CKT NO. NOTEL

A MOTOR WITH HORSEPOWER RATING NOTED
T FUSED DISCONNECTED SAFETY SWITCH WITH

RATINGS NOTED

COMBINATION MOTOR STARTER WITH CUT BKR
AND NEMA STARTER SIZES NOTED TYPES NOTED:

c CONTACTOR
FVNR FULL VOLTAGE_NON—REVERSING
RVNR REDUCED VOLTAGE NON-REVERSING
IS FULL VOLTAGE TWO SPEED

ow

[NV ER]

o

NORMALLY CLOSED CONTACTS
INDICATING LIGHT — PUSH~TO-TEST TYPE

g =
m+ G = GREEN
A =

THERMAL/MAGNETIC
CIRCUIT BREAKER WITH FRAME AND TRIP SIZES NOTED

o MOTOR CIRCUT PROTECTOR CIRCUI. BREAKER
WP WITH TYFE"AND CONTINUOUS RATING NOTED

LF— PANELEOARD ~ SURFACE MTD WITH TAG NO. NOTED
§— CURRENT TRANSFORMERS

—3 §— POTENTIAL TRANSFORMERS
[E]  PERSONNEL — EMERGENCY STATION
@), FIRE DETECTION — SWOKE DETECTOR-DUCT MTD
®  FIRE DETECTION — SMOKE DETECTOR
FIRE DETECTION - HEAT DETECTOR
O
€  FIRE ALARM —SPRINKLER FLOW SWITCH
(@ FRE ALARM - SPRINKLER TAMPER SWITCH
[]  FIRE ALARM — MANUAL PULL STATION
FIRE ALARM — REMOTE "ALARM/TEST"
FIRE ALARM —~ HORN/LIGHT
FIRE ALARM — MINI HORN/LIGHT
DE FIRE ALARM — STROBE LIGHT
)  SOLENOID VALVE

2

é_nmv INTRUSION — MOTION DETECTOR

[S] INTRUSION — DOOR SWITCH

CONTROL STATION: FOR TYPES SEE LIST BELOW
Hoa, FSOR" — FAST/SLOW/OFF/REMOTE SEL SWITCH
HOA™  — HAND/OFF/AUTO SEL SWITCH
TR~ LOGAL/OE (REMOTE SEL SiTo
"OCA" — OPEN/CLOSE/AUTO SEL SWITCH
DENOTES DEVICE OR EQUIPMENT WHICH IS RECESSED
MOUNTED

DENOTES DEVICE AND EQUIPMENT WHICH IS SURFACE
MOUNTED

E
mT
§omzoﬁmmrmo§o?=m\_o_.=_oz
Em_.mninuoDmﬂm_xmxmrﬂmmvcmzmcjoz
[ES]  ELECTRIC DOOR STRKE

[BS|  PRESSURE SWITCH

ELECTRICAL GENERAL

ELECTRICAL ABBREVIATIONS LIST

A AMPERES KVA  KILO-VOLT AMPERES
ACP  ALARMS CONTROL PANEL KW KLO-WATTS
A LOR LOCAL—OFF—REMOTE CTL SWITCH
AFF LG LIGHTING
AC AMPERES INTERRUPTING CAPACITY M MOTOR STARTER CONTACTOR
AL ALUMINOM s MOTOR STARTER UNIT
AT AMP TRIP SEPARATELY MOUNTED
ATC  AUTOMATIC TEMPERATURE CONTROL MEs N Bycies e
ATS  AUTOMATIC TRANSFER SWITCH N
AUX AUXIUARY Mg MamoR can
M AR i Gl MCP  MOTOR CIRCUIT PROTECTOR
c COUNTER HEIGHT MOUNTED MID  NOUNIER, sisces
CLF  CURRENT LIMITING FUSE e HorLLY CL
B GO R NEC  NATIONAL ELECTRICAL CODE
CKT CIRCUIT NEMA NATIONAL ELECTRICAL
cPT CONTROL POWER TRANSFORMER MANUFACTURERS ASSOCIATION
CR  CONTROL RELAY NG NOT IN GONTRACT
€T CURRENT TRANSFORMER NO NUMBER OR NORMALLY OPEN
CTL  CONTROL NS NOT TO SCALE
CWS  CONDUIT WALL SLEEVE SR LEEN e AUDICTL oW
R fe  BEES acome
L
E(S  ENOME GONRION o PFC  POWER FACTOR CORRECTION
CAPACITOR

ESP  EMERGENCY STOP PUSHBUTTON
EUH  ELECTRIC UNIT HEATER PPR. EOMER PALURE RELAY
S EEDING SERVICE TRANSFORMER PLC  PROGRAMMABLE LOGIC CONTROLLER
F FIXED TEMPERATURE PHESD)  EANELEOARD
A FIRE ALARM B ]
[ oW e FSo UM STATON Sberarors

PSO UMF TAT
T Do DIGAING TRASSUTTER PT  POTENTIAL TRANSFORMER
FLUOR FLUORESCENT PVC  POLYVINYLCHLORIDE CONDUIT
o P R RAIEOF RiSE TENPERATURE
FSOR  FAST-SLOW-OFF-REMOTE CTL SWITCH R RATE OF RISE TEMPERAT
G GROUND CABLE
GCB  GENERATOR CIRCUIT BREAKER BLC RBANGIINE MEER
GF GROUND FAULT INTERRUPTER sw SWITCH
8D GROUND. T TRANSFORMER
HOA HAND—OFF—AUTO CTL SWITCH ™ TIME DELAY RELAY
HP  HORSEPOWER
HVAC  HEATING, VENTILATING AND JELE o ToERHE

LAy TRANSF  TRANSFORMER
HY  HEATING/VENTILATION o g
14 INSTRUMENTATION 4 CONTROL V-
INTERMEDIATE METAL CONDUIT

w WIRE OR WATERTIGHT
B JUNCTION 80X N Jnc OR AR

XP EXPLOSION—PROOF
NOTES

1) ALL ELECTRICAL EQUIPMENT AND INSTALLATION WORK SHALL BE IN

TRICAL PERMITS AND INSPECTIONS AND ANY ASSOCIATED APPROVAL COSTS
SHALL BE OBTAINED AND PAID FOR BY THE ELECTRICAL SUB-CONTRACTOR (EC).

2) ALL ELECTRICAL MATERIAL SHALL BE OF THE HIGHEST QUALITY

REVIEW AND ACCEPTABILITY PRIOR TO RELEASE AND INSTALLATION.

3) ALL ELECTRICAL INSTALLATIONS SHALL BE IN ACCORDANCE WITH THE
LOCAL ELECTRICAL INSPECTOR REQUIREMENTS. THE ELECTRICAL CONTRACTOR
SHALL COORDINATE ALL ELECTRICAL INSPECTOR REQUIREMENTS PRIOR 10 ANY
ELECTRICAL CONSTRUCTION. ANY MIS COORDINATION REVISIONS SHALL BE
PROVIDED BY THE EC AT NO ADDITIONAL COST TO THE OWNER.

4) AL ELECTRICAL CONSTRUCTION SHALL BE IN CONFORMANCE WITH THE
SPECIFIED PROJECT'S CONSTRUCTION PHASING PLAN. = THE ELECTRICAL
CONTRACTOR SHALL PROVIDE TEMPORARY ELECTRICAL POWER AND LIGHTING
AS REQUIRED FOR THE NEW PROPOSED CONSTRUCTION.

5) ALL ELECTRICAL EQUIPMENT SHALL HAVE ENGRAVED PLASTIC NAMEPLATES.
ALL PANELBOARDS CIRCUIT DIRECTORIES SHALL BE TYPED. ALL WIRING SHALL
BE IDENTIFIED BY ALPHA—NUMERICAL TAGS AND COLOR CODING.

6) THE ELECTRICAL CONTRACTOR SHALL PROVIDE "AS-BUILT" ELECTRICAL
DRAWINGS AND INTERCONNECTION WIRING DIAGRAM ELECTRICAL DRAWINGS. THE
ELECTRICAL WORK SHALL NOT BE CONSIDERED SUBSTANTIALLY COMPLETE

UNTIL_ALL "AS-BUILT' ELECTRICAL DRAWINGS HAVE BEEN SUBMITTED AND REVIEWED
TO BE ACCEPTABLE BY THE ENGINEER. NO ROUGH WIRING SHALL COMMENCE UNTIL
THE INTERCONNECTION WIRING DIAGRAMS HAVE BEEN SUBMITTED/APPROVED.

7) ALL FLECTRICAL POWER CONDUCTORS SHALL BE COPPER WITH TYPE *THHN/
THWN” INSULATION. ~THE MINIMUM CONDUCTOR SIZE FOR POWER CIRCUITS SHALL
BE NO 12 AWG., RACEWAYS SHALL BE TERMINATED WITH FLEXIBLE RACEWAYS TO
EQUIPMENT FOR BOTH VIBRATION ISOLATION AND MAINTENANCE.

8) ALL ELECTRICAL LIGHTING FIXTURES, DEVICES AND WIRING SHALL BE
IN_CONFORMANCE WITH THE RELEVANT APPLICABLE ARCHITECTURAL DRAWINGS
DETAILS AND REFLECTED CEILING PLANS. THE ELECTRICAL CONTRACTOR SHALL
FULLY REVIEW THE ARCHITECTURAL DRAWINGS TO VERIFY ALL GENERAL AND
ELECTRICAL CONSTRUCTION COORDINATION REQUIREMENTS PRIOR TO THE START
OF ANY ELECTRICAL CONSTRUCTION. NOTIFY ENGINEER OF ANY DISCREPANCIES.
NO LIGHTING SHALL BE INSTALLED UNTIL TS LOCATIONS HAVE BEEN COOR—
DINATED WITH THE EQUIPMENT, DUCTWORK AND PIPING (BOTH HORIZONTAL AND
VERTICAL) BY THE ELECTRICAL SUB—CONTRACTOR.

9) ALL MATERIAL AND CONSTRUCTION WORK SHALL BE ROUGH AND FINAL IN—
SPECTED BY THE ENGINEER AND TOWN CODE ENFORCEMENT OFFICIALS PRIOR TO
ACCEPTANCE AND PAYMENTS. AL CRCUITS AND EQUIPMENT SHALL BE VERIFIED

10) CONDUIT RUNS ARE SHOWN DIAGRAMMATICALLY ONLY AND SHALL BE INSTALLED
IN'A MANNER TO PREVENT CONFLICTS WITH EQUIPMENT AND BUILDING CONDITIONS.
ALL "AS-SUPPLIED” ELECTRICAL EQUIPMENT AND WIRING MUST BE BE FULLY COOR—
DINATED BY THE EC PRIOR TO INSTALLATION.

11) THE EQUIPMENT LAYOUTS, CONDUIT/WIRE SIZES AND WIRING DIAGRAM REPRE—
SENTS A SUGGESTED DESIGN BASED UPON GENERALLY AVAILABLE ELECTRICAL EQUIP—

ING REQUIREMENTS, PRIOR TO ANY CONSTRUCTION. DIFFERING EQUIPMENT LOCA—
TIONS OR WIRING DUE TO INCOMPLETE COORDINATION SHALL BE PROVIDED BY THE
ELECTRICAL CONTRACTOR AT NO ADDITIONAL COSTS TO THE OWNER.

12) CONDUIT AND WIRE AS INDICATED BY THE CONDUIT/WRE SCHEDULE SHALL
BE RGS, IMC OR PVC AS SPECIFIED FOR DIFFERENT AREAS. IN ADDITION, ALL

CONDUIT AND WIRE NOT SHOWN INTERCONNECTING THE LIGHTING, RECEPTACLES,
LV SYSTEMS AND EQUIPMENT SHALL BE AS SPECIFIED, GENERALLY, THE TYPES
OF WIRING PER BUILDING AREA ARE AS FOLLOWS:

IN THE BUILDING AREAS, GENERALLY ALL ELECTRICAL WIRING SHALL BE CON-
CEALED WITHIN THE CONCRETE FLOOR SLABS AND WITHIN THE BUILDING WALLS,
UNLESS OTHERWISE INDICATED,

A) USE TYPE "PVC—40" FOR ALL CONCEALED WIRING IN CONCRETE FLOORS
AND MASONRY WALLS.

B) USE TYPE "WC" FOR ALL CONCEALED WIRING IN STUD WALLS AND ABOVE
HUNG CEILINGS.

C) USE TYPE "RGS” OR “IMC" FOR ALL EXPOSED WIRING IN THE BUILDING FOR
AREAS WHICH ARE RATED NEMA "1" OR “4".

D) UST TYPE "PVC~BO0" FOR AL EXPOSED WIRING IN THE BUILDING FOR
AREAS WHICH ARE RATED NEMA "4X".

E) USE TYPE "RGS” WIRING FOR ALL OUTSIDE AND EXPLOSION—PROOF
WIRING.

13) CONDUIT AND WIRE NOT SHOWN INTERCONNECTING THE FIRE ALARM, INTRU—
SION, TELEPHONE, DATA AND_INSTRUMENTATION/CONTROL SYSTEMS SHALL BE
PROVIDED A3 NDICATED ON THE STSTEMS RISER DIAGRAUS AND ASSOCIATED
WIRIN 3

14) PANELBOARD 3-PHASE BRANCH CIRCUIT HOMERUNS SHALL BE INSTALLED
IN'RACEWAYS WITH OVERSIZED NO 10 NEUTRALS OR INSTALLED WITH SEPARATE
PHASE NEUTRAL CONDUCTORS.

15) OUTLET BOXES, SWITCHES, RECEPTACLES, PULL/JUNCTION BOXES, TERMINAL
BOXES, ETC. SHALL BE PROVIDED WITH NEMA ENCLOSURES AS INDICATED ON THE
BUILDING PLAN'S ROOMS.

16) ALL WIRING PENETRATIONS THRU FIRE RATED WALLS AND FLOORS SHALL BE
SEALED WITH A FIRE STOPPING CAULKING. ~ALL WIRING CROSSING BUILDING

STALLED BY THE ELECTRICAL SUB—CONTRACTOR. WRING PENETRATIONS FROM THE
HAZARDOUS TO THE NON—HAZARDOUS SHALL BE SEALED WITH EXPLOSION-PROOF
GAS-TIGHT SEALING FITTINGS AS REQUIRED BY THE ELECTRICAL CODE.

17) AL EQUIPMENT WIRING SHALL BE INSTALLED IN STRICT ACCORDANCE WITH
THE MANUFACTURER'S RECOMMENDATIONS, THE ELECTRICAL CONTRACTOR SHALL
COORDINATE ALL RECOMMENDED WIRING PRIOR TO ANY ROUGH AND FINAL WIRING
TERMINATIONS. ALL ELECTRICAL EQUIPMENT INSTALLATION AND WIRING SHALL BE
CERTIFIED BY THE MANUFACTURER'S REPRESENTATIVE PRIOR TO ENERGIZING BY THE
ELECTRICAL SUB-CONTRACTOR.

GENERAL ELECTRICAL DEMOLITION NOTES

10) ANY NON EXPOSED ELECTRICAL CONDUIT OR WIRING UNCOVERED BY THE
REMOVAL OF EXISTING PARTITIONS, WALLS OR CEILINGS THAT PENETRATES
LIMITS OF THIS CONTRACT THAT SUPPLIES POWER TO CRCUITS OR EQUIPMENT
THAT ARE TO REMAIN, SHALL BE RELOCATED OR REROUTED TO SUIT THE FIELD
CONDITIONS INCLUDING NEW CONSTRUCTION.

11) ALL CONFLICTS BETWEEN EXISTING CONCEALED ELECTRICAL WORK AND THE
INSTALLATION OF NEW WORK OF ANY TRADE SHALL BE BROUGHT TO THE ATTENTION
OF THE ENGINEER FOR RESOLUTION PRIOR TO PROCEEDING WITH THE NEW WORK.

12) EXISTING FIXTURES, SWITCHES AND DEVICES AS INDICATED ON DRAWINGS
SHALL BE REMOVED INCLUDING WIRES, BOXES AND RACEWAYS.

13) ADEQUATE ACCESS SHALL BE PROVIDED FOR ALL NEW OR RELOCATED EQUIF—
MENT, JUNCTION OR PULL BOXES TO COMPLY WITH CODES.

14) THE LOCATIONS OF EXISTING EQUIPMENT ARE SHOWN IN AN APPROXIMATE
LOCATION ONLY. THE CONTRACTOR SHALL DETERMINE THE EXACT LOCATION OF
ALL EXISTING EQUIPMENT BEFORE COMMENCING WORK. THE EC AGREES TO BE
RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE OCCASIONED BY THER
FAILURE TO EXACTLY LOCATE AND PROTECT ANY AND ALL EQUIPMENT.

15) ALL POWER OUTAGES CAUSED BY DEMOLITION SHALL BE SCHEDULED WITH

THE GENERAL CONTRACTOR, ENGINEER AND OWNER. ALL SHUT-DOWNS SHALL
ALSO BE COORDINATED WITH THE OTHER TRADES. ANY PREMIUM OVERTIME LABOR
WHICH IS REQUIRED TO PERFORM ELECTRICAL DEMOLITION WORK OR NEW ELECTRICAL
WORK TO MAINTAIN THE EXISTING SYSTEMS SHALL BE CARRIED AS PART OF THE

16) ALL REMOVED ELECTRICAL DEVICES IN EXISTING WALLS OR CEILINGS TO REMAIN
SHALL HAVE BLANKING FIELD PAINTABLE STEEL PLATES FURNISHED AND INSTALLED FEB 19 2002
BY THE ELECTRICAL SUB—CONTRACTOR. ALL FIELD PAINTING OF BLANKING PLATES 9

SHALL BE BY THE PAINTING SUB—CONTRACTOR.

1) THE ELECTRICAL DEMOLITION DRAWINGS GENERALLY ONLY INDICATES

THE ELECTRICAL EQUIPMENT DEMOLITION WITHOUT INDICATING ANY EXISTING
FIELD WIRING AND ITS DEMOLITION. NO EXISTING AS—BUILT ELEGTRICAL

WIRING DRAWINGS ARE AVAILABLE. THE ELECTRICAL SUB—CONTRACTOR (EC)
SHALL PROVIDE ALL NECESSARY MATERIAL AND LABOR TO FIELD SURVEY AND
SELECTIVELY DEMOLISH/REVISE ALL EXISTING WIRING AS REQUIRED.

2)_ THE ELECTRICAL DEMOLITION WORK SHALL BE PERFORMED BY THE
ELECTRICAL SUB—-CONTRACTOR IN COOPERATION WITH THE OTHER TRADES
AND AS SCHEDULED AND APPROVED BY THE ENGINEER. THE ELECTRICAL DEMO
WORK SHALL INCLUDE THE FIELD SURVEY AS SPECIFIED PLUS SHALL BE
COMPLETED IN ACCORDANCE WITH THE OVERALL PROJECT PHASING PLAN.

3) THE ELECTRICAL SUB—CONTRACTOR SHALL VISIT THE SITE BEFORE
SUBMITTING THE ELECTRIC SUSCONTRACT BID T0 FAMILIARIZE THE EC

BE PROVIDED TO THE EC BY THE ENGINEER AFTER AWARD (IF AVAILABLE).

4)_ ELECTRICAL DEMOLITION WORK INCLUDES FIELD SURVEY OF EXISTING
ELECTRICAL SYSTEMS EQUIPMENT AND WIRING IN ORDER TO DETERMINE THE
EXISTING WIRING REVISIONS AS REQUIRED FOR THE PROPOSED NEW WORK
IN ORDER TO KEEP THE EXISTING EQUIPMENT AND SYSTEMS "ON LINE® AS
REQUIRED IN THE CONSTRUCTION PHASING CONTRACT REQUIREMENTS.

5) EXISTING CONDUCTORS SHALL NOT BE REUSED FOR ANY WRING. HOW—
EVER EXISTING RACEWAYS IN GOOD CONDITION (AS DETERMINED BY THE
ENGINEER) MAY BE REUSED. ALL EXISTING CONDUIT/WIRING AND JUNCTION
BOXES NOT BEING REUSED SHALL BE REMOVED. CONDUIT TURNING UP FROM
FLOOR OR IN WALLS BEING REMOVED SHALL BE CUT FLUSH. CUT RACEWAYS
SHALL BE CAPPED OR GROUTED BY THE GENERAL CONTRACTOR, THE EC SHALL
ASSUME THE WORST CASE FOR EXISTING WIRING (IE — CONCEALED OR
EXPOSED) FOR PRICING OF THE ELECTRICAL DEMOLITION WORK.

6) ALL POWER SOURCES FEEDING CIRCUITS, FEEDERS OR EQUIPMENT THAT

ALL TEMPORARY EQUIPMENT AND WRING SHALL BE REVIEWED AND APPROVED
BY THE ENGINEER PRIOR TO ITS CONSTRUCTION.

8) AL DEMOLITION WORK MUST BE PROVIDED IN STRICT ACCORDANCE WITH
THE MASSACHUSETTS ELECTRICAL CODE, NATIONAL CODES AND ALL LOCAL
CODES, AND TO THE APPROVAL OF THE ENGINEER, ARCHITECT AND OWNER.

9) EXISTING ELECTRICAL EQUIPMENT AND MATERIAL SHALL BE DEMOLISHED

B A,
i SR

AR IR

Wi

1) FOR SYMBOLS, ASBREVIATIONS &
GENERAL NOTES, REFER TO DWG # E-1.

2) FOR ELECTRICAL SITE PLAN, REFER

T0 DWG # E-2

3) FOR BUILDING POWER/LIGHTING PLANS
AND WIRNG DETALS, 'REFER TO DWGS
# E-3 THRU E~7

4) FOR PWR, TELE, FIRE ALARM & ETC,
SYSTEMS' RISER DIAGRANS, REFER TO
DWGS # E-8 THRU E-10

s)

FOR ELECTRICAL DETALS, REFER TO

OWGS #f E-11 AND E-12.

6) FOR ELECTRICAL SCHEDULES REFER TO
DWGS § E~13 AND E-14.
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HEiEE Rl
wEEAERRAL
ELECTRICAL STE_PLAN NOTES ERIEEE
(1) EC SHALL FIELD SURVEY EXISTING ELEC— (3 EC_SHALL COORDINATE THE NEW ELECTRIC ol BERE o
TRIC SERVICES WITH UTILITY COMPANIES SERVICES POLE AND TRANSFORMER WITH THE
IN_ORDER TO COORDINATE THEIR PROPOSED POWER & TELE UTILITY COMPANIES PRIOR T0
REVISIONS PLUS THE TEMPORARY CONSTRUCT— ANY ELECTRICAL CONSTRUCTION.
Bl ION POWER WORK. .
EXISTING ELEC (5) EC'S WORK INCLUDES NECESSARY FIELD SUR—
DUCTBANK (2) EC SHALL COORDINATE THE NEW ELECTRICAL VEYING OF THE EXISTING E/G AND WATER DEPT
DUCTBANKS WITH ALL EXISTING UNDERGROUND OFFICES FOR THE PROPOSED NEW/REVISED E/G
WIRING. NOTE, ALL EXISTING WIRING IS NOT AND I1&C WIRING WORK.
EXISTING ELEC INDICATED ON THE ELECTRICAL SITE DRAWING.
HANDHOLE

(3) GC_SHALL COORDINATE AND INSTALL ALL SITE
ELEC WORK WITH THE CIVIL CONTRACT UNDER—
GROUND PIPING DRAWINGS.

EXISTING PAD MTD
ELECTRIC SERVICE
TRANSFORMER

PROPOSED PAD MTD /5000
ELECTRIC SERVICE
TRANSFORMER

EXISTING LV

e PROPOSED ELECTRICAL
HANDHOLE

DUCTBANK (TYP)

GENERAL_CONTRACTOR (GC) SHALL FURNISH

) o A A B = o . — NEW UTILITY EXISTING UTILITY
TICAL CNVIL/ELECTRICAL, CONSTRUCTION CO— I s ¢ ¢ ITTT= y SERVICE POLE SERVICE POLE
ORDINATION, SURVEYING, ETC. GG SHALL AL— rF e85 f. & 0 ANV —
SO FIELD ROUTE ALL NEW SITE WIRING. | G s e D N S
EC'S SITE WORK INCLUDES ALL UNDERGROUND / A il N -
RACEWAYS, RACEWAYS SUPFORTS, UTILITY COM— ! T e A e T (I A Bt B T S e ——— 4 - ey M P
PANIES SERVICES COORDINATION, ETC. i R — : . s

EXISING HiGH UET S M

& EXISTING ELECTRICAL e

GC SHALL FURNISH/INSTALL NEW CONCRETE PUMP_STATION UNDERGROUND DUCTBANK | ierin 1an ann V=

HANDHOLES & TRANSFORMER PAD. i EXISTING 1&C AND

(vP)

TELE HANDHOLE

— OFFICES TO HIGH
LFT PUMP_STATION
EXISTING E/C FEEDER JUNCTION BOX
TO_"HLPS” UNDERGROUND

" WIRING
{8 |
#
P
oS L PUMPS CONTROL _HLPS
nwovﬁ"wmnamkzﬂxw% 7 1 TR ElECTRIC SERVCE
A = e, e i EXISING WATER
, 3] 3 ¢E 5 o
56 BE B8 28 oo AT AR
(TYP) —_—
PVC=40 m 5 o~
wbwmusi & & &
EXISTING 7 rhN AN
ELECTRICAL DUCTBANK mmO.EOZQ &7 & &
1
NOT TO SCALE PROPOSED
PROPOSED ELECTRICAL DUCTBANK MMOHHOZQ
PROPOSED WIP  WTP PRIMARY 3
TELE SERVICE ELECTRIC SERVICE NOT TO SCALE
— L
3 y * EC SHALL FURNISH/INSTALL
5 a2 H 0 SPARE CONDUITS FOR. m\m &
< _m. p_v ATS INTK AND E/G FAIL ALARM P
/G POWER
——
I i
5
PROPOSED I
DISTING EAR AND 2R0POSED AACKWASH ELECTRICAL DUCTBANK SECTION {ECEIVEL
2 FEB 1 g 2002
ELECTRICAL SITE PLAN T To seuE T A I
—— PROPOSED WTP WTP_SECONDARY &
SCALE: 1" = 20’ TELE SERVICE E/G POWER ELECTRICAL DUCTBANK mm_.O‘EOZQ.
+
ELECTRICAL SITE_PLAN EQUIPMENT LIST NOT:70 S0MLE
EXISTING RESERVOIR AND WATER PUMPING m PROPOSED HIGH LIFT PUMP STATION FIRE
STATIONS |&C TELEMETRY AND CONTROL ALARM CONTROL PANEL "FACP—1"
PANEL "EICP1 i A
. . [Z]  PROPOSED WATER TREATMENT PLANT FIRE
EXISTING MOTOR CONTROL GENTER “MGG—1 ALARM CONTROL PANEL *FACP—2" 1) FOR SYMBOLS, ABBREVIATIONS &
EXISTING HIGH LIFT/WELL PUMPS 1&C & EXISTING 400KW STANDBY POWER ELEC— BEVEEA. MOTES, REVER T0 N8 B4
CONTROL PANEL "EICP2 TRICAL  ENGINE/GENERATOR 2) FOR ELECTRICAL STTE PLAN, REFER
PROPOSED MOTOR CONTROL CENTER "MCC—24"  [§] ~ NEW WIP TELEPHONE SERVICE PANEL 0 RNGE B
ﬂuﬁ%muvgmm@_muﬂimz« PLANT 1&C (MIN) # E-3 THRU E-7
PROPOSED 0 R I HEALST
EXISTG BLEC ELECTRICAL DUCTBANK SECTION BWoE =B TRUIET,
5 5) FOR ELECTRICAL DETALLS, REFER TO
P DWGS § E~11 AND E—12.
6) FOR ELECTRICAL SCHEDULES REFER TO
DWGS # E-13 AND E-14.
e AS SHOWN ) PROJECT NO.  2000-25
- en S SUDBURY WATER DISTRICT N L ELANTFOR —
Engineeri .
WL i S ASSOCIATES CORP. o8 TOWN OF SUDBURY e 1/oR oz
2 Alfred Circi 132 UNGOLN STREET DESIGNED BY T 7
Rt i) SELE w1 199 RAYMOND ROAD SITE PLAN & DETAILS S 0% )
FAY: (617) 350-0332 CrT SUDBURY, MASSACHUSETTS
WONBER DESCRIPTION oATE B e RIECERICAL, SIEET 48 OF ‘60, SHEETS
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3 \rﬂ
PUMP_STATION
(REFER 10 DWG § E-5)

\

=

HEATER
(vP)

ELECTRICAL EQUIPMENT LIST
MOTOR CONTROL CENTERS "MCC-2A"
& "Mcc—28"
DRY TYPE TRANSFORMER “T—2"
LTG/RCPS PANELBOARD "WIPLP"
LTG/RCPS PANELBOARD "WTPLPA"
FIRE ALARM CONTROL PANEL “FACF"

EIEEEE

VARIABLE FREQUENCY DRIVE “VFD-1"
VARIABLE FREQUENCY DRIVE “VFD-2"
| & C CONTROL PANEL “IcP—1"

TIGHT TANK LEVEL INDICATING
TRANSMITTER

CIRCULAR CHART RECORDER

E=E

FILTER WIRING TERMINAL PANEL
(8Y E0)

MCC HARMONIC BUS FILTER
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CAP _
\ c-95 H
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FUTURE TANK ||_
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7

1] fc-27
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FILTER FLOW
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s @) Nk °
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CKT "B31/32"

HORN,/LIGHT
[EPLATE BY EC

3

VISION —+
PANEL

|
i 30/308-2P
o]

HP—1

& STORAC

c-105

|~ M0. DOGR OPENER*

1HP

R
Il

[~— EouiP MTe
BOARD u'm< €

"ON/OFF" SWITCH
BY EC (TYP)

[— "u" cHaNEL)}BY EC

CONCRETE PIER
SUPPORTS BY GC
(mvp)

|

Va FLOOR

ST

N

FILTERS #1 & 2 LEVEL PANEL & PRESSURE TRANSMITTER

MOUNTING & WIRING DETAIL *

=3
=

* FILTER MOV'S POWERED
FROM "ICP1”

Emo\/

TEMP SENSOR

S THERMOSTAT

A28

PROCESS PIPE

5W/LF PARALLEL HEAT
TRACE BY EC *

* CHEMELEX COMPANY

PIPE HEAT T

OR EQUAL

RACE DETAIL** J

S

NOT TO SCALE

4

E-3

** FOR PIPE LENGTHS, REFER TO PROCESS DWGS

INSTALL AS RECOMMENDED BY MANUFACTURER
(INSULATION BY GC)

MTD ON_DECK
ABOVE CTL RM

*— CONT'D ON
SITE PLAN
ey

iz

=1

PROPOSED

WATER TREATMENT BUILDING POWER

— CKT'S "A32/34"

BY EC

PANELBOARDS CIRCUITS

c-106
100/90A-2P "A" CKTS
L BY EC "8" cKTS

RAC—1

FED BY
PANELBOARD "WTPLP"

FED BY
PANELBOARD "WTPLPA"

* EC'S WORK INCLUDES WIRING DOOR'S

SAFETY DEVICES AS REQURIED

PLAN *

SCALE: 1/4" = 10"

ELECTRICAL DRAWINGS REFERENCE NOTES

* FILTER EQUIPMENT VALVE
LOCATIONS VARY BY
MANUFACTURER (EC TO

ADJUST AS REQ'D)

FOR WTP POWER PLAN NOTES,
REFER TO DWG #E-7

1) FOR SYMBOLS, ABBREVIATIONS &

GENERAL NOTES, REFER TO DWG # E—1.

2) FOR ELECTRICAL SITE PLAN, REFER

0 DWG # E~2

3) FOR BUILDING POWER/LIGHTING PLANS

AND WIRING DETAILS, REFER TO DWGS
# E-3 THRU E~7

4) FOR PWR, TELE, FIRE ALARM & ETC.

SYSTEMS' RISER DIAGRAMS, REFER TO

TELEPHONE SERVICE PANEL NOT TO SCALE DWGS # E-8 THRU E-10
RADIO/TELE ALARM PANELS {ECEIVEL 5) FOR ELECTRICAL DETALLS, REFER TO
POWER COMPANY METER OWGS § E-11 AND E-12.
FEB 1 0 6) FOR ELECTRICAL SCHEDULES REFER TO
wa I OWGS § E-13 AND E-14.
s FROJECYNG:. 00 ds
SUDBURY WATER DISTRICT ‘WATER TREATMENT PLANT FOR
H_O Engineering Q:SEE CORP, O WELLS NO. 24, 6,7 & 9 o 1/08/02
Consulting Associates, Inc.| ConsulfingEngineers TOWN OF SUDBURY
2 Alfred Circle 132 LUNCOLN STREET
Bedrord, MA 01730 AR, 199 RAYMOND ROAD ks WATER TREATMENT BUILDING [P g 3
i e il SUDBURY, MASSACHUSETTS POWER PLAN
NUNBER DESGRIFTION e el ELECTRICAL SHEET 43 OF 60 SHEETS
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1 Ex=ra
EXISTING HIGH LIFT Exy
DUMP_STATION

(REFER TO DWG # E~5)

\ 53] S AEd
BACKWASH TANK_ #1 \ ° 3 IL
/ g \ ecress 116 (1vP) 1
e L—= = —
e 4 e
= e mac DIE R e
\ s 2
\ J/ B e
// |
\ - ]
i
/ |
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2 e i
Tl NEMA "4 W ﬁ n2s
h ATS NG BY o ! H&V M.O.
QUTSIDE | - R
e w (TYP) o @ 00A,  QAMRER
H&V M0 A m FITER #1 |
- DAIPER = » || e o FalRe 2= 198,
B . = ma e e
¥y — o, -
\\ S .
N o W | Ss6
/N/ h‘ | MOUNTED UNDER HOA
LR §2 e | i 3 COUNTER (1ve) el
i | TG CTL
/N/ » | | D ABOVE
\ \ AN ™ | A I . # 0 mﬂxus
/ ™% W ! Oa17
i N ]
! e ik | NG
H (™ b m A/QE W le ,_
\ NS i a0
S |1 N — 8 ol T\ @ N U i W W
\\\\\\\\\\\\\\\\\\\\\\\\\ i
IIIIII = |
\ , = ——— = ¥ , N L =
\ gl e wﬁ» S b w1l g [ (7 ommem o o
[Tlg, | ® L okt m3 (ve) By 48 &, Ly — [ B o B / AL B i - F24p - T
FA STROBE LIGHT —
/| ﬁ/ B ™ e comer up @ 1/ o m 2¢ v P N /o =l O
. REFER TO PARTIAL FA KEYS | |
// DOOR ENTRANCE LTG FIXTURE H_vi_u MEE-(TVRICA) rrm% n_.>2moz THIS DWG M, uHu._T g"_%mﬁzmﬂwwﬂ PANELBOARDS CIRCUITS
= (LTG CONTACTOR CONTROLLED) b | (YP) e S
m»ammmﬂmmwzﬂIJ/ D TP s — ,_ PANELBOARD "WTPLP"
i tad ﬁ\ - ovo e ks O R st
S BY ATC (SPEC # 15600)
CKT "A7" [ B__A19 B_ Al ﬁ
BUILDING ROOF
sH 5" GALVANIZED ﬁ% ) =
R g et i ﬁ FOR ELECTRICAL EQUIPMENT LIST
Ly
e = gy ] MRS o uer e REFER TO DWG #E-3 "
e B ! I BUILDING o
ELECTRICAL DRAWINGS REFERENCE NOTES
Bhe A L 7o meay SUPPORT BEAM PROPOSED GAS UNIT HEATER S e
. CTL PANEL GALVANIZED CABLE -
u.«rno.ko»ww BY EC .:?wﬂvzmmm SUPPORT (TYP) WIRING DETAIL @ FOR WTP LIGHTING PLAN ZO.:mm. omzmm»rnhﬂowrm,mﬂmmnw 10 ”“omm_‘ E-1.
) Yor 70 SoaLE REFER TO DWG #E-7 2 ey ey STE P
2
1] E g3 P 1 AR I
fl HEIGHT Bt
PROPOSED ks Mmmgm mmwwmmmmmﬁmwy
MEZZANINE (ABOVE CONTROL ROOM) PROCESS AREA LIGHTING FIXTURE WATER TREATMENT BUILDING LIGHTING PLAN s, SRR S SR
PARTIAL LIGHTING PLAN TYPICAL MOUNTING AND WIRING DETAIL — ECEIVEL ¥ R e
T P SCALE: 1/4" = 1'=0' ﬂmm;_\_ m,m_NE 6) ﬂw_wm mm_.wo@\,ﬂr %wxmm_ﬁm.m REFER TO
SCALE 14" = 10 i PROJECT NO- - 2000~25
WATER TREATMENT PLANT FOR
[Sep) T SUDBURY WATER DISTRICT WELLS NO. 24, 6,7 & 9 onte +/oa0
HoO Engineering | ASSOCIATES CORP. ol TOWN OF SUDBURY
Consulting Associates, Inc.| :
2 Aivea Circte TG S e 199 RAYMOND ROAD = WATER TREATMENT BUILDING i 01
Bedford, MA 01730 e sene e SUDBURY, MASSACHUSETTS LIGHTING PLAN
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AN

EXISTING

PROPOSED

HIGH LIFT PUMPING STATION
ELECTRICAL EQUIPMENT LIST

277/480 VOLT MOTOR CONTROL CEN—
TER "MCC-1"

LIGHTNING & SURGE ARRESTORS

MAIN CIRCUIT BREAKER AND POWER
COMPANY CT'S CABINET

El\

)

1&C WIRING TERMINAL
PANELS DETAIL

SPEED SIGNAL "A1/A2"
SELECTOR SWITCH
BY EC (TYP FOR TWO)

EXISTING RECEPTACLE
(i

Emnlh

LOR:
3/4°C-6 NO. 14

T0 VFD —

D— TEMP ALARM

il

KOH_TANKS FILL

G Pl

.B STATION_DETAIL
&7

EXISTING —
EXHAUST FAN
& WIRING

B
9

120/208 VOLT LTG/RCPS PANELBOARD
LP1*

HIGH LIFT PUMP STATION 1&C CON—
TROL PANEL “EICP2”

HIGH LIFT PUMP "EHLP#1” VARIABLE
FREQUENCY DRIVE MOTOR CONTROLLER

HIGH LIFT PUMP "EHLP2" VARIBLE
FREQUENCY DRIVE MOTOR CONTROLLER

PUMP HYDRAULIC SURGE CONTROL.
VALVE LOCAL CONTROL PANEL

WELL PUMP_STATION WATER FLOW
INDICATING TRANSMITTER

HIGH LIFT PUMPS FLOW CIRCULAR
CHART RECORDER

HIGH LIFT PUMPS FLOW INDICATING
TRANSMITTER

HIGH LIFT PUMPS FLOW SIGNAL CUR—
RENT TRANSMITTER

PUMPS INTERLOCKS WIRING TERMINAL
PANEL

POWER COMPANY METERS AND SOCKETS
LOW LIFT_PUMPS "VOC" STRIPPING
COLUMN_TOWER AND AR BLOWER
MOTOR STARTER

HIGH LIFT PUMPS 1&C LEVEL CON—
TROLLER PANEL

ENGINE/GENERATOR CIRCUIT BREAKERS
ENCLOSURE

FIRE ALARM CONTROL PANEL “FACP-1"
SPEED SIGNAL SELECTOR/AUTO SWITCH

£

=oH

BEREEREEREEBEEBE G

10

Ho =

BE &

BY EC

HOA
L18
—— EXHAUST FAN
EF-2

—_—

MOTOR STARTER ol LS o

&

EXISTING
LTG FIXTURE (TYP)

OUTSIDE

1
s
1
I
I
|
|
i

.

L

:

N

kS

ITEMS NO'S 1 THRU 16 ARE EXISTING.
ITEMS NO'S 17, 18 & 19 ARE NEW.

RELOCATE EXISTING WIRING FOR ITEMS
7 AND 16.

@
©]
(©]

CHEMICAL STORAGE AREA

MTD OVE]

T
[ 13
E[] E

(1) EC SHALL REWIRE EXISTING PROCESS EQUIPMENT PER
THE 1&C DRAWINGS REQUIREMENTS.

(2) EC_SHALL INTERCONNECT THE TELEPHONE, FIRE ALARM
AND_INTRUSION FIELD DEVICES PER THE APPLICABLE
RISER DIAGRAM DETALS.

(3 EC SHALL RELOCATE ALL PWR/CTLS/SIG EXISTING
WIRING FOR ITEMS [7] AND [16]

EXISTING ELEC —
UNIT_HEATER
(TYPICAL)

WD

FROM_ELEC
SERV TRANSF

|
|

FROM “LV"
HANDHOLE

ENGINE/GENERATOR
CIRCUIT BREAKER DETAI (‘M

* NEAR ELEC
EQUIPMENT

FROM

ENG/GEN

DEMOLITION & PROPOSED
HIGH LIFT WATER PUMP STATION POWER PLAN

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

— TO 1&C PNL "ICP1”

THERMOSTATS

Lo 3/4°C=3 NO. 14
HI

TYPICAL TEMPERATURES ALARM

WIRING DETAIL*

NOT TO SCALE
* TYPICAL FOR INTRUSION DOOR SWITCHES

S/

__H_,,,,,
J

L

HORN BY EC

CAST GALV JB
& ¥, RGS ELBOW

(NAME BY ENGINEER)

TYPICAL ALARM HORN/LIGHT
WIRING DETAIL

NOT TO SCALE
* EDWARDS INC OR EQUAL

ON/OFF SWITCH
BY EC
- BY ATC (SPEC# 15600)

6

P ok -
NUMBER

PROPOSED GAS UNIT HEATER
WIRING DETAIL

NOT TO SCALE

®

| f—— oH
DOOR

INTRUS|

NEW EXIT
LT (TYP)

‘CONTACT BY EC — ]
o ] |

4 9 Hav uo.
10N DOOR DAMPER

——Sg oA

E

REVISE OUTDOOR LTG
CTLS T0 BE OPERATED
BY NEW LTG RELAY PANEL

Veenrom
CKT “L1" (TYP)

FA KEYS KNOX BOX
FA STROBE LIGHT

DEMOLITION & PROPOSED
HIGH LIFT WATER PUMP STATION LIGHTING PLAN

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

E ] .

CTL STATION
BY EC

o

ELECTRICAL DRAWINGS REFERENCE NOTES

PANELBOARD CIRCUTTS

FOR_ADDITIONAL PWR & LTG_PLAN

NOTES, REFER TO DWG f#E-7

"L* cKTS

FED BY EXISTING

PNLBD "LP—1

{ECEIVEL

FEB 19 2002
e VALY

1) FOR SYMBOLS, ABBREVIATIONS &
GENERAL NOTES, REFER TO DWG # E-1.

2) FOR ELECTRICAL SITE PLAN, REFER
TO OWG # E-2

3) FOR BUILDING POWER/LIGHTING PLANS
AND WIRING DETAILS, REFER TO DWGS
# E-3 THRU E-7

4) FOR PWR, TELE, FIRE ALARM & ETC.
SYSTEMS RISER DIAGRAMS, REFER TO
DWGS # E-8 THRU E-10

) FOR ELECTRICAL DETALS, REFER TO
DWGS # E~11 AND E-12.

) FOR ELECTRICAL SCHEDULES REFER TO
DWGS § E-13 AND E-14,

H_-O Engineering
s

Inc.

(A 1/4" = 10"

ggﬁm CORP.

ORAWN BY
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2 Alfred Circle
Bedford, MA 01730

132 UNCOX STREET
‘Bos

DESIGNED BY

WA oz
TeL (617) So-724s
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"CHECKED BY
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DESGRIPTION

DATE
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[TE

HIGH LIFT PUMP STATION
POWER & LIGHTING PLAN
ELECTRICAL

DRAWING NO.

E-5

SHEET 51 OF 60 SHEETS




1-4-02 7:33:03 am EST

2138e6.dwg

ABOVE CTL ROOM

CONTROL ROOM

PARTIAL POWER PLAN DETAI
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L @
E-3

©-55

L ckT "a30”

or 10 scatz

PWR DISC

JB & CTL STATIONS

c-11

c-11

SWITCH

& ®

TANK LEVEL CTL
PANEL_(FURNISHED

- PIPE SOLENOID VALVE ——= SV- WITH TANK)
BY EC radid
SUBMERSIBLE c-71 c-58
[ Puwes -
LOR — CKT A6
\ NaF TANK
] 827
NO. 1T AN 2 o
- 5HP (TYP) X
Lok M MSTTS ki TOP_TO_BOTTOM
i~ SUBMERSIBLE
t\»xn il CABLE (TYP) NO. 1 c-59
h Nof CHEM
PUMP PIT FEEUFES, No. 2 L

BLDG WALL ——\

FILTER DRAIN PUMPS WIRING DETAIL

SODIUM FLUORIDE (NaF) TANK
& CHEMICAL FEED PUMPS WIRING DETAIL

JUNCTION BOX ——/

BLDG

gy O 0
VISION. PANEL &40 1
PULLEOX (TYP) /
WATER mmnsV ] (TYP FOR 4)
PIPE* N S
” c-20
c-7, | c-21
ey R
156
, E 2
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[ [le of CONTROL RQOM  ¢-22 TS G
y fIS® (NEwA ™17
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" e ¢ o o
mcczc:_oz o
RE-BARS = ,
if =
c-87 - I
* LOCATE PER |
PLBG DWGS m |
|
*— conro on 5
SITE PLA
*n 107 (TYPICAL) L e L»oczo ROD
PF CAPACITOR
:a ON_DECK

PNLBD CRCUT —

NoT 70 ScALE

WALL Q

c-57

BY EC
(48" AFF)

ocr [M]

B

-

c-56

NOT TO SCALE

Q_ -
E-3 E-3

P " LEVEL SWITCH
'ON/OFF" SWITCH BY EC TANK LEVEL SWITCH
PANEL (FURNISHED

™
WITH TANK)

CONTROL. STATION c-61
PRE KOH

Bk DAY TANK

MOTOR OPERATED 827

VALVE W/ REVERSING &

MOTOR AND POSITION L

LIMIT SWITCHES ON/OFF SWITCH BY EC
MoV

PROCESS PIPE PRE POTASSIUM HYDROXIDE DAY TANK

WIRING DETAIL

H

Nor 10 soALE
POTASSIUM HYDROXIDE (KOH) TRANSFER
MOTOR OPERATED VALVE WIRING DETAIL 7o PUMPS WIRING DETAIL
e & o
E-3
MOTOR STARTER
CTL STATION & CIL STATION & BY EC (TYP) a - HAND=RAIL
PWR SW m< ni 21" PWR_DISC Sw RADIO gmzz)
EC AZE BY EC (TYP) = Oz\o‘,ﬂ SWITCH
ocr Ho & TGN By
] c-12 us 0 o C-64 c-98 Yane
ol 825 ik — CKT "B14"

.=. /S FLOOR

:Soz OPERATED

VALVE (TVP)

BACKWASH RECLAIM
PUMPS WIRING DETAIL

WTP RADIO/ TELE ALARM PANELS
WIRING DETAIL

PUMPS CONTROL

PANEL (FURNISHED xR o
WITH 1&C EQUIPMENT) CKT #81,35
TOP_TO BOTTOM
Yae ?Eo CFP #1
PRE KOH
CHEM FEED NO. u
POST KOH
CHEM FEED IA
PUMPS
c-97
J© 9
4 B o
H
CTL STATIONS WITH TANK)
BY EC
c-69
POST KOH
DAY TANK

LEVEL SWITCH
(FURN Wi/ TANK)

POST POTASSIUM HYDROXIDE DAY TANK &
CHEMICAL FEED PUMPS WIRING DETAIL

NOT TO SCALE

"U"_CHANNELS, MTD PLATE,
CTL STATION & JUNCTION
BOX BY EC

T PWR_DISCONNECT SWITCH

BY EC (TYPICAL)

HOT 10 SoALE

WOT 10 SoAIE

LEVEL SWITCH

KMnO4
DAY TANK

EC, SHALL FURNISH/INSTALL AL
" CHANNELS, MTG BOARDS,

SODIUM HYPOCHLORITE (NaOCL) TRANSFER
PUMPS WIRING DETAIL

¥or 10 souiE
CTL_STATION & ETC FOR ALL EQUIPMENT WHICH g E-5
Gt g iR BisC S 1S ELECTRICALLY WIRED
g rrm— e | = - FOR SECTeN. coupven st
(@ PANTED PLYWOOD EQUIPMENT c-13
MOUNTING BOARD BY £C PRESSURE
(SIZED TO SU) TREATED Moy OCR
@ FRP/PVC_POWER WIREWAY R @) T Ha,
BY £ (SIZED To SUM) i - T o4 e
(@ FRP/PVC_SIGNAL WIREWAY c-13 £ PANELBOARDS CIRCUITS
ELECTRICAL DRAWINGS REFERENGE NOTES
il e qnacmm mﬁvmz»ﬁo c-72 "o _wmm_mw_.wa»zu "WTPLP" 1) FOR SYMBOLS, ABBREVIATIONS &
© M i fene AL () a2 S GENERAL NOTES, REFER 10 DWG 4 E~1
— CKT "M" PANELBOARD "WTPLPA”" 2) FOR ELECTRICAL SITE PLAN, REFER
SLUDGE TRANSFER POTASSIUM PERMANGANATE TANKS & T e TO DWG # £-2
«[ANAYZER  PROCESS PUMPS WIRING DETAIL CHEMICAL FEED PUMPS WIRING DETAIL f PANELBOARD; 1™ A aOG COWE/ e
AE/AT-23 nmm mnrom_zz._oz o i @ P @ # E-3 THRU E-7
AE/AT-24 PRE
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Mw»ﬁ«uwm £o%T Bowor DWGS f E-8 THRU E-10
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AL I DNGS § E~13 AND E~14.
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PANELBOARD LTG
BRANCH CKTS

B

oSmum:nx:zo
OVER-RIDE SWITCH A_

3-POSITION
TOGGLE SWITCH A—

) ~—— OUTDOOR PHOTO—ELECTRIC SWITCH
(FIELD LOCATED BY EC)

LIGHTING RELAY CONTROL

MCC #1

ONRe), @) PANEL BY EC
(FIELD LOCATED ABOVE c—41 o £-100
PANELBOARDS BY EC) AB A20
ool e e o
DOOR CONTROL I B €c (vp) F
OVER—RIDE PROCESS AREA & m..rHH_ S ?
SWITCHES OUTDOOR LIGHTING | o e o S —— \~ EXISTI!

FIXTURES EXISTING "LB" FITTING
f = == { BLD WAL EXISTING
SITE WIRING

e U _L"—J{'—I
2

INDOOR/OUTDOOR LIGHTING CONTROL
WIRING DIAGRAM

NOT TO SCALE

INDOOR/QUTDOOR LIGHTING CONTROL_PANEL NOTES

(1) RELAY PANEL SHALL BE A COMPUTERIZED RELAY PANEL
WHICH IS FACTORY ASSEMBLED, WIRED AND TESTED.
ASSEMBLED PANEL SHALL BE UL LISTED.

(2)  RELAY PANEL SHALL CONTAIN LTG CONTROL
RELAYS, CONTROL POWER TRANSFORMER, "HMI” LCD
DISPLAY WITH KEYPAD, MANUAL OVER-RIDE SWITCHES,
LED RELAY STATUS LIGHTS, ETC.

(3)  RELAY PANEL SHALL BE PROGRAMMED AS REQUESTED
BY THE CUENT FOR TIME OF DAY CONTROL FOR THE
INTERIOR LIGHTING AND SUNSET WITH TIME OF DAY
OVER-RIDE FOR THE OUTSIDE LTG. PANEL SHALL
HAVE 12 © 20AMP RELAYS.

()  RELAY PANEL SHALL MEET OR EXCEED THE DESIGN,
CONSTRUCTION AND PERFORMANCE OF A DOUGLAS
LTG INC LIGHTING RELAY PANEL.

PIPE TRENCH FLOOD FLOAT
SWITCH WIRING DETAIL

NOT TO SCALE

=

LEVEL
.@ PANEL

TIGHT TANK LEAK & LEVEL

PANEL WIRING DETAIL N

i 5
B |\ § c-3

EXISTING
BLD WALL

ENGINE/GENERATOR CIRCUIT BREAKER
WIRING DETAIL*

(WALL MTD)
WP
EGCB
N
EXISTING HLWPS

PROPOSED E/G
CIRCUIT BKR

E/G ATS FEEDER

C—4 (NEW WIRING)
WIP E/G ATS FEEDER
TO MCC=2A

LEVEL TRANSMITTER®
(TvP)
ON/OFF_SWITCH
BY EC :suvM
L1s
"U" CHANNEL LT
& MIG BOARD
c-43 HUEG

* FOR 1&C LOOP NUMBERS,

KOH TANKS FILL STATION
WIRING DETAIL

WIRING DETALS.

TANK HIGH ALARM
HORN/LIGHT BY EC

REFER TO I&C DWG'S

TING ANY RIGID WIRING.

—

NOT TO SCALE

PRE NaOCL
DAY TANK

LEVEL SWITCH
(FURN W/ TANK)

* MTD ON HAND-RAIL (ABOVE)

PLANT "NO FLOW" THERNAL SWITCH
WIRING DETAIL*

NOT TO SCALE

n
—&5

* EC SHALL REWIRE MCC_#1 ATS TO ALLOW
E/G, STANDBY POWER TO ENERGIZE BOTH
MCC'S ATS'S. NOTE, E/G LOADS ARE LOAD

CONTROLLED BY 1&C SYSTEM.

s

L onyorr swrn oy ec

PRE SODIUM HYPOCHLORITE DAY TANK &
CHEMICAL FEED PUMPS WIRING DETAIL

TANK LEVEL SWITCH
PANEL (FURNISHED
WITH TANK)

c-101

827

PUMPS CONTROL
PANEL mmcmz_mxg
s_qx.po:_m:mza

PRE NaOCL
CHEM FEED

NOT T0 SCALE

®

STALLED

® 0 @ ®@ ® ® ® ©o

CKT #88,10,12
TOP_TO BOTTOM
CFP 44
n DUCTWORK, ETC.

VHPOIA)
NO.1 @*ﬁ

NO. 8
CHEM FEED —<
NO. 9

—

WIRING DIAGRAM.

® e

s
PUMPS. 0_
Ts

c-102 —

BY EC

POST NaOCL
DAY TANK

LEVEL SWITCH

®

NOT TO SCALE

“U" CHANNEL & MTG PLATE BY EC

EXISTING BUILDING WALL

NOT To ScALE

CONCRETE ENCASEMENT
BY GC (TYP) c-40

(FURN W/ TANK)

o smnons ——1

[S]

PANEL_(FURNISHED
WITH TANK)

W - c-97
d TANK LEVEL CTL
v

POST SODIUM HYPOCHLORITE DAY TANK &
CHEMICAL FEED PUMPS WIRING DETAIL +

U" CHANNEL &
MTG PLATE BY EC

NoT TO ScALE

S N

LOCATE +/— 6'-0" AFF
_| FOR OPERATOR ACCESS

NOTES, DETAILS AND SPECIFICATIONS.

GENERAL CONTRACTOR (GC) SHALL FUR—
NISH AND INSTALL 4" HOUSEKEEPING PADS
FOR AL FLOOR MOUNTED ELEC EQUIPMENT.

EC SHALL WIRE ALL EQUIPMENT TO ALLOW
FOR THEIR REPLACEMENT WITHOUT RELOCA—

EC SHALL FIELD LOCATE THE LIGHTING
FIXTURES (HORIZONTALLY & VERTICALLY)
WHICH COORDINATES WITH THE PIPING,

EC SHALL WIRE THE EXIT AND EGRESS
LIGHTING IN ACCORDANCE WITH THE

EC_SHALL FURNISH AND INSTALL ALL
"U" CHANNELS, MOUNTING PLATES, ETC
WHICH IS REQUIRED TO MOUNT EQUIP—
MENT, CONTROL STATIONS, ETC.

EC SHALL FURNISH AND INSTALL WIRING
FOR THE FIRE ALARM, TELEPHONE, ETC
SYSTEMS PER THE RISER DIAGRAMS AND

EC_SHALL FURNISH AND INSTALL RECEP—

EC'S WORK INCLUDES MOUNTING AND WIR—

ING ALL ELECTRICAL PANELS, I&C, DEVICES,

ETC WHICH ARE SUPPLIED WITH ANY EQUIP—
MENT UNLESS THEY ARE PIPE MOUNTED.

WIRING FOR RECEPTACLES (WHICH IS NOT
INDICATED) SHALL BE FURNISHED AND IN—
THE EC PER THE GENERAL
ELECTRICAL NOTES AND SPECS.

EC SHALL FURNISH AND INSTALL RECEP—
TACLES, LOR CTL STATIONS AND ALARM
CONTROL RELAYS. EC SHALL MOUNT AND
WIRE THE TANK LEVEL SWITCHES.

EC'S WORK INCLUDES ALL COORDINATION
WITH *AS-SUPPLED” EQUIPMENT. AL

c-88 EQUIPMENT WITHOUT ANY ADDITIONAL COSTS.
(@  EC SHALL CONSTRUCT THE NEW AND MODI~
FY THE ELECTRICAL SYSTEMS PER THE
B27 PROJECT'S CONSTRUCTION PHASING PLAN.

TANK HIGH ALARM @O PIPE
R T sl
BY EC (TYP) B
o
“ c-81 ACCESS MANHOLE (TYP) BY £C c-84
c-82
c-18 “. —— i w’ FOR FW 2. REUSE SoNAL
L15- W« :M% BOARD L b CIRCUIT ACCORDINGLY © SRSl BRI SO
1) FOR SYMI 3
ke S HLPS TO WTP I&C WIRING TR TANK b e ﬁizx WAL _«cz /OFF SWITCH MR et S #E-1
BY EC (TYP) TERMINAL PANELS WIRING DETAIL iy . % i L 2) FOR ELECTRICAL SITE PLAN, REFER
= EEEE TO DWG # E-2
NaOCL TANKS FILL STATION NGF 10, BALE 3) FOR BUILDING POWER/LIGHTING PLANS
* AND WIRING DETALS, REFER 10 DWGS
BIRING DETALY FLOW SENSOR & TRANSMITTER ¥ e e
NOT 10 SoALE O jejeonmos, i s s feo TIGHT TANK PARTIAL POWER PLAN - WIRING DETAIL* VR SRS REER SRS, wéreR To
. SIZED & INSTALLED BY EC. = RI(R DWGS f E-8 THRU E-10
1) TYPICAL FOR TWO LOCATIONS [em— &2/ NOT'T0. SEALE e SCEIVE
2) FOR 1&C LOOP NUMBERS. @ 1&C LEVEL & FLOWS SIGNALS FIELD WIRING e = 5) g@mmr“@m@%?)ﬂﬂ—ﬁmrﬂm_.ummmﬁ TO
REFER TO 1&C DWGS. DA PANE - FLENGHED, SI2ED! & * FOR LOOP NUMBERS, REFER TO FEB 19 2002 i
THE 1&C DWG'S 5 6) FOR ELECTRICAL SCHEDULES REFER TO
A DWGS # E-13 AND E-14.
aueE NONE i PROJECT NO-  2000-25
SUDBURY WATER DISTRI WATER TREATMENT PLANT FOR
H_O Eengineering B3 sssociames core. DANE i cx WELLS NO. 24, 6,7 & 9 oa p—
Consuiting Associates, Inc.| Consulting Engineers TOWN OF SUDBURY
2 Alfred Circle 132 UNCOLN STREET
Bedford, MA 1730 el P Mo 199 RAYMOND ROAD i BUILDINGS WIRING DETAILS "II" e Y
FAK: (617) 300-0332 T SUDBURY, MASSACHUSETTS
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T0 EXISTING

EXISTING HIGH VOLTAGE
ELECTRIC SERVICE
FROM POWER COMPANY

PAD_ MID-
ELECTRIC SERVICE
TRANSFORMER

EST

LIGHTNING AND
SURGE ARRESTORS |/
|
|

LI

MAIN_CIRCUIT AND
POWER COMPANY

UTILITIES SERVICE POLE

NEW_CIRCUIT EXISTING WIRING (TYP)
BREAKER | [ (1/C No. 500MCM PER PH)
NEW WIRING — Jl@HD

] \\m»%\*\\;m () cns e [/ e
| { | [

(TYPICAL)

E/G CONTROL PANEL

STANDBY POWER M

3PH— AW~

(EXISTING)

MOTOR CONTROL
mnzﬂm %.
EXISTING

FOR MCC AND VFD’S ELEVATIONS,
REFER TO DWG # E—11

POWER FAILURE TO 1&C
I .\
277/480 VOLT-600 AMP—3PHASE—4WIRE—42KAIC

(GROUNDED  SERVICE) BUS

HIGH LIFT PUMP STATION
ELECTRICAL SERVICE LOADS

CONNECTED "KVA"  LOADS 207.9 KVA

ESTIMATED DEMAND "KVA" LOADS 102.4 KVA

VOLTMETER
&
AMPMETER

| 600A-3P

NEW CIRCUTT BREAKER (TYP) —

MANUAL TRANSFER SWITCH
(ELECTRICALLY OPERATED)

WELL PUMP
STATION #2A

LIGHTING/RECPTACLES
PANELBOARD

WELL PUMP
STATION #9

H&V BLDG

ELEC

METERING
AUTOMATIC TRANSFER SWITCH INTERLOCK SCHEDULE
ATSH MCC_INTERLOCK : PRIOR TO TRANSFER FROM NORMAL
TO STANDBY AND FROM STANDBY TO NORMAL POWER,
SIGNAL MOTOR STARTERS TO STOP ALL > 5HP PUMPS
FOR AN ADJUSTABLE TIME DELAY (O T0 60 SECONDS).
ATSI2  I&C INTERLOCK : ON TRANSFER FROM NORMAL TO E/G
STANDBY POWER, LOCK OUT LAG # 1 AND LAG § 2 HIGH
LIFT PUMPS IN ORDER TO PROVIDE A MAXIMUM OF 1 @
150 HP OR 2 @ 75 HP HIFT PUMPS DURING E/G RUNNING.
(PROVIDE_ OVERRIDE TOGGLE SWITCHES IN ATS)
ATSI3  1&C INTERLOCK : AFTER ATS TRANSFER AND AN AJUS—
TABLE TIME DELAY, INITIATE E/G LOAD STEPS AS
FOLLOWS:
~ LOAD STEP # 1 : ENERGIZE LTG/RCPS/ETC
— LOAD STEP # 2 : START LEAD HIGH LIFT_PUMP
~ LOAD STEP # 2 : START LAG HIGH LIFT PUMP
~ LOAD STEP # 3 : START WELL # 2A LOW LIFT PUMP
~ LOAD STEP # 4 : START WELL ff 9 LOW LIFT PUMP*
— LOAD STEP # 5 : START WELL # 6 LOW LIFT PUMP
— LOAD STEP # 6 : START WELL f 7 LOW LIFT PUMP*
* FUTURE LOAD STEP
ATS _INTERLOCKS NOTES —

1) APPLIES TO BOTH EXISTING AND NEW MCC AUTO TRANSFER SWITCHES
2) EC MUST COORDINATE ATS INTERLOCKS WITH THE I&C SYSTEM

CONTROL DEVICE AND LOCATION SCHEDULE

LOCAL MAINTENANCE CONTROLS, LOCATED
AT OR NEAR THE EQUIPMENT

REMOTE EQUIPMENT CONTROLS, LOCATED
AT THE WPS I1&C CONTROL PANEL

&
]

REMOTE HVAC CONTROLS, LOCATED AT
THE HVAC ATC CONTROL PANEL

REMOTE CONTROLS, LOCATED AT
CHEMICAL TREATMENT DAY TANK

NEW MOTOR STARTERS
(TYPICAL FOR SIX)

*+ EXISTING ELECTRICALLY CONTROLLED
AND MANUALLY OPERATED

EXISTING AUTO 7],
/ TRANSFER SWITCH
ATS

DIAGRAM DETAIL

ELECTRIC HEATER
BY EC

CHLORINATION ADDITION

UNIT HEATER

NOT TO SCALE

g g z =
3% g I ze o
¥ " 25 3k 25 g
H £ CEE ¢ds B33 1% f ——
HIGH LIFT PUMP STATION ? = b PTW ke W "
DRY TYPE TRANSFORMER SCHEDULE S x%» HANG-O0FF-ALITD) ARG RS SOOI
i 2 L/NL LOAD-1 1) FOR SYMBOLS, ABBREVIATIONS &
o By & BB © gl oo MCC1 o v —| R el e X
ABG ATS TERLOCKS. EXISTING HIGH LIFT PUMP STATION by T R s 2 ey ST P e
e e w5 5 e, aovee s POWER_DISTRIBUTION SYSTEM RISER DIAGRAM it —
AS INDICATED. P — ATS| =———— ATS INTERLOCKS wZW :uaﬂﬂm:cm&rw. REFER TO DWGS
(3) THREE PHASE ELECTRONIC VOLTAGE = i
FAILURE RELAY WITH TIME DELAY
IRANSFORMER SCHEDULE NOTES (SQUARE "D" COMPANY OR EQUAL). ATS CONTROLS DETAIL O K %Ww“m. %w%?m,ﬂmﬁ@xmmwmo
= s 2
@ TRANSFORMER 1S EXISTING NOT TO SCALE &ECEIVEL 5) ﬂﬁ mn..wnmaﬂr %W\,m__mnmmﬂn T0
FEB 1§ 2002 6) FOR ELECTRICAL SCHEDULES REFER TO
MORA IR DWGS # E-13 AND E-14.
= AS SHOWN et PROJECT NO. 2000-25
WATER TREATMENT PLAN
H_O Engineering B sssocuaes core. TS g wccwwﬁﬁwmwﬂuﬁm_ﬂﬁoa WELLS NO. 24, 6,7 & eq ror e sy
Consulting Associates, Inc.| Consulting Engineers
2 Alfred Circle 132 UNCOLN STREET DESIGNED BY
Bedtord, MA 01730 Pt w1 13 RAXMOND RDAD " RISER DIAGRAMS "I" R X
: e SUDBURY, MASSACHUSETTS
NONBER SESORIPTON e & Yie ELECTRICAL SHEET 54 OF 60 SHEETS
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i ST S
[ 1 g
WIRING (TYP] of the
e e B ——
L et & seare » » WATER TREATMENT PLANT
Q220 MouNTED - MOTOR CONTROL CENTER (MCC-24) FOR TRANSFORMER "T-2 FOR MCC AND VFD'S ELEVATIONS, ELECTR IcaL SERVIGE Lops
TRANSFORMER & ulues (® B L SCHEDULE, REFER TO DWG %ml._ 3 REFER TO DWG # E-11 CONNECTED "KVA” LOADS 398 KVA
(Y PR (o0 Ny M (CONTD ON DWG #E-8) _—_
Wi iBE X ESTIMATED DEMAND "KVA" LOADS 222 KVA
NUMBER (TYF) c-2 (2 REQ'D) —— M«%n_h LuGs ©=4 (1 REQ'D) —— POWER FAILURE
% SPARE ALARM TO' ICP—1
(W/TIME DELA
o " 277/480 VOLT—800 AMP—3 PHASE MOTOR CONTROL
@ 4 WIRE — 42 KAIC BUS (GROUNDED SERVICE) \ CENTER, (MCC-28)
To)Mes ) BOOATIc @ _H..U. e
I
PT'S {— C-87 (2 REQ'D)
POWER COMPANY .a
VETER & SOCKET @- e = o 800A-4p ers [©)] ©)
e 1 @ hth =
—3~rn—+  A1s
i ~—
c-5 COMPUTERIZED
HOA PWR METERING
TRANSIENT VOLTAGES I
SURGE SUPPRESSOR " @ ATS AND E/G
¢ X | G ERooe “
M__u\ MCC GRD BUS L ATSI'S 3
c-6 nLﬁ c-8 > — c-o —— co n
£ r T
;1) m w g8 . VeD | = ) @
5 H z 242
Sar Nmm 28 533 [ S I won |zi [z pic [2] ric
WATER PIPE 59 £g & | !
STE 3B R MA R MA Cc-12 c-13 c-13,
BLDG STEEL rEg 2zc 885 G il oG v
525 wnm 208 1 "cr(s) I “cR(s)
S £38 has | RX®G | REO
| - 1
2 2
7]
[2] P PLC LOR
FOR AUTOMATIC TRANSFER b I [} 3HP wr[A] Tae
SWITCH INTERLOCKS, REFER il s g s g2
1O DWG % E-8 Lor [1] 150HP LOR 150HP
% WIPP 1 % WIPP #2
= P
£ g 25 s m wl
- = E 26 <
. % 3 ae 23 g3 322 82%a
5 EH H LH EE 282 H:R ERE] 3E2
HI SCR’S FAST BLOW FUSES
[ VFD ISOLATION CONTACTOR
VFD BYPASS CONTACTOR MG BUS
[ VFD AC/DC/AC PWR SCR'S EX mzm,oz//n .a ﬂU ”
Uiy AQUSTABLE HEkTERS wmm A Py
B L AT AT A
AT
TYPICAL PUMP VFD N e = T
= e r\| =
PARTIAL RISER DIAGRAM N
T-2
NOT T0 SCALE y i
MCC x C-22
HF c-23
FSOR
_. [ 3HP Wr[A] 1w ’ §
ELECTRICAL DRAWINGS REFERENCE NOTES
s N § e ooty i LT GD 4 c
~SPEED) 3 i
PROPOSED WATER TREATMENT PLANT m .2 2) FOR ELECTRICAL STE PLAN, REFER
POWER DISTRIBUTION SYSTEM RISER DIAGRAM * « W mmm o3 & N 0 OWG § E-2
z & & w
NOT 10 SCALE & 2ep - 258 g . 8% 225 £ 2 0 ARG oEaL S RS, S
) nmm B2, - mwm & 8 Sz 2Ez & # E-3 THRU E~7
. ING HIGH LIFT PUMP_STATION POWER ] o] z ! BzE
oLz NE DAGRAM, REFER 0. WG 4 o mm ww/m\ mmm ww mm % 23 B wwh@ﬁm“%. mLWmm:m“mmWﬁmwzx%mm_mo
it =1
=CEIVEL  5) FOR ELECTRICAL DETALS, REFER TO
N OWGS § E~11 AND E-12.
FEB 19 2012 6) FOR ELECTRICAL SCHEDULES REFER TO
MRA IR DWGS # E~13 AND E—14.
PRocECT PROJECT NO. 500025
s SUDBURY WATER DISTRICT e e =
H_O engineering L ASSOCIATES CORP. TOWN OF SUDBURY e tamac
Consulting Associates, Inc.| Consmiting Engineers et
2 Alfred Circle 132 UNGOLN STREET 199 RAYMOND ROAD g DRAMNG NG
Bedford, MA 01730 () S aks RISER DIAGRAMS "II E-9
Y 7 5% SUDBURY, MASSACHUSETTS
NUVBER DESGRPTON e W ELECTRICAL SHEET 55 OF 60 SHEETS




1-4-02 7:36:18 am EST

2138Be10.dwg

T gt et o
A
Sl
ol B, om
e 1 e
& > TO NEW PWR/TELE UTILITIES
(TYPICAL) (TYPICAL) SERVICE vo_nm\.—m
IELEPHONE SYSTEM CONSTRUCTION NOTES
K TRANSIENT VOLTAGES TELE SERVICE " FOR THE LOCATION OF THE TELEPHONE
A)_BASIS OF DESIGN ; @ 'SURGE SUPRESSOR ® PANEL 1~ C-103 ®© _qﬂmms%km_u_ﬁ >n.%s m:mowm_umw REFER TO
Lo S S T, D o e . a :
) l N AND_SIGNALING EQUIPMI AND ALL =
ASSOCATED, WIENG. THE P SYSTEM SHALL B DESICNED . STRCT ACROR~ O sy e, o
DANCE WITH THE MASSACHUSETTS STATE BUILDING CODE (SIXTH EDITION) OPERATION SHALL BE DONE UNDER THE
FOR FACTORY USE BUILDINGS. THE FA SHALL ALSO MEET ALL APPLICABLE DIRECT SUPERVISION OF THE TELEPHONE
REQUIREMENTS OF THE NATIONAL FIRE PROTECTION (NFPA) ARTICLE f# 72 Sﬂ:m_.mm»ﬁv% SYSTEM MANUFACTURER'S FACTORY TRAINED
TECH! .
1) NEW FIRE ALARM CONTROL PANEL WITH LCD/LED ANNUNGIATORS —® UGN
3 5 S e Tl oitiend © 2 pees T mr s e
= NTIFICATION
4 NEW AREA SMOKE DETECTOR IN CONTROL ROOM WHICH WILL BE DOCUMENTED ON THE TELE—
® B 5 DEGREES F) HEAT DETECTORS PHONE SYSTEM INTERCONNECTION PONT TO
FA WIRING: TERMINAL. BOX 6) NEW HVAC MTD SMOKE DETECTOR FOR UNITS > 2000 CFM —® AN SUBMTTES By e L Bt
0 , UBMITTED BY THE ELEC CONTRACTOR.
(TrP) 3 NEW RENOTE “ALARM/TEST/RESET" CIL. STATIONS "FOR DUCT
CTORS — ALL TELEPHONE FIELD WIRING SHALL BE
8) NEW HORN/STROBE OR STROBE ONLY SIGNALING DEVICES WHICH MM“D—H.:OABON @ TERMINATED IN THE TELEPHONE PANEL OR
FIELD LOCATED ARE MOUNTED THROUGHOUT BUILDING THE TELE DEVICES/I&C PANEL AS DETAILED
BY EC (TYP) 9) NEW FACP/A ROOM OUTSIDE STROBE LGHT AND KEYS KNOX BOX 7 C-104 AND INDICATED ON THE FLOOR PLANS. NO
10) NEW FA SYSTEM DOCUMENTATION DWGS CABINET TELE SPLICES IN ANY JUNCTION BOXES,
FA QUTSIE. 119 NEW FA BUILDING WIRING WHICH IS CLASS "A" N ~ GRD ROD ETC. ARE PERMITTED.
ﬁm THE PULL STATIONS, DETECTION DEVICES AND SIGNALING DEVICE SHALL BE FUR— THE TELEPHONE SERVICE AND EQUIPMi
FA KEYS NISHED AND INSTALLED IN STRICT ACCORDANCE WITH NFPA ARTICLE § 72'S AP— TELEPHONE P ® SR BE  COORDNATED WITG THE VERION
{/ oK aox PLICABLE_ SECTIONS. THE HORN/STROBES SHALL BE CONNECTED TO BOTH THE FACP oM EUNGHDONN ® TELEPHONE COMPANY PRIOR TO ORDERING AND
AND FASEP PANEL'S HORN AND STROBE CIRCUITS. ALL DEVICES SHALL BE MOUNTED ( <) INSTALLATION,
et cnhe Thone S Rion SRR ®
L il GALVANIZED PAINTED STEEL ENCLOSURE WITH
FA DIGITAL FA OUTSIDE BE IN COMPLIANCE WITH THE APPLICABLE NFPA SOUND dB LEVELS. KEY LOCK HANDLE (SIZED T0 SUIT BY EC).
(5) COMMUNICATOR STROBE. LGHT ®
TELE LINE TVSS UNIT (SIMILAR TO I1&C UNITS).
FA KEYS B) SEQUENCE OF OPERATION :
"KNOX" BOX
25 PAIR TELEF
UPON_ ACTUATION OF EITHER A PULL STATION OR DETECTION DEVICE, THE FA SYS— ® 2 STALED BN VEan, - AL FURISHED
TEN SHALL SIGNAL THE TONN'S FIRE DEPARTMENT VA THE FA CONTROL PANEL AND ®
. TELEPHONE SERVICE ENTRANCE LINE PROTECTORS
Tvss FA CONTROL_PANEL TELEPHONE SYSTEM RISER DIAGR & PUNCH-DOWN
l AND ALARM ZONES @ THE LOCATION AND TYPE OF ALARM SHALL BE DISPLAYED ON THE FA CONTROL PANEL'S >g BY <MZNOZU.O BLOCK, FURNISHED & (NSTALLED
A DWGS ANNUNCIATOR LCD/LED ANNUNCIATORS. NOTE, THE FA PANEL IS LOCATED IN THE WATER TREATMENT
© | chaiNeT PLANT'S MAIN CONTROL ROOM WHOSE OUTSIDE DOOR IS IDENTIFIED BY AN OUTSIDE NOT 10 SCALE (9 TELEPHONE CROSS WIRING, FURNISHED &
ﬁ 126vAC FA STROBE LIGHT WITH BLDG KEYS KNOX BOX. INSTALLED BY VERIZON.
70 TELEPHONE THE SIGNALING HORN/STROBES SHALL ACTUATE WITH BOTH AUDIO AND VISUAL SIG— TELE CAT *3" MODULAR PLUG-IN WALL OUTLET
SERVICE 6 9 NALS TO ALERT THE BUILDING OCCUPANTS TO EVACUATE THE ENTIRE BUILDING. @ “\&ﬁ_z_mﬂmvwbw:?mm.ﬂﬁmwndm_.mv:nu—‘m INSTRUMENT,
HE{%8 ST siae scor s 8 MERSIE N e - plet
=4 1 HI ui THE SUDBURY WATER TREATMENT PLANT 25 PAIR "IDC-110" TYPE TELEPH H—
FIRE ALARM SYSTEM RISER DIAGRAM @ SENSING OF ANY SMOKE WITHIN THE HVAC DUCTWORK. TELEPONE ETERION UM SONEDULE @ 25 PAR bc-110" TYPE TELEPHONE PUNCH-DOWN
NUMBER
NOT TO SCALE s - EXTENSION DESCRIPTION DEVICE DESCRIPTION
BT 1 VOICE — CONTROL ROOM & HLPS TELEPHONE HANDSET +— TO 1&C PANEL "ICP1"
THE NEW FA CONTROL, SIGNALING EQUIPMENT AND ALL FIELD DEVICES (IE — PULL EXT # 2 COMMUNICATOR — FIRE ALARM (PRIMARY) FA DIGITAL COMMUNICATOR
FIRE_ALARM SYSTEM CONSTRUCTION NOTES STATIONS, DETECTION AND SIGNALING HORN/STROBES) SHALL BE 100% FIELD TESTED BT 3 COMMUNICATOR — FIRE ALARM (SECONDARY) FA DIGITAL COMMUNICATOR
BY THE ELECTRICAL CONTRACTOR'S FA SUPFLIER AFTER INSTALLATION AND CONNEC— T f 4 MODEM — 1&C PLC'S COMMUNICATION 18:C_ TELEPHONE MODEM
(1) FOR THE NUMBER OF FIRE ALARM DETECTORS, PULL TION BY THE ELECTRICAL CONTRACTOR. THE FIELD TESTING SHALL BE IN ACCOR— EXT # 5 COMMUNICATOR—ALARMS ALARM  PANEL
STATIONS, 'HORN/STROBES, ETC, REFER T0 THE DANCE WITH THE APPLICABLE NFPA ARTICLE # 72 (ACCEPTANCE TESTING") TECH-
BUILDINGS POWER PLANS. NICAL REQUIREMENTS. ALL TESTING SHALL BE SUBMITTED ON NFPA TESTING FORMS.
TELEPHONE SCHEDULES NOTES =
(2) AL FIRE ALARM SYSTEM FINAL CONNECTION,
ENERGIZING AND PLACING INTO OPERATION, SHALL 1) FIRE ALARM COMMUNICATOR LINES SHALL BE DIRECTLY CONNECTED TO THE
BE DONE_ UNDER THE DIRECT SUPERVISION OF THE TELEPHONE SERVICE (NOT THRU ANY TELEPHONE PBX). _r
FIRE ALARM MANUFACTURER'S FACTORY TRAINED
TECHNICIAN, 4) THE_CONTROL ROOM VOICE AND THE I&C PLC MODEM CAN BE PARALLEL CON— TO TELE SERVICE
HGH LIFT PUMP_STATION BUILDING NECTED TO THE SAME TELEPHONE LINE AT THE WATER DEPARTMENT'S OFFICES.
® ALFRE AR SYSTEN FIELD WRING SHALL BE e FIRE ALARM SYSTEM ZONE SCHEDULE
BOTH COLOR—COD ! ic 1
IDENTIFICATION WHICH WILL BE DOCUMENTED ON THE ZONE LOCATION AND INITIATING DEVICE m>OHO\‘H.m~Lm“ Ewg mmmmm U>H0m>g O
FIRE ALARM SYSTEM INTERCONNECTION POINT-TO-POINT NO ALARM DESCRIPTION
WIRING DIAGRAM WHICH IS PREPARED AND SUBMITTED NOT To
BY THE ELECTRICAL CONTRACTOR. ALL FIRE ALARM 1 PUMP ROOM MANUAL PULL STATIONS & DETECTORS
WIRING SHALL BE CLASS "A" 2 NoOCL CHEM ROOM MANUAL PULL STATIONS & DETECTORS
3 FA CONTROL PANEL TROUBLE FIRE ALARM CONTROL PANEL
@ ALL FIRE ALARM FIELD WIRING SHALL BE TERMINATED 4 FA KNOX KEY BOX TAMPER KNOX BOX TAMPER SWITCH
IN_F.A. TERMINAL PANELS OR FA. DEVICES/PANEL AS 5 SPARE (1) EC SHALL PURCHASE PANEL AND UPS
DETAILED AND INDICATED ON THE FLOOR PLANS. NO 8 SPARE FROM TOWN'S ALARM COMPANY (IE—
FA. SPLICES IN ANY JUNCTION BOXES, ETC., ARE LEXINGTON ALARM CO, BEDFORD, MA)
PERMITTED.
FA ZONES SCHEDULE NOTES =
(5) ALARM NOTIFICATION TO THE MUNICIPAL FIRE DEPARTMENT
SHALL BE PERFORMED VIA A DEDICATED TELEPHONE LINES 1) FA CONTROL PANEL "TROUBLE® AND KNOX BOX “TAMPER™ ALARMS SHALL
CONTROLLED BY A DIGITAL COMMUNICATOR. FA TROUBLE TRANSMIT TO THE UL LISTED CENTRAL STATION AS A COMMON "TROUBLE"
ALARM TO THE TOWN WATER DEPARTMENT IS SIMILAR. ALARM. RADIO/TELE ALARMS PANEL
ZONES SCHEDULE
(8) H&V DUCT-WTD SMOKE DETECTORS SHALL BE 8-WIRE DEVICES
WITH_AUXILIARY CONTACTS FOR DE-ENERGIZING THE H&V ZONE DESCRIPTION INITIATING DEVICE
EQUIPMENT, (WHEN REQUIRED). NO
@ FIRE ALARM PANEL SHALL BE chwwmmﬂmm_ﬁzﬁmﬂ m._mmcmm)——nv;\ 1 CRITICAL PROCESS ALARMS 1&C PANEL "ICP1*
NUMERIC, DISPLAY, PUSHBUTTO! s WATER TREATMENT PLANT BUILDING 2 NON-CRITICAL PROCESS ALARMS G PANEL "ICP1"
& "TEST AND LED ALARM ZONES LIGHTS. FOR'ALARM ZONES, 3 BUILDINGS INTRUSION ALARMS 1&C PANEL "ICP1"
REFER TO ALARM ZONES SCHEDULE, FIRE ALARM SYSTEM ZONE SCHEDULE M Wﬂ»mm oy
” - ELECTRICAL DRAWINGS REFERENCE NOTES
(®) EC /,FA SUPPLIER SHALL FURNISH AND INSTALL AN "AS— o tonimon Mo o 5 SPARE -
BUILT" DRAWINGS CABINET WHICH )rmo\noaﬂuw memx mM’OE oF 7 SPARE - 1) FOR SYMBOLS, ABBREVIATIONS &
SHOP_DWGS, O&M MANUAL AND HARD FLOF 8 SPARE - GENEF N 3 -1,
THE PANEL PROGRAMMING CONFIGURATION. (FIELD LOCATED) §  RHieR RooM MANUAL BULL STATIONS 4 DETECTORS 3 SPARE . RAL NOTES, REFER TO DWG # E~1.
2 CONTROL ROOM MANUAL PULL STATIONS & DETECTORS P - 5 P ElEGiRIoL. A Pk N
(3) TRANSIENT VOLTAGES SURGE SUPPRESSOR (SINILAR TO 1&C I B CoNTRor PANEL TROLBLE "ERE ALAG CONTROL PANEL - 11 SPARE & 0 OWG § E-3 4
TVSS UNITS) MTD IN RED PAINTED KEY LOCKED ENCLOSURE. 5 FA KNOX KEY BOX TAMPER KNOX BOX TAMPER SWITCH 12 SPARE -
(D GONNECT FIRE ALARMS TO TOWN'S EXISTING UL CENTRAL STATION w mnﬁm 3) m&w ﬂmmﬁmc M«w_ﬁz\#ﬂuzmoﬁ%
(IE-LEXINGTION ALARM COMPANY, BEDFORD MA) 8 SPARE # E-3 THRU E-7
HLWPS BLDG'S FIRE ALARM SHALL INTERCONNECT TO THE @ TOWN SHALL CONFIRM CRITICAL & NON-CRITICAL
o WIP BLDG'S FIRE ALARM WHICH WILL SIGNAL THE TOWN o B ALARMS DURING CONSTRUCTION 4) FOR PUR, TELE, FIRE ALARM & ETC.
FIRE DEPARTMENT. EA_ZOIES SOHEDULETHOTRS: = DWGS f E~8 THRU E-10'
1) FA CONTROL PANEL "TROUBLE" AND KNOX BOX "TAMPER" ALARMS SHALL ECEIVE:
TRANSMIT TO THE UL LISTED CENTRAL STATION AS A COMMON "TROUBLE" 5) FOR ELECTRICAL DETALS, REFER TO
ALARM. FEB 19 2002 DWGS # E-11 AND E—12.
. 1~ 6) FOR ELECTRICAL SCHEDULES REFER TO
ORA N DWGS § E-13 AND E—14.
PRadECE PROJECT NO. 500025
SUDBURY WATER DISTRICT WATER IREATMINT FLANT ROR
H-O Engineering |ASSOCIATES CORP. TOWN OF SUDBURY WELLS NO:24,6, 789 o 1/08/02
Consulting Associates, Inc.| Consulting Engineers
2 Alfred Circle 132 Ucoul, STReET 199 RA AD TIRE. DRAWING NO.
Bedford, MA 01730 amrmamn - 9 RAYMOND RO, RISER DIAGRAMS "III" E-10
FAX: (817) 350-0332 SUDBURY, MASSACHUSETTS
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IR
e
SreT
BULDING WAL o= 1
2 .
b3 A
4-0" z e
ELECTRICAL
FLOAT CABLE, SUPPORT-
Wu HARDWARE & JUNCTION CoNpUIT U CHANNEL
NAME PLATE (TYP) = BOX BY EC (BOLTED TO WALL)
VFLHMI" LCD
A DISPLAY & KEYPAD B
NEW SECTION a H E B @ b=z
B WITH SIX tagy
7 COMPARTMENTS S8 58 L L ReD ALRM LIGHTS <z BY EC| PIPE W7oRIL D Foe
(TP) @® & RESET PUSHBUTTON 'AROUND BOTTOM — PANEL TO "V’
=8 ¢ ) FLOOR - CHANNEL BOLTS ELECTRICAL PANEL
7-6" BE g D (TP (WALL. MTD)
B .l_ REDYFLOAT e GALVANIZED
2 @® Q@ L1 puwe uanua controLs e SMEH _ PIPE CLAMPS
B _aa & INDICATORS = & HARDWARE
: 2
Sump
Fly CONCRETE PAD
FLOOR
e[ \ SUMP HIGH LEVEL TYPICAL FLOOR LEAK TYPICAL ELECTRICAL PANELS
oo TYPICAL ® FLOAT SWITCH MOUNTING WALL MOUNTING DETAIL ~ ®
SR b % 5 FLOAT SWITCH WIRING DETAIL AND WIRING DETAIL
s NOT TO SCALE NOT TO SCALE NOT TO SCALE
* ACTUATES AT +\~ '," OF LIQUID LEVEL (D FOR NEMA "4/4X" AREA LOCATIONS,
SUMP FLOAT SWITCH WIRING DETAN NOTES SIICON CAULK PANEL 70 "U" CHANNELS
BOLTS PENETRATIONS
HIGH LIFT PUMP STATION TYPICAL (1) ELECTRICAL RACEWAYS FROM CEILING WITH TYPE
A MOTOR CONTROL CENTER ELEVATION ©® HIGH LIFT PUMP VFD ELEVATION S SPECIFIED N THE GENERAL ELECTRICAL NOTES.
ELECTRICAL JUNCTION BOX WITH TYPE AS SPECIFIED
SCALE: 1/2" = 1'-0" SCALE: 1/2" = {"-0" ® IN THE GENERAL ELECTRICAL NOTES WITH STAINLESS ELECTRICAL
3 STEEL HARDWARE. (i e \ CONDUIT
b i 35 B e (3) ELECTRICAL CABLE SUPPORT BRACKET WHICH MATCHES WATER T
o cri @ eLevation nor *as-suLT THE RACBWAYS WATERAL AS SPEGFIED IN THE GENERAL o] N EXSTING
ICAL NOTES. B Y EC. )
SPACE @ DEMOLISH/REVISE EXISTNG HLPP'S RYNR (AUTO~TRANSFORMER) ELECTRI B PV AcEWAY & BUILDING N
1&C HIGH LEVEL FLOAT SWITCH AND CABLE FURNISHS
> (@ MCC "SPAGES” SHALL BE CUBICLES WITH BLANKING PLATES BLG WAL ® WITH THE 1&C EQUIPMENT BUT MOUNTED AND WIRED BY qh:vl o
SPACE 3 WHICH ARE_SUITABLE FOR FUTURE CIRCUIT BREAKERS ‘THE. ELECTRICAL ‘CONTRACTOR. = et
& MR STARTERE! - (®) STANLESS STEEL CONCRETE EXPANSION BOLTS BY EC. s i || oo
SPACE
N F 1 @I. 6"
™ ACTUATION ELEVATIONS BY PROCESS ENGINEER o
&1 —® ® (IE-H20 ENGINEERING) .ﬁom/ A || ~
— EXPANSION FITTING
L — i — FOUNDATION R
g S WALL
84" 6'-8' — CONCRETE
mZO)memm-Mw E.\
| [ g —o & oo
DAY TANK
— FVC-80 CONDUIT TYPICAL EXISTING BUILDING WIRING
! 2 & 4 4 K ° \ \h ENTRANCE DETAIL
L ot 10 seaix
jofelagel — o oo |, coneReTE P WATERPROOF CAULKING .
(s +—r L | (SIZED TO SU .
[ @ o o A A A Ala | R B \| FLOOR A_ | | ; ;
. s = o _ [ CONGRETE FLOOR V4
i A B B B B B
. - TYPICAL CHEMICAL FEED [}
umcs GMea o ¢ c c c PUMP WIRING DETAIL pio conour ELECTRICAL DFTALS GENERAL NOTES
SPACE | SPACE )
SCALE [ ALL CONDUITS ENTERING ELECTRICAL EQUIPMENT FROM
m m nor9 — P @ THE PROCESS AREAS SHALL BE CAULKED WATER AND GAS L% ]
\ =t TIGHT AFTER FIELD TESTING.
g 8 ] o U ~ - L CHEMICAL FFED PUMPS WIRING DETAL NOTES ~ H_HH 3 v
s M e— © s sunan to o v
AND C =y
- \l ®© RS TN CELNG W TeE TN — FOLLOWS PER AREA: w=CEIVE 5
T 1 LS e 0
- MCC—24 Mee=z8 CHEMICAL FEED PUMP_ LOCAL CONTROL PANEL WHICH A) FOR NEMA "1 AND 4" AREAS USE HOT FEB 19 200
4" CONCRETE PAD @ b vm:wnqmc M:_nvm:qmmc.pn woxﬁu_mzm&w«:mﬁm TYPICAL NEW FLOOR EMBEDDED DIPPED GALVANIZED CHANNELS AND HARDWARE "R IN
= 1S MOUNTED A g CONDUIT WIRING DETAIL* B) FOR OUTSIDE NEMA "4X" AREAS USE ALUMNUM
WATER TREATMENT PLANT ® ELECTACIL FACEWAYS (POWER/CONTROLS AND 56— CHANNELS AND STAINLESS STEEL HARDWARE
NAL ! D
MOTOR CONTROL CENTER ELEVATION FEED EQUPMENT WITH FLEXBLE’ CONNECTIONS TO Nor-To/scka ©) FOR INSIDE NEWA 4" AREAS USE FRP CHANNELS
) 1) FOR SYMBOLS, ABBREVIATIONS &
- 1/2" = 10" s * TYPICAL FOR ALL FLOOR MOUNTED ELEC EC'S WORK INCLUDES ALL NECESSARY COORDINATION WITH 4
e O o T B B R ERIpIRT, doprm BAEL: e O R iyl
BY STAINLESS STEEL CONCRETE EXPANSION BOLTS. g 4 Ay UIPMEN 2) FOR ELECTRICAL STTE PLAN, REFER
® - ALL BY EC EXCEPT FOR FIELD PAINTING. RELEASE AND ROUGH WIRING. 70 DWG # E-2
PROVIDE MCC MOUNTED CONTROLS, RUNI
M INGLE ), D ALL ELECTRICAL EQUIPMENT AND WIRING INSTALLATION 3) FOR BUILDING POWER/LIGHTING PLANS'
nm_mmﬂmsb».ﬁu; SIDCATNG LRI IER NS ® BIE0EY ThE GENERAL ¢ n_%wn;quo&m«m)%%c WORK @ mnmxrro%mm ﬁmmz._ho WITH SEISMIC BRACING, CABLES, ) AND WIRING DETALS, REFER TO DWGS
SR e et R A i
., CONTROLS, 3 -
TRICAL EQUIPMENT RELEASE AND ROUGH WIRING. 4) FOR PUR, TELE, FIRE AARM & ETC.
DWGS § E-8 THRU E-10°
5) FOR ELECTRICAL DETALS, REFER TO
DWGS # E-11 AND E-12.
6) FOR ELECTRICAL SCHEDULES REFER TO
DWGS # E-13 AND E-14,
SHE - as sHown kil PROVECT NO. 200025
WATER TREATME ANT FOR
= . SUDBURY WATER DISTRICT L6 o e T
3 3
H>O Eengineering Ep ASSOCIATES CORP. a8 TOWN OF SUDBURY
Consulting Associates, Inc.|  Consifing Engincers R e Y
2 Alfred Circle 132 LNCOLN, STREET (s 199 RAYMOND ROAD DETAILS "1" E-11
Redferd mAg1730 6 SRS D B SUDBURY, MASSACHUSETTS
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120 VAC FROM MCC CPT

CLOSES ON — gt

HI TEMP

MOTOR HI TEMP”

OPENS ON H_

ALARM

ON/OFF
M ._” STATUS TO

1&C PANEL
FAIL ALARM

CRA T0 1&C
PANEL
(FUTURE)

TYPICAL PROCESS MOTOR
WIRING DIAGRAM (VFD VARIABLE SPEED

NOT TO SCALE

[PROCESS_AND_NON-—PROCESS MOTORS
'WIRING DIAGRAMS NOTES

(D TYPICAL MOTOR ELEMENTARY DIAGRAMS ARE ONLY
PROVIDED AS A GENERAL REPRESENTATION OF THE
CONTROLS, MONTORING AND ALARM REQUIREMENTS.

() THE EC_AND THEIR ELECTRICAL EQUIPMENT SUPPLIER
SHALL COORDINATE THE_MCC AND VFD ELEMENTARY
WIRING DIAGRAMS WITH THE "AS—SUPPLIED" EQUIP—
MENT PRIOR TO THE ELECTRICAL EQUIPMENT RELEASE
AND ANY ROUCH WIRING.

(3 AL INDICATING LIGHTS SHALL BE LED PUSH~TO-TEST
TYPES.

(@ DIAGRAM DOES NOT INDICATE VFD BYPASS SWITCH,
VFD HMI, ETC

1) MOTOR HI TEMP
2) MOTOR OVERLOAD
3) VFD FAULT

PULL-

1
WCMM‘/
=0

120 VAC FROM MCC CPT

=

LS (PL)

A\

Wi
MOTOR
OVERLOAD

&

SPARE

£ Tc ,

1&C PANEL ‘v
FAIL ALARM

CRA 0 1&C CRA: SPARE
PANEL

(FUTURE)

TYPICAL PROCESS MOTOR
WIRING DIAGRAM (CONSTANT SPEED

NOT TO SCALE
EGRESS LTG. REMOTE HEADS
3/4"C—2 No. 1 No. 12
D WIRING )
EbEReENoy
O Ry e pouR sanewy

EGRESS LIGHTING FIXTURES
TYPICAL BLOCK DIAGRAM

NOT TO SCALE

EGRESS LIGHTING WIRING DIAGRAM

(i) ELECIRICAL SUB~CONTRACTOR (EC) SHALL FURNISH AND INSTALL

EGRESS AND EXIT LIGHTING FIELD DEVICES AS INDICATED ON
THE DRAWINGS.

(3) EGRESS LIGHTING BATTERY UNITS SHALL BE CONNECTED T0 A

DEDICATED 120 VAC BRANCH CIRCUIT WITH "ON" CIRCUIT BREAKER

LOCK.
(&) EC TO POWER HALF THE WIP EGRESS ON EACH BATTERY UNIT

MOTOR CONTROL CENTER
GROUNDING BUSHING

NO._GAWG BARE COPPER
MIRE 70 MCC GROUND

3" HOT~DIPPED

EXPANSION ANCHOR
(TvP)

STeEC CHANKEL 1% ALL ARUND
CONCRETE PAD: v ae
Lkt
4Ryt FINSHED FLOOR
REQUIRED

GASKETED HUB
ROD 1/2" DIAMETER
SUPPORTS

\ /lﬂ?ﬁ,mzﬂmw
NEOPRENE GASKET
m “\— STAINLESS STEEL
COVER COVER SCREWS

12 GA. SHEET STEEL PULL BOX

HOT DIPPED GALVANIZED AFTER
FABRICATION

LOCKNUT AND-
INSULATI
BUSHI

TYPICAL
MOTOR CONTROL CENTER PULLBOX DETAIL

NOT TO SCALE

MCC PULL BOX DFTAIL NOTES

(1) FOR ANY MCC WITHOUT A BASEMENT, LOCATE
THE MCC PULLBOX ABOVE THE UNIT.

(2) PULL BOXES AND 4” SLEEVES NUMBERS SHALL
BE FIELD DETERMINED BY THE EC WITH A
MINMUM OF 25% FUTURE CAPACITY.

(3 AFTER FIELD TESTING, ALL CONDUITS SHALL
BE CAULKED GAS—TIGHT.

LIQUID-TIGHT
FLEXIBLE RACEWAY

&)
e MAINTENANCE
L ON/OFF" SWITCH

FIELD LOCATED
INSTRUMENT

“ELEC SIGNAL ——|
! ELEC POWER
e RACEWAY: i RACEWAY =
+ 2° GALVANIZED ——{|—|
SUPRORT PIPE

4" CONCRETE
: | \l PAD For oo
Ll FLOOR

* FIELD PAINTED BY PAINTING
SUB~CONTRACTOR

TYPICAL FLOOR_FIELD INSTRUMENT
MOUNTING AND WIRING DETAIL

AS REQUIRED

NOT TO SCALE

BUILDING STRUCTURAL MEMBER

1n
BRANCH WIRING hnwmm,u\mm GALY

SUSPORT ROD
JUNCTION BO) GALVANIZED
FARDWARE.

k m ) P

VANIZED 1 5/8 f
SRR FLYGRESCENT
FIXTURE

TYPICAL EXPOSED MOUNTED FLUORESCENT

SIMILAR TO
MCC PULLBOX
DETAIL

LIGHTING FIXTURE MOUNTING AND WIRING DETAIL

NOT TO SCALE

A % FLOOR MOUNTED
D800 14C_CONTROL
joteteted PANEL

e

e

e

e
“0m
—0Onm
Oom

SUPPORT PAD (BY GC)

FLOOR
cws (1Y) >
4 coNpuIT “U” CHANNEL
SLEEVES SUPPORTS
(TYP) (TvP)
PULLBOX W/,
HINGED COVER

TYPICAL 1&C PANEL

MOUNTING AND WIRING DETAIL *

NOT TO SCALE

* ALL BOXES, CHANNELS, HARDWARE,
ETC. SHALL BE GALVANIZED

18C PANEL MIG AND WIRING DETALL NOTES
(D FOR ANY I&C PANEL WITHOUT BASEMENTS,

LOGATE THE PULL BOX ABOVE THE PANEL. EQEIVEL
(2) PULL BOXES AND 4" SLEEVES SIZES AND FEB 19 2002
NUMBERS SHALL BE FIELD DETERMINED BY A N

FUTURE EXPANSION.

(3 AFTER FIELD TESTING, AL CONDUITS
SHALL BE CAULKED GAS-TIGHT.

CONTROL DEVICES LOCATION SCHEDULE

LOCATED AT OR NEAR MOTOR

LOCATED AT THE EXISTING INSTRUMENTATION
CONTROL PANEL (EICP)

LOCATED AT THE NEW INSTRUMENTATION CON-
TROL PANEL (ICP)

LOCATED AT THE EXISTING MOTOR CONTROL
CENTER "Mce—1"

LOCATED AT THE NEW MOTOR CONTROL CENTER

"MCC-2A" OR "MCC-28"

LOCATED AT THE EXISTING H& ATC CONTROLS

LOCATED AT THE NEW VARIABLE FREQUENCY T
DRIVE MOTOR CONTROLLERS

Ll [ B RE

LOCATED AT THE NEW PUMPS LOCAL CONTROL
PANEL

ICAL_DRAY REFERENCE_NOI

1) FOR SYMBOLS, ABBREVIATIONS &
GENERAL NOTES, REFER TO DWG # E-1.

2) FOR ELECTRICAL STTE PLAN, REFER
T0 DWG § E-2

3) FOR BULDING POWER/LIGHTING PLANS
AND WIRING DETALLS,'REFER TO DWGS
# £-3 THRU E-7

4) FOR PWR, TELE, FIRE ALARM & ETC.
SYSTEMS' RISER DIAGRAMS, REFER TO
DWGS # E-8 THRU E-10

5) FOR ELECTRICAL DETALS, REFER TO
DWGS # E-11 AND E-i2.

6) FOR ELECTRICAL SCHEDULES REFER TO
DWGS f E~13 AND E-14.
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EATEA
om0l B M com.
WATER TREATMENT PLANT WATER_TREATMENT PLANT
PROPOSED LTG/RCPS PANELBOARD "WTPLP" PROPOSED LTG/RCPS PANELBOARD "WTPLPA’ WATER TREATMENT PLANT AND WATER PUMPING STATION
120/208 V — 225 A =3 PH — 4 W —10 KAC -42 P 120/208 V - 225 A —3 PH — 4 W —10 KAIC -42 P LIGHTING FIXTURE SCHEDULES
'SURFACE MOUNTED; 225AF/200AT-3P MCB. SURFAGE WOUNTED: WAN LGS OLY
POLE [POLE POLS TYPE  TYPE & WATTS DESCRIPT |ON MANUFACTURER
_vDLrM LOAD KVA c8 NO. LOAD KVA CcB NO. LOAD KVA cB NO. LOAD 5\% CB El
7 SPARE E SPARE 208 1 ROH, CHEW EPS: PAL. 2% = 2 Ll A e e A FLUORESCENT  1'X 4' ENCLOSED LENSED INDUSTRIAL WITH DAY=BRITE § V-W—
3 | & C PANEL (LTG/RCP) 03 20A 4 | & C FIELD INSTRUMS 0.6 20A 3 CFP#1T - 3P 4 cFP # 3032W(T-8)  FIBER-GLASS BODY, HIGH IMPACT 0. :. 332W-120V-£8
5 FIRE ALARM PNL 04 20 6 1&C FIELD_INSTRUMS 04 200 s - Bt 6 skl s at
7 LTG—EXIT/EGRESS 08 20A 8 RCP—FILTERS 1.2 20A 7 KNNO4 CHEM PPS PNL 16 204~ 8 NAOCL CHEM PPS PNL 24 20A— LITHONIA # DMW=
9 LTG-FILTERS 1.0 20A 10 RCP—FILTERS 12 20A 9 "CFP # 2"  ———— 3P 10 "CFP # 4" ————— 3P 332-AR—120V-WLF-GEB
~ FILTER: 10 204 12 RCP—PUMPS 08 204 £ R i I .
n ecriters 10 200 14 RCP—UNLOADING 08 208 13 SPARE 20a- 14 RADIO/TELE ALARM PNL 03 20A (STRUCTURE PENDANT MOUNTED)
15 LTG— RELAY CTL PNL 02 204 16 RCP-COUNTER 0.4 204 B g A L o o B FLUORESCENT  1'X 4' ENCLOSED LENSED INDUSTRIAL WITH DAY-BRITE # V-#-
17 LTG-EXTERIOR 06 204 18 RCP-CONTROL RM 08 20A e EEE i 3 2032W(T-8)  FIBER-GLASS BODY, HIGH IMPACT 0.12" JU-150v1B
19 LTG-CONTROL RM 06 204 20 TIGHT TANK_ PNL 02 20A 19 SPACE P 20 SPARE 20A THIGK AGRYLIG LENS, FULL GASKETS
21 M.O. VALVES 08 20A 22 M.O OVERHEAD 12 20— I 22 SPARE 20A WATER-TIGHT CONDUIT HUBS, ELECTRONIC r:xoz; # DI
23 M.0. VALVES 0.8 20A 24 DOOR 3P g @ e 24 SPARE 20A BALLAST, SS CORROSION RESISTANT FAS— 232-AR- Nﬂﬂli-.ﬂ\Omw
% W & V DAMPERS 02 2080 26 ———e= 25 CHEM TANKS MXERS 08 204 26 CHEM TANKS MIXERS 039 204 TENERS, 120 VOLTS AND UL WET LISTED
27 H & V UHS 0.6 20A 28 PIPE HEAT TRACING 1.0 20A 27 CHEM TANKS INSTRUMS 0.4 20A 28 RCPT RAC-1 0.8 20A AmﬂWCnAcwm PENDANT MOUNTED)
29 PBLG — WIR HEATER 01 24 30 CHEM_ANALYZERS 05 208 29 H&V DAMPERS 06 204 30 SPARE k- € FLUORESCENT  1°X 4' LENSED WRAPAROUND WITH PAINTED  DAY-BRITE § DW-N-
31 SPARE 20A 32 HVAC "RAC-1 " 100A— 31 H&V HP-1 3.2 J0A- 32 o e 98 2032W(T-8) WHITE STEEL WIDE BODY, CLEAR ACRYLIC 232-120-EB
33 SPARE 20A 34 (5 TONS) 2P 33 (3 KW HEAT) 2P 4 e RECTANGULAR LENS, ELECTRONIC BALLAST OR
35 1&C PANEL 60 40A- 36 SPACE 1P 35 SPACE P 36 SPACE 1P AND 120 VOLTS LITHONIA §# AW-232—
37 (PRIMARY) 2P 38 PANELBOARD 15.0 100A- 37 SPACE 1P 38 'SPACE 1P (CEILING PENDANT MOUNTED) 120-GEB
"WTPLPA" P
39 1&C PANEL ¥% a0A- 40 LPA 38 o SPAoE i1 SoacE D METAL HALIDE  OUTSIDE ENTRANCE DOOR WITH CAST ALU- D) -
i 1P AY-BRITE 4 WLI
4 (SECONDARY) P 42 ——- 4 SPACE 42 SPACE 10 100W MINUM BODY WITH VANDAL RESISTANT 100M=120-WSF
POLYCARBONITE LENS, 120 VOLTS, PULSE OR
T 150 START HIGH EFFICIENCY BALLAST AND UL LITHONIA # T
" = 495 & . It 100M-120
CONNECTED LOAD "KVA' (OUTDOOR SURFACE WALL MOUNTED)
| PANELBOARD "WIPLP" NOTES — . B T - Et LED EXIT : SINGLE FACE WITH WHITE THERMO  DAY-BRITE # 55L—
1) PANELBOARD BRANCH CIRCUITS ARE NOTED AS A R B A Mo SW(TOTAL)  FLASTIC B0DY: RED LEITERS, 130 WOLTS  1o12/37)CVnch
2) PANELBOARD SUPPLIED WITH 200% NEUTRAL BUS. 5 NICAD EMERGENCY BATTERY AND ELECTRONIC OR
3) PANELBOARD SUPPLIED WITH GROUND BUS 3) PANELBOARD SUPPLIED WITH GROUND BUS CHARG NG LITHONIA # LE-SW—
(WALL OR CEILING MOUNTED) 1-R-120277-ELN
€2 LED SINGLE FACE WITH WHITE THERMO  DAY-BRITE # CXL3RW~
SW (TOTAL) PLASTIC BODY, RED LETTERS, 120 VOLTS, EM
NICAD EMERGENCY BATTERY, ELECTRONIC OR
CHARGING AND UL WET LISTED LITHONIA # LV-SW—
(WALL OR CEILING MOUNTED) 1-R—-120-ELN-WL
FA —_— EX|T/EGRESS L IGHTING EMERGENCY DAY=8RITE # NC12L—
POWER BATTERY UNIT (180 WATTS @ 180W-SD~-V-LD
12 VDC) WITH PAINTED STEEL BODY, OR
FIGH LFT_PUNF STETON LIGHTING FIXTURE SCHEDULE NOTES — VOLTMETER, LOAD DISCONNECT SWITCH LITHONIA # ELT-275—
_Lmbu\n“._mﬂ_:z SEALED 10 YEAR MAINTE— VM-LD—ELAMST
120/208 V ~ 100 A — 3 PH — 4 s = Jo kaic: — 30 P 1) ALL LAMPS SHALL BE SUPPLIED WITH THE FIXTURES NKCE, TREE GAJTERIES. SELE Dlicos:. B\
MCC MOUNTED : SOAT/100AF—3P MCB. (WALL SURFACE MTD) S=CEIVEL
IFOLE POLE 2) AL FLUORESCENT LAMPS SHALL BE 3500K COLOR "COOL WHITE" LAMPS
NO. LoAD KvA Nom-» z»o. s xr,mno:ﬂ s M<n Nnoﬂ F1 HLGEN EGRESS : DOUBLE HEAD WiTH Y1 TE DAY-8RITE # PSWD-T FEB 19 2002
1 LIGHTS—HIGH LIFT PS 08 ) & Al TANGULAR BODY, SEALED OR » [T
3 | &C PANELS 0.4 20A 4 RCPS—HIGH LIFT PS 08 204 3) ALL LGHTING FIXTURE BALLASTS SHALL MEET OR EXCEED THE POWEI BEAM 12 VDC LAVPS AND NEMA "1" RATED LITHONIA § ELA-W-T— M
s RCPS—CHEM PPS 06 20A 6 H & V-M.O. LOUVER 0.6 204 COMPANY STANDARDS FOR ENERGY REBATES (WHETHER OR NOT IN EFFECT) (WALL OR CEILING MOUNTED) NX-HO812
. 8 | & C RECORDER 0.2 20A
w _,N on wﬁmncmmcﬂ?‘mm m.w W% 10 FA PANEL 0.6 204 4) ELECTRICAL CONTRACTOR SHALL COORDINATE THE FIXTURE PENDANTS F2 HiLoew EGRESS 3 DUAL HEADS W1 Tt DAY-BRITE # PNE-T
o ey o w1 STRIPER LigsT e w% LENGTHS WITH THE "AS—INSTALLED" EQUIPMENT, PIPING AND DUCTWORK. BEAM 15VDC LAMES AND NEWA "4° RATED  LITHONIA # ELAW=
SC-B(9; . WALL OR CEILING MOUNTED T-1ND~+
“M 1&c _zﬂﬂxmxm 0.4 200 16 LTG — NAOCL RM 04 208 5) ELECTRICAL CONTRACTOR SHALL FURNISH AND INSTALL THE SPECIFIED (¢ ) h-hY212
17 SPARE. 208 18 H&V EXHAUST FAN 04 20A LIGHTING FIXTURES. IF ALTERNATE "OR EQUAL" LIGHTING FIXTURES ARE G FLUORESCENT  1' X 2’ UNDERCOUNTER WTIH CLEAR THOMAS # SL347-8
19 SPARE 20 20 SPARE 204 PROPOSED, THE EC SHALL SUBMIT AN "OR EQUAL" SUBMITTAL AS SPECIFIED 1817W(TB)  PRISMATIC IMPACT RESISTANT LENS, OR
21 SPARE 20A 22 SPARE 20A IN THE CONTRACT SPECIFICATION'S APPLICABLE SECTIONS. IN ADDITION, “ﬁmqm—.mﬁnwﬂwnwwmﬂn>mwc(. 120 VOLTS _._quWWD. MGSIM‘XI
23 SPACE 18 24 - SPACE 1P PHOTO—METRIC POINT TO POINT CALCULATIONS WILL BE REQUIRED. (UNDER-COUNTER SURFACE MOUNTED)
CONNECTED LOAD "KVA" = 84 6) ALL LIGHTING FIXTURES SHALL BE INSTALLED IN STRICT ACCORDANCE
WITH THE MANUFACTURERS RECOMMENDATIONS. THIS IS ESPECIALLY IMPORTANT LIGHTING FIXTURE SCHEDULE NOTES =
\TIONS.
PANEI FOARD LP—1° NOTES = QR THE: Ul WEF LISTED" AND/ EXPLOSION RO LIGHTIG! FOXTRES|, LOGH 1) ALL LAWPS SHALL BE SUPPLIED WITH THE FIXTURES
1) PANELBOARD BRANCH CIRCUTTS ARE NOTED AS " 7) ALL LIGHTING CATALOG NUMBERS SHALL BE VERIFIED BY THE LIGHTING SUP— 2) ALL FLUORESCENT LAMPS SHALL BE 3500K COLOR "COOL WHITE" LAWPS
2) PANELBOARD SHALL BE MODIFIED AS INDICATED PLER WHO SHALL PROVIDE FIXTURES WHICH MEET ALL OF THE SPECIFIED
3) EC SHALL FURNISH/INSTALL NEW CB'S FOR CKTS 19 THRU 22 REQUIREMENTS IN THE LIGHTING FIXTURE SCHEDULE. 3) ALL LIGHTING FIXTURES AND BALLASTS SHALL MEET OR EXCEED THE
POWER COMPANY STANDARDS FOR ENERGY REBATES (WHETHER OR NOT IN
&) AL OUTDOOR LIGHTING FIXTURES SHALL BE "BRONZE” COLOR WHICH MATCH. EFPECT):
4) ELECTRICAL CONTRACTOR SHALL COORDINATE THE FIXTURE PENDANTS
) ALL FLUORESCENT BALLASTS SHALL BE RATED FOR COOL AMBIENTS (IE — LENGTHS WITH THE AS-INSTALLED® EQUIPMENT, PIPING AND DUCTWORK.
> +/— 40 — 50 DEGREES F).
CHLORINATION ROOM 5) ELECTRICAL CONTRACTOR SHALL FURNISH AND INSTALL THE SPECIFIED
UAL™ LIGHTING FIXTURES ARE
ELECTRIC HEATER SCHEDULE PROPOSED, THE EC SHALL SUBMIT AN "OR EQUAL" SUBMITTAL AS SPEC
UFACTURER IN THE CONTRACT SPECIFICATION'S APPLICABLE SECTIONS. IN ADDITION.
TAG DESCRIPTION AN PHOTO-METRIC POINT TO POINT CALCULATIONS WILL BE REQUIRED.
o MARLEY:Q—MARK MUH-75-48
gt N ab VorTa, 3 PIASE WTH W/ SPECIFIED otsscnics 6) ALL LIGHTING FIXTURES SHALL BE INSTALLED IN STRICT ACCORDANCE WITH
oA AL HEATING. ELEVENTS, TR TREATRENT GULDING THE MANUFACTURERS RECOVMENDATIONS. THIS IS ESPECIALLY IMPORTANT FOR
R TGOSt D, BALANGED FAN, o o I THE UL WET LISTED AND EXPLOSIONPROOF LIGHTING FIXTURES LOCATIONS.
BUILT—IN THERMAL OVERLOAD, IN—
7) ALL LIGHTING CATALOG NUMBERS SHALL BE VERIFIED BY THE LIGHTING SUP—
o, NI e e ERM S (s weE MY PLIER WHO SHALL PROVIDE FIXTURES WHICH MEET ALL OF THE SPECIFIED
EXTERNAL THERMOSTAT (LOCKING . REQUIREMENTS IN THE LIGHTING FIXTURE SCHEDULE.
COVER, CHEMICAL RESISTANT PAINT/ iy §
KNGS AND WALL MOUNTING BRAGKET. = . i 120/208 & i 4 8) ALL OUTDOOR LIGHTING FIXTURES SHALL BE "BRONZE" COLOR WHICH MATCH.
9) ALL FLUORESCENT BALLASTS SHALL BE RATED FOR COOL AMBIENTS (IE — 1) FOR SYMBOLS, ABBREVIATIONS &
FLECTRIC. HEATERS SCHEQULE-NOTES = wzm\mimquwrcmm.mmmﬂmV ALL MEZZENINE MOUNTED FLUORESCENT BALLASTS GENERAL NOTES, REFER TO DWG § E-1.
HALL BE RATED FOR THE COLD TO HOT TEMPERATURE RANGES
IRANSFORMER TYPES :
1) ELECTRIC HEATERS SHALL BE FURNISHED AND INSTALLED BY THE LISTED ON THE DRAWINGS. 2) FOR ELECTREAL STE PLAY, REFER
ELECTRICAL SUB~CONTRACTOR. 1 VENTLATED 115 DEGREE G RISE AND UL K4 RATED FOR
NON—-LINEAR HARMONIC LOADS. NOTE, TRANSFORME 3) FOR BUILDING POWER/LIGHTING PLANS
2) IF ANY ALTERNATE "OR EQUAL® HEATERS ARE PROPOSED, THE FC BE MASS STATE ENERGY COMPLIANT ALSO. ) 0 WG DETAILS, \zmwmn TO DWGS
SHALL FROVIDE A COMPARISON TO VERIFY "OR EQUAL" HEATERS # £-3 THRU E~7
MEET OR EXCEED THE DESIGN, CONSTRUCTION AND PERFORMANCE
OF THE SPECIFIED UNS. 4) FOR PWR, TELE, FIRE ALARM & ETC.
SYSTEMS RISER DIAGRAMS, REFER TO
3) ELECTRIC UNIT HEATER SHALL BE REMOTELY CONTROLLED BY AN DWGS # E-8 THRU E-10
ADJUSTABLE THERMOSTAT, (PROGRAMMABLE 24—HR/7-DAY TYPE).
5) FOR ELECTRICAL DETAILS, REFER TO
4) EC SHALL MOUNT AND WIRE THE HEATERS IN STRICT ‘CONFORMANCE DWGS # E—11 AND E-12,
WITH THE MANUFACTURER'S RECOMMENDATIONS.
6) FOR ELECTRICAL SCHEDULES REFER TO
DWGS # E—~13 AND E-14.
ok NONE ok PROJECT NO. 200025
SUDBURY WATER DISTRICT WeATHR TREAIMENT ELANTFOR
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SUDBURY WATER FACILITIES SUDBURY WATER FACILITIES SUDBURY_ WATER FACILITIES
CONDUIT AND WIRE SCHEDULE CONDUIT AND WIRE SCHEDULE CONDUIT AND WIRE SCHEDULE
CoNDUIT WIRE FROM 10 COMMENTS CONDUIT WIRE FROM o COMMENTS CONDUIT WIRE FROM 0 COMMENTS
NO SIZE No SIZE NO_SIZE N0 SIZE NO SIZE NO SIZE
c-1 40" SEE TELE/PWR UTILITY  ELEC SERVICE HY ELEC c-36 1.0" 6 14 FILTER 4 2 FILTER § 2 LEVEL €73 1.0 2@2/C HIGH LIFT PUMPS HLPS SIGNALS ~ SPEED
NOTE # 7 SERVICES POLE TRANSFORMER SERVICE LEVEL PROBES PNL  TERMINAL PANEL  ALARMS 16SH  SPEED CONTROLLER  WIRING TERM PNL SIGNALS
C-2  4.0" 4 6OOMCM ELEC SERVICE MOTOR_CONTROL PUR(2/PH) c-37 0.75" 1@ 4 PR TELEPHONE TELE SERVICE TELE C-74 1.0" 12 14 HLPS I&C CONTROL HLPS CTL/ALMS  CTLS &
1 1/0  TRANSFORMER CENTER # 2A GRD 24 UTP INSTRUMENT PANEL EXT PANEL "EICP2" WIRING TERM PNL  ALARMS
C-3  4.0" 4 GOOMCM HLPS ENG/GEN MOTOR CONTROL PUR(1/PH) c-38 0.75" 1@ 4 PR 14C DATA TELE SERVICE  TELE C-75  2.0" 3@12/C MOTOR CONTROL HLPS CTL/ALMS  CTLS &
11/ CKT BREAKER CENTER # 1 24 UTP MODEM PANEL EXT 14 CENTER "MCC-1" WIRING TERM PNL  ALARMS
C-4 4.0" 4 BOOMCM HLPS ENG/GEN MOTOR_CONTROL PUR(1/PH) c-39 1.0" 12 14 HIGH LIFT HIGH LIFT PP CTLS C-76 1.0" 202/C  EHLP#1 SPEED HLPS SIGNALS  SPEED
1 1/0  OKT BREAKER CENTER # 2A 1 14 PUMP CONTROLS VFD CABINET ~ GRD 16SH  SELECTOR SWTICH  WIRING TERM PNL SIGNALS
" CONDUIT & WIRE SCHEDULE NOTES =
C-5 1.0" 12 12 PONER COWPANY  MOTOR CONTROL PUR CO c-40 1.0 SEE TIGHT TANK TIGHT TANK LEVEL 77 1.0" & 14 EHLP41 VARIABLE  HLPS CIL/ALMS  CTLS &
METER & SOCKET ~  CENTER # 2A METERING NOTE # 8  LEVEL SENSOR LEVEL TRANSMITTER SIGNAL FREQUENCY DRIVE ~ WIRING TERM PNL ALARMS 1) ELECTRICAL CONTRACTOR (EC) SHALL COORDINATE ALL EQUIPMENT
POWER SUPPLY AND WIR
c-6 1.0" 1 4/0  FOUNDATION MOTOR CONTROL ELEC C-41 1.0 1@2/C  TIGHT TANK 1&C CONTROL ~ LEVEL c-78 1.0" 20 2/c EHLP#2 SPEED HLPS SIGNALS  SPEED WIRTNG OR EQUIPMENT RELEASE, Mot TS PRIOR TO ANY:RouaH
RE-BARS CENTER # 2A SERV GRD T6SH  LEVEL TRANSMITTER  PANEL "ICPT"  SIGNAL 16SH  SELECTOR SWITCH  WIRING TERM PNL  SIGNALS
L 2) EC SHALL COORDINATE THE NEW POWER -
7 1.0 1 4/0 WATER MOTOR CONTROL ELEC c-42 1.0 SEE KOH BULK TANK KOH TANK LEVEL ~ LEVEL c-79  1.0" & 14 EHLP42 VARIABLE HLPS CTL/ALMS  CTLS & ) RS BRICR 10 ANY CONSTRUGT 0N o " METERING REQUIRE
SERVICE PIPE CENTER # 2A SERV BOND NOTE # 8  LEVEL SENSOR TRANSMITTER  SIGNAL FREQUENCY DRIVE  WIRING TERM PNL  ALARMS
8 1.0" 1 4/0 BUILDING MOTOR_CONTROL ELEC C-43 1.0 1@ 2/C  KOH TANK LEVEL HLPS SIGNALS  LEVEL C-80 0.75" 2 14  KOH SUWP HIGH HLPS CTL/ALMS  ALARM AT M s FLoRE
= : v 4 . INSTALLED BY EC.
STEEL CENTER # 2A SERV BOND 165H TRANSMI TTER WIRING TERM PNL  SIGNAL T4 FLOAT SWITCH WIRING TERM PNL  GRD Ee
4) MULT|-CONDUCTOR SUBMERSIBLE CABLE FURNISH|
C-9 3.0 3 300MCM 1SO0HP PUMP VFD  MOTOR CONTROL PR C44 0.75" 2 14  KOH BULK TANK HLPS CTL/ALM  LEVEL C-81  3.0"  12@2/C HLPS SIGNALS 14C_CONTROL LEVEL/FLOW T ity IFEERIS et
i 73 MR CONTROLLER CENTER f 2A GRD 1 14 ALARM HORN/LIGHT ~ WIRING TERM PNL ALARM 165H  WIRING TERM PNL PANEL "ICP1"  SIGNALS
. 5) MULTI-PAIR TELEPHONE SERVICE CABLE WHICH IS FUj
3 250MCM  150HP PUMP 150HP PUMP VFD  PHR c~45 1.5" 4 8 14C CONTROL PANELBOARD  PWR C-82 3.0" 4012/C HLPS CIL/ALMS 14C_CONTROL CTLS, STATUS s THE TELEPHONE UTILITY CoMpay, | oHeD AN
173 MOTOR MTR CONTROLLER GRD 2 12 PANEL TICR1” "WTPLP” PHR 147 WIRING TERM PNL PANEL "ICP1” & ALARMS
1 GRD 6) EMPTY FUTURE TELEPHONE CONDUIT
o114 12 FILTER DRAIN MOTOR CONTROL ~ PUR R 835 1.0"  SEE PIPE FLOW PIPE FLOW FLOW ) WITHIBTLON: EULL, STRING 8 €0
12 SUMP PUMP CENTER f 2A GRD C-46 3.0" 3©12/C MOTOR CONTROL 14C CONTROL | CTLS & NOTE 4 8 SENSOR TRANSMITTER  SIGNAL 7) POWER COMPANY SHALL FURNISH AND INSTALL THE HV PRIMARY CABLE
14 cTis 14 CENTER # 2A PANEL "1CP1"  ALARMS Bdi R TEE IR N 65 ConiRGG: U TO THE NEW ELECTRIC SERVICE TRANSFORMER. EC SHALL FURNISH AND
¥ INSTALL THE Py
c-12 3 12 BACKWASH MOTOR CONTROL ~ PWR c-47 3.0 5@ 12/C  MOTOR CONTROL 18C CONTROL  CTLS & 165H TRANSMITTER PANEL "ICP1"  SIGNAL & FRIMERY RACHITS WiTH KLU0 PR STRINGS.
112 RECLAIM PUMP CENTER 4 24 RN 14 CENTER £ 2R PANEL "1CP1"  ALARMS VOLTAGE. ~CONDUCTOR CABLE WHICH IS FURNISHED BY THE
8 14 ciLs c-85 2.0" 4 14  ENGINE/GENERATOR WATER DEPT  CTL/STATUS EC AS REQUIRI
c48 20" 692/c  MoTOR coNTROL 14C CONTROL,  SPEED 4 14 CONTROL PANEL VBT hirs  Siu AR B TE 10 CORTRANGH T MALEACTUGE,
13 1,00 3 12 SLUDGE MOTOR CONTROL PIR #28 PANEL "ICPT"  CTLS 9) EC_SHALL PR
112 TRANSFER PUMP CENTER § 28 GRD c-86 0.75" 2 14 SUMP FLOAT 14C_CONTROL ALARM ) TG onpOeTogs 0N FULL STRING FOR FUTURE TANK HEATER
6 14 cTLs c-49  1.5" 8 14 150HP VARIABLE 1&C CONTROL ~ CTLS & 114 SWITCH PANEL "ICP1"  GRD
4 14 FREQENCY DRIVE PANEL "ICP1”  ALARMS
c14 1.0 3 12 PRE_KOH MOTOR CONTROL  PWR C-87 4.0" 4 60OMCM MOTOR CONTROL MOTOR CONTROL ~ PWR(2/PH)
112 TRANSFER PUMP CENTER # 1 GRD C-50 1.5" 3@2/C  150HP VARIABLE |&C CONTROL  SPEED 11/ CENTER # 2A CENTER # 28 GRD
6 14 ciLs 16SH  FREQUENCY DRIVE PANEL "ICP1”  CTLS
c-88 0.76" 4 14 NAOCL DAY_TANK 18C_CONTROL Low
15 1.0" 3 12 POST KOH MOTOR_CONTROL PUR C-51  1.0" 2@2/C  CHEMICAL ANALYZER  |&C CONTROL  ANALYZER LEVEL SWITCH PANEL "ICPT"  LEVEL
112 TRANSFER PUMP CENTER # 1 GRD 165H CHART RECORDER  PANEL *ICP1'  SIGNALS
6 14 cTLs c-89 1.5" 30 12/C  NAOCL PPS CTL 14C CONTROL,  CTLS &
c-52  1.0"  SEE CHEMICAL ANALYZER ~ CHEM ANALYZER ANALYZER 14 PANEL “CFP # 4" PANEL "ICPT"  ALARMS
c-16 1.0" 3 12 KNNO4 MOTOR_CONTROL PWR NOTE 4 8 SENSOR TRANSMITTER ~ SIGNALS |
112 TRANSFER PUMP CENTER # 28 GRD . C-%0 1.5" 6@2/C  NAOCL PPS CTL 18C CONTROL  ANALOG
6 14 ciLs C-53  1.0" 1 @2/C  CHEMICAL ANALYZER  LOW VOLTAGE  ANALYZER 165H PANEL "CFP # 4" PANEL "ICP1"  SIGNALS
16SH TRANSMITTER WIREWAY SIGNAL |
17 1.0 3 12 NAOCL. MOTOR CONTROL PHR 5 c-91 1.0 SEE TANK LEVEL TANK LEVEL LEVEL ECEIVE |
1 12 TRANSFER PUWP CENTER # 1 GRD c-54 2.0" 60 2/C LOW VOLTAGE 14C CONTROL  ANALYZER NOTE # 8  PRESSURE SENSOR TRANSMITTER  SIGNAL o |
6 14 ciLs T65H WIREWAY PANEL "ICPT" SIGNALS E
2 14 ALARM c-92 075" 1.@2/C TANK LEVEL 18C CONTROL  LEVEL EB 1 9 2002
C-18 1.0" 1@2/C  NAGCL BULK TANK  HLPS SIGNALS LEVEL 165H TRANSMI TTER PANEL "ICP1"  SIGNAL AL I
1654 LEVEL TRANSMITTER WIRING TERM PNL  SIGNAL 55 1.0 2 12 LINE VOLTAGE PANELBOARD ~ PWR
12 WIREWAY "WTPLP” GRD c-83 1.0" 12 14 MOTOR OPERATED 14C CONTROL  CTLS &
c-19 1.0 B 12 Ha BLDG MOTOR CONTROL  PWR " PIPE VALVE PANEL "ICP1”  POSITION
112 EXHAUST FAN CENTER # 2B GRD cs6 1.0 2 12 VOTOR OPERATED ~ M.0. VALVE PR
8 14 CcTLs 8 14 VALVE LOCAL CTLS  CTLS c-94 7 14 PIPE FLOW 14C_CONTROL FLOW
1 12 GRD SWITCH PANEL "1CP1"  ALARM
c20 1.5" 3 3 TRANSFORMER MOTOR CONTROL ~ PWR )
16 12" CENTER f# 2B GRD c-57 1.0" 12 14 M.0. VALVE 18 CONTROL, ~ CTLS c-95  1.0" SEE BACKWASH TANK MOTOR CONTROL ~ PWR, CTLS
LOCAL CTLS PANEL “ICP1" GRD NOTE # 9 FUTURE HEATER CENTER # MCC-2B & GRD
c21 1.0" 1 4 TRANSFORMER BUILDING TRANSF R
L STEEL GRD c-58 0.75" 4 14 NAF TANK LEVEL 1&C CONTROL ~ LEVEL c-96 0.7 5 14 PIPE FLOW 18 CONTROL FLOW
SWITCH PANEL PANEL "ICP1"  GRD THERMAL SWITCH PANEL "1CP1" ALARM
C-22 2.6" 3 3/0  TRANSFORMER PANELBOARD PUR .
2 30 "T-2" “TRLP" NEUTRAL C59 1.5" 28 12/C  NAF CHEM FEED 18 CONTROL ~ CTLS c-97 0.75" 6 14 TRANSFER PUMPS  MOTOR CONTROL ~ CTL
T GRD 14 PUWPS CTL PANEL  PANEL "ICP1" GRD [ "HO™ CTL STATIONS ~ CENTER [MCC-1) GRD
c23 1.5 3 2 PANELBOARD PANELBOARD PHR C-80 1.5" 4 -2/C  NAF CHEM FEED 18C CONTROL  SPEED c-98 1.0 1@ 4 PR RADI0/TELE TELE SERVICE  TELE
1300 "TRLP” "TPLPA" NEUTRAL 165H PUPS CTL PANEL PANEL "ICP1” SIGNALS 24 UTP ALARM PANEL PANEL EXT
8 GRD
g C-81  0.75" 4 14  PRE KOH DAY TANK 18C CONTROL | LEVEL c-99 1.0 SEE TIGHT TANK TIGHT TANK LEAK
C-24 0.75" 204 PR FADIGITAL TELE SERVICE  TELE 1 14 LEVEL SWS PANEL PANEL "1CP1”  ALARM NOTE # 8  LEAK SENSOR LEAK PANEL ALARM
24 UTP COMMUNICATOR PANEL SERV
C-62 1.5" 3@ 12/C PRE KOM CHEM FEED  1&C CONTROL ~ CTLS c-100 0.75" 4 14 TIGHT TANK 12 CONTROL LEAK |
25 1.5" 4 3/0 MCC BUS MOTOR CONTROL ~ PWR 14 PUMPS CTL PANEL PANEL "ICP1” GRD LEAK PANEL PANEL "ICP1”™  ALARM
1 & HARMONIC FILTER CENTER # 28 GRD
C-83 1.5" 6@ 2/C PRE KOH CHEM FEED  1&C CONTROL, SPEED C-101 0.75" 4 14 NAOCL DAY TANK 14C CONTROL  LEVEL
c26 1.5" 3 8 FILTERS AIR MOTOR CONTROL ~ PWR 165H PUMPS CTL PANEL PANEL "ICP1"  SIGNALS LEVEL SW PANEL PANEL "ICP1"  ALARM
i1 BLOWER CENTER # 28 GRD
6 14 cTLs C-64 2.0" 2@ 12/C  RADIO/TELEPHONE 18 CONTROL ~ ALARMS c-102 1.0" 3 12 CHEMIGAL FEED CHEM FEED PPS  PWR
14 ALARM PANEL PANEL " 1GP1" 1 12 PUMP MOTOR CONTROL PANEL  GRD.
c27 1.0" 6 14 FILTER # 1 FILTER # 1 cILs = & 14 cTis
6 14 M.0 VALVE TERMINAL PANEL  POSITION C-65 0.75" 4 14 KMNO4 DAY TANK 14C CONTROL ~ CTLS
114 LEVEL SW PANEL PANEL "ICP1" GRD c-103  4.0" SEE TELE/PWR UTILITY  TELE SERVICE  TELE
c-28 3.0" 8©12/C  FILTER # 1 18C_CONTROL cTLS NOTE # 5  SERVICES POLE PANEL. SERV
14 TERMINAL PANEL ~ PANEL "1CP1” GRD c-66 0.75" 4 14 KNMNO4 DAY 14C CONTROL ~ CTLS
114 TANK MIXER PANEL *1CP1”  GRD c-104 1.0" 1 6 DRI VEN TELE SERVICE  TELE
c-29 0.75"  SEE FILTER # 1 FILTER § 1 LEVEL . GROUND ROD PANEL SERV
NOTE # & LEVEL PROBES LEVEL PROBES PANEL  ALARMS C-67 1.5" 2©12/C  KMNO4 CHEM FEED 14C_CONTROL, ~ CTLS
14 PUMPS CTL PANEL PANEL "1CP1"  GRD c105  0.75" 2 14 ALARM 18C CONTROL  ALARM
c-30 1.0" 6 14 FILTER § 1 FILTER # 1 LEVEL o4 HORN/L I GHT PANEL "ICP1"  GRD
LEVEL PROBES PNL  TERMINAL PNL ALARMS ces 1.5" 42/ KIRI04 CHEM FEED |4C CONTROL ~ SPEED c
CTL PANEL  PANEL "ICP1”" SIGNALS c-106 15" 2 4 HVAC OUTDOOR PANELBOARD  PWR
c-31 1.0 SEE FILTERS DIFF FILTERS DIFF  PRESSURE 2797 " 18 "RAC-1" UNIT "WTPLP" GRD L SUEOLS, JSBREWATONS &
NOTE # B PRESSURE SENSOR PRES TRANSMITTER  SIGNAL C-89  0.75" 4 14  POST KOH DAY TANK  [&C CONTROL ~ LEVEL ERAL . REFER TO DWG # E-1.
114 LEVEL SW'S PANEL  PANEL "ICP1" ALARM 107 1.0 4 10 POWER FACTOR MOTOR CONTROL  PWR %) FOR ELECTRIGAL 'SITE PLAN, REFER
c-32 1.0" 102/C FILTER f 1 1&C_CONTROL PRESSURE - 110 CAPACITOR CENTER "28" GRD 5 oWt f £o2 o
16SH PRES TRANSWITTER  PANEL "ICPT"  SIGNAL G SUE LEVEL SR LEVEL  LEVEL
[GNAL
c-33 1.0" & 14 FILTER § 2 FILTER # 2 CILS . 3 FOR BULDING POWER/UGHTNG PLANS
6 14 M.0. VALVE TERMINAL PANEL ~ POSITION 71 0.75" 10@2/C SUMP LEVEL 14C CONTROL ~ LEVEL #E-3 THRU E~7
165H TRANSMITTER PANEL "ICP1" SIGNAL
c-34 3.0" B8 12/C FILTER § 2 1&C CONTROL ~ CTLS
14 / TERMINAL PANEL PANEL "ICP1”  GRD c-72  1.0" 3 12 CHEM_FEED CHEMICAL FEED PWR 4) FOR vzm. mq_m_‘mm. ow__mm_&mzzzmﬂmﬂme
112 PUMP CTL PANEL  PUNP MOTOR  GRD DWGS § E-8 THRU E~10
C-35 0.75"  SEE FILTER # 2 FILTER # 2 LEVEL 4 14 TEWP SW
NOTE # 8  LEVEL PROBES  LEVEL PROBES PNL  ALARMS 5) FOR ELECTRICAL DETALS, REFER TO
DWGS # E~11 AND E-12.
6) FOR ELECTRICAL SCHEDULES REFER TO
DWGS # E-13 AND E-14.
SOALE
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Attachment C



ATTACHMENT C

CHANGE ORDERS

Policy:

This section supplements Section 17: “Change Orders, Price Modifications, and Other
Amendments,” in the Contract (Attachment A).

All executed change orders submitted to the District for review and processing must be prepared
in accordance with the attached change order format (Appendix A below) with the appropriate
number of copies, calculation sheet(s) (Appendix B below) and all other supporting documentation
necessary for evaluation. Failure to comply with these instructions will result in delays in
processing the change order.

In order to avoid possible delays with approval of change orders, at the beginning of the project
and as circumstances warrant, the Respondent shall submit a list of construction equipment,
identifying major pieces of equipment to be utilized on the project. The list shall include the
Respondent's designation, if any, the manufacturer, model, year of manufacture, serial number,
size and horsepower of equipment. The Respondent shall also provide for approval a proposed
bluebook equipment rental rate development that separately lists for each piece of equipment the
monthly rental rate, area adjustment factor, depreciation factor, estimated operating cost per hour
and total hourly rate. In the event the Respondent fails or is unable to provide appropriate rate
information the District may develop equipment rental rates for use on change orders.

Payment of Change Orders:

Payment of all change orders shall be in accordance with the relevant provisions of Massachusetts
General Laws, Chapter 30, Section 39G for_non-building construction and Section 39K for
building construction as amended from time to time.

Payment of change orders shall be made in accordance with one of the following three methods:

A. Existing unit prices as set forth in the contract; or
B. Agreed upon lump sum or unit prices; or
C. Time and materials
A. Payment for work for which there is a unit price in the contract:

Where the contract contains a unit price for work and the District orders a change for work
of the same kind as other work contained in the contract and is performed under similar
physical conditions, the Respondent shall accept full and final payment at the contract unit



price(s) for the acceptable quantities. Under certain circumstances, the unit prices may be
subject to revaluation and adjustment.

B. Payment for work or materials for which no price is contained in the contract:

If the District directs, the Respondent shall submit promptly in writing to the District an
offer to do the required work on a lump sum or unit price basis, as specified by the District.
The stated price, either lump sum or unit price, shall be divided so as to show that it is the

sum of:

1. The estimated cost of Labor, plus

2. Direct Labor Cost, plus

3. Material and Freight Costs, plus

4. Equipment Costs, plus

5. An amount not to exceed 15% of the sum of items 1 through 4 for overhead and

profit, plus (if applicable),

In the case of work done by a sub-contractor an amount not to exceed 5%,

for the Respondent of the sum of the cost (not including sub-contractor's overhead

and profit) of items 1 through 4 for his overhead and profit (less, if applicable),

7. Credits for work deleted from the contract, including actual costs of the deleted
work plus the percentage of overhead, profit, bonds and insurance attributable to
such credit amount.

N

C. Payment for work on a time and materials basis:

Unless an agreed lump sum and/or unit price is obtained as noted above and is so stated in
the change price, the Respondent shall accept as full payment for which no agreement is
contained in contract, an amount equal to:

The estimated cost of Labor, plus

The Direct Labor Costs, plus

Equipment Costs, plus

Material and Freight Costs, plus

An amount not to exceed 15% of the sum of items 1 through 4 for overhead and
profit, plus, if applicable,

In the case of work done by a sub-contractor an amount not to exceed 5%, for the
general Respondent of the sum of the cost (not including sub-contractor's overhead
and profit) of items 1 through 4 for his overhead and profit (less, if applicable),

7. Credit for work deleted from the Contract, including actual costs of the deleted
work plus the percentage of overhead, profit, bonds and insurance attributable to
such credit amount.

MRS

*

Explanation of items 1 through 7 as outlined in "B" and "C" above:

1. Labor - Only those workers employed on the project who are doing the extra work,
including the foreman in charge, are allowable. General foremen, superintendents, or other
supervisory personnel are considered to be included in the overhead markup as provided



in items 5 and/or 6. Hourly labor rates in excess of those as listed in the contract wage
rates require documentation. As a minimum, an explanation and the appropriate copy of
the certified payroll are required.

Direct Labor Costs - These costs are limited to those which are required in the contract
document. Coverage in excess of the contract provisions, secured by the Respondent/sub-
contractor(s) at his option, are ineligible. The following list of typical direct labor charges
is provided for your assistance and is in no way intended to be complete or all
encompassing:

Workman's Compensation
Federal/State: Social Security Tax and Unemployment Tax;

Health, Welfare and Pension Benefits; (this cost is included in the wage rates appearing in
the Massachusetts Wage Rates.

Liability insurance: Bodily injury; excess umbrella; property damage;
public liability

Blasters insurance: If applied to any required direct labor costs

Builders risk insurance: If applied to any required direct labor costs

Experience modification If applied to any required direct labor costs

insurance:

Surcharges: If applied to any required direct labor costs

Following award and prior to execution of a construction contract, the Respondent and filed sub-
bidders (where applicable) shall submit for review by the District, documentation to establish the
markup percentage(s).

The documented direct labor markup for this contract may be adjusted on an annual basis as
measured from the date the contract is executed. The contract agreement will provide for the
establishment of the Direct Labor Cost percentage.

3.

Material and Freight - Only those materials required as a result of the change order and
reasonable freight charges for delivery of same are allowable.

Equipment - Only the equipment required as a result of the change order is allowable.
Equipment rental rates shall be governed by the current EquipmentWatch, division of



Intertec Publishing [Formerly Nielson/Dataquest] Rental Rate Bluebook for Construction
Equipment (the "Bluebook"). In determining the rental rate, the following shall apply:

a. For equipment already on the project - the monthly prorated rental rate by
the hourly use shall be applicable;

b. For equipment not on the project the daily rate, the weekly rate, or
monthly rate will prevail, whichever will prove to be most cost effective. Small
tools and manual equipment are examples of costs not allowable under this item.
These costs are considered to be included in the overhead markup as provided in
items 5 and/or 6.

(1 Month (Normal Use) = 176 hours)

5.& 6. Overhead and Profit - All other costs not previously mentioned are considered to be
included in this item, be it for the general Respondent or sub-contractor(s).

7. Credits - Work deleted, material and equipment removed from the contract, stored and/or
returned shall be credited to the cost of the change order, less documented costs.

This change order will be prepared in such manner as to clearly separate Eligible and
Ineligible Costs (as applicable to state-funded projects).

The Respondent shall furnish itemized statements of the cost of the work ordered and shall give
the District access to all accounts, bills and vouchers relating thereto; and unless the Respondent
shall furnish such itemized statements, and access to all accounts, bills and vouchers, he shall not
be entitled to payment for any items of extra work for which such information is sought by the
District.



APPENDIX A

Change Order Sheet ___of __
(Enter Project Name)
(Enter Location)
Date
Project No.
Contract No.
Change Order No.
Contract Amount (As Bid) $
Amount of Previous Change Orders $
Net Change in Contract Price (this Change Order) $

Total Adjusted Contract Price (including this Change Order$

This Change Order extends the time to complete the work by calendar days.

The extended completion date is

This Change Order checked by:

Resident Representative Date
This Change Order is requested by:
This Change Order is recommended by:
Consultant to District (if applicable) PE. # Date

The undersigned agree to the terms of the Change Order.

Respondent Date

District Date

Certification of Appropriation under M.G.L. c.44, s.31C: Adequate funding in an amount
sufficient to cover the total cost of this change order is available.

By:

Certification Officer (Auditor, Accountant, Treasurer) Date

Do not write below this space: this space reserved for District




CHANGE ORDER (continued) Sheet __of __

(Enter Project Name)
(Enter Location)

Date

Project No.

Contract No.

Change Order No.

Owner's Name:

Owner's Address:

Respondent's Name:

Respondent's Address:

Item 1:

Description of Change:

Reason for Change:

Backup Information:

Cost: $

Item 2

Description of Change:

Reason for Change:

Backup Information:

Cost: $




Appendix B
Example Calculation Sheet

Labor
Foreman 10 hours @ $10.00/hour $100.00
District 10 hours @ 8.80/hour 85.00
Operator 10 hours @ 9.50/hour 95.00
Laborers 24 hours @ 7.00/hour 168.00
$448.00
Direct Labor Cost (use the agreed upon Direct Labor Cost)
*(30)% of $448.
*(used for example purposes only) $ 134.00
Materials & Freight
150 1.f. of 12” pipe @ $2.00/1.1. $ 300.00
15 v.f. precast SMH 1,700.00
Freight (slip#___ enclosed) _25.00
2,025.00
Equipment L i Eﬂ M L 7 é
1 Backhoe 10 hours @  $ 80.00/hour $ 800.00
1 Truck-crane 10 hours @  100.00/hour 1000.00
$1800.00
TOTAL (items 1 through 4): $4,407.00
(20%) markup for Overhead, Profit
(20%) of $4,407 $ 881.00

(7%2 %) markup on subRespondent's cost for general Respondent (if subRespondent is
involved)

(7' %) of $4,407 $ 331.00
Credits (deductibles) -$323.00
TOTAL COST: $5,296.00

Reminder: Provide support documentation as necessary i.e. vouchers, correspondence,
calculation, photographs, reports.

END OF SECTION
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To: Sudbury Water District Ref: | Raymond Road WTP
Sudbury, MA
Attn: Vincent Roy
cc: Andrew Reid, PE Subject: Filter Evaluation
Written by: | Andrew Taylor Memo Date: 12/23/2025

SUMMARY

On Tuesday, December 16", Water Service Professionals of PA (WSP-US), Inc completed the
evaluation of two (2) 10’ x 30’ multi-cell horizontal pressure filters at the Town of Sudbury’s Raymond
Road Water Treatment Plant. Prior to our arrival, the three (3)14” x 18” manway covers on each filter

cell had been opened and the units were in the process of draining.

In addition to the three filter cells, WSP-US technicians also opened the single 14” x 18” manway
cover on Filter #1 to access the filter underdrain plenum.
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GENERAL OBSERVATIONS

Once the units were fully drained, WSP-US technician entered Cell A of Filter 1. The inlet distributor
and filter media surface were evaluated. Filter freeboard was measured, and a local excavation was
performed to collect anthracite and Greensand Plus samples. Media samples were submitted to an
independent laboratory for sieve analysis.

Inlet Distributor — The inlet distributor in Cell A of
Filter 1 is nearly fouled with tuberculation. Fabrication
drawings from the original manufacture indicate that
the inlet distributors were originally comprised of eight
(8) 3” diameter, Sch 40 steel pipes with an internal
diameter of 3.068” each. Tuberculation has reduced the
inlet orifices to less than 1 42” in many locations.

Filter Media Surface — It was immediately apparent
upon entering Cell A that the filter media was heavily
fouled. Even manual excavation of the media was

difficult. Figure 1: 1 of 8, 3" inlet distributors in Filter 1, Cell A

Large mudballs, some exceeding 12” in length, were abundant in both the anthracite and Greensand
Plus layers. Additionally, the coating on the media made it nearly impossible to differentiate the two
media types.

"Mudballs" from Filter 1, Cell A. Extremely large and comprised primarily of filter media bound together with manganese
and iron "sludge".

Figure 2/3:

Water Service Professionals of PA < 10 Peftit’s Bridge Road ° Jamison, PA 18929 - ph: 610-202-7378 - e-mail: sales@wsp-us.com
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Media Test Results — Samples of the Greensand Plus and Anthracite were collected from Cell A of
Filter #1 and were submitted for laboratory analysis. Both samples were tested for effective size and
uniformity coefficient. As illustrated in the following table, both the samples were drastically out of the
approved specification range. The anthracite was heavily coated and tested larger than specified with
an Effective Size of 1.01 mm. The Greensand Plus is badly “fried” and has broken down to small
particles averaging around 0.07 mm.

Description GreenSand Plus Anthracite

Design E.S.-0.30 - 0.35mm | E.S.-0.60 — 0.80mm
ucC<1s5 uc<15

Filter 1 / Cell A E.S.=0.07 E.S.=1.01
UC=174 UuC=143

Due to the condition of Cell A, the remaining five (5) filter cells were not entered. Each cell was
visually inspected from the manway and similar conditions were noted. Filter freeboard was collected
from all six (6) filter cells. Project drawing 31879-A04 indicates that the design freeboard is
approximately 26 '5”. The freeboard measured were as follows:

Filter Cell Freeboard

Design 26.5°
Filter 1

Cell A 247

Cell B 247

Cell C 24”
Filter 2

Cell A 24”

Cell B 24.5”

Cell C 25”

Air Scour — After completing the inspections, the underdrain manway of Filter 1 was reinstalled, and
the entire vessel was refilled from below with finished water. Once the water level completely
submerged the filter media, a test of the air scour system was performed in each cell. The blower was
initiated from the control panel and sequentially, each filter cell’s air supply valve was opened.

During the air scour of Cells A and B, the blower air relief valve cycled open continuously and very
little air was entering the filter cell. Cell C functioned slightly better, with only intermittent cycling of
the air relief valve, but the air scour pattern was still poor. Blower discharge pressure for pressure filters
is typically in the 1-3 psi range with the blower being designed with a discharge pressure of 6 psi.
Visual inspection confirmed that the existing blower air relief valve is set for 7.5 psi.

Water Service Professionals of PA < 10 Peftit’s Bridge Road ° Jamison, PA 18929 - ph: 610-202-7378 - e-mail: sales@wsp-us.com
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Either the individual air scour laterals are fouled, or the condition of the filter media has deteriorated to
a point that the pressure produced by the blower can no longer overcome the compacted media.
Because these air scour laterals are located below a gravel retaining screen, the latter condition is the

more likely scenario.

Water Service Professionals of PA < 10 Peftit’s Bridge Road ° Jamison, PA 18929 - ph: 610-202-7378 - e-mail: sales@wsp-us.com
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Underdrain Plenum — While Filter 1 was drained, the 14’ x 18 underdrain manway was opened.
Entry into the plenum was not attempted, but the condition of the plenum was observed from the
manway opening. Significant tuberculation is present in the underdrain plenum. The tuberculation is
typical for filters of this age and design. The technicians were not able to identify any missing or
damaged underdrain nozzles, no obvious structural damage was apparent, and no filter media could be
seen within the plenum.

Figure 4/5: Underdrain plenum looking to the left and right from the manway opening of Filter 1

Water Service Professionals of PA < 10 Peftit’s Bridge Road ° Jamison, PA 18929 - ph: 610-202-7378 - e-mail: sales@wsp-us.com
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RECOMMENDATIONS

1.

(oY)

b

9]

The existing filter media is heavily fouled, and it is highly unlikely that the media beds could be
rejuvenated through any mechanical or chemical processes. The age and condition of the filter
media warrant a complete replacement. While the filter media is removed, the existing gravel
retaining screen and air scour system should each be removed, cleaned, and inspected.

Additionally, new support gravel should be furnished and installed. Replacement of the filter media
and support gravel would also allow for a complete evaluation and cleaning of the existing
underdrain nozzles.

The inlet distributors are heavily fouled and must be cleaned or replaced. Cleaning the distributors
can prove difficult and, depending on the nature and extent of the tuberculation, can result in a
damaged or structurally comprised influent distributor. Replacement in-kind with new sch. 40 steel
pipe is recommended.

Each filter cell has three (3) sample taps. A majority of these sample taps are fouled. Taps should
be cleaned and/or replaced during the filter media replacement project.

Prior to reinstalling the filter media or filter air scour system components, flush the entire system
with air from the blower to assure no blockages are in the air scour line.

Operators report issues with the existing level control devices in each filter (2 per filter / 4 total).
WSP recommends that the plant evaluate these instruments and repair/replace as necessary.

Water Service Professionals of PA < 10 Peftit’s Bridge Road ° Jamison, PA 18929 - ph: 610-202-7378 - e-mail: sales@wsp-us.com
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ECS MIDWEST, LLC

“One Firm. One Mission.”

Geotechnical *« Construction Materials * Environmental * Facilities

10 PETTITS BRIDGE ROAD

JAMISON, PA 18929

MATERIAL ANALYSIS
PROJECT:  RAYMOND ROAD WATER TREATMENT PLANT — SUDBURY, MA PROJECTNO.: 3891
CLIENT:  WATER SERVICE PROFESSIONALS OF PA, INC. DATE: 1/2/26

On December 29, 2025, two filter media samples were delivered to our laboratory for sieve analyses. All testing

was performed in accordance with AWWA Specification B100-16. Following are the test results:

ANTHRACITE (1C)
Sieve Size (ASTM C136) Particle Size (mm) % Passing
#6 3.366 100.0
#8 2.482 99.8
#10 2.041 96.4
#12 1.730 84.9
#14 1.422 57.6
#16 1.199 32.1
#18 1.014 10.0
#20 0.878 3.1
Test Result
Effective Size (mm) 1.01
Uniformity Coefficient 1.43
GREENSAND PLUS (1C)
Sieve Size (ASTM C136) Particle Size (mm) % Passing
#18 1.014 100.0
#20 0.878 99.9
#25 0.690 96.6
#30 0.587 89.3
#35 0.489 68.2
#40 0.401 33.2
#45 0.344 20.7
#50 0.289 18.1
#60 0.245 16.9
#70 0.212 15.7
#80 0.180 14.7
#100 0.150 13.8
#200 0.075 10.7
#270 0.053 9.0
Test Result
Effective Size (mm) 0.07
Uniformity Coefficient 7.20

If you have any questions, please do not hesitate to contact our office.

TECHNICIAN: DONALD HOLLENBAUGH

Attachments (2 pages)

1125 Valley Belt Road, Brooklyn Heights, OH 44131 = T: 216-741-7007 « T.216-741-7011 « www.ecslimited.com
ECS Florida, LLC + ECS Mid-Atlantic, LLC + ECS Midwest, LLC » EC&"

mittal P
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1 2398 4. £Cs Southwest, LLP



REPORT NO.

GRAIN SIZE DISTRIBUTION TEST REPORT
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PROJECT NUMBER _67:3891

PROJECT NAME _WATER SERVICE PROFESSIONALS 2025 - VARIOU

LOCATION Raymond Road WTP

DATE _1/2/26

~

D

ECS Midwest, LLC

1125 Valley Belt Road
Brooklyn Heights, Ohio 44131
Telephone: 216-741-7007
Fax: 216-741-7011

MATERIAL DESCRIPTION
Anthracite (1C)

CURVE #

Transmittal-Rage-3/4
Frat o344




REPORT NO.

GRAIN SIZE DISTRIBUTION TEST REPORT
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D

ECS Midwest, LLC
1125 Valley Belt Road

Brooklyn Heights, Ohio 44131
Telephone: 216-741-7007

Fax: 216-741-7011

MATERIAL DESCRIPTION
Greensand Plus (1C)
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High or Low Level Switch Package

SPECIFICATIONS DIMENSIOI\IS

2 Conduit connection: 1/2” NPT
CSA certificate: R 79326-3

- CE compliance: EN 50082-2 immunity
3 EN 55011 emission
: EN 61010-1 safety

ISensor Technology TE c H Tl P

710 Tuning fork:  Pages 46-47
.J10 Ultrasonic: Pages 48-49
LP15 Capacitance:  Pages 50-51

The fail-safe relay controller fea-
fures a 10 amp relay with an
adjustable time delay, LED indica-
ILHlO Buoyancy: Pages 62-63 tors and invert switch for simple
NO or NC operation. The rugged
NEMA 4X enclosure is made of fire
retardant polypropylene with a
300° rotational base.

sayoalmg |a)\a1

[
|
I Relay Controller / et
T Supply voltage: ~ 120VAC (240 VAC), T e :
i . ~ 50-60 Hz. 3 b & e
fi Consumption: .25 amps 2=
{ Relay type: (1).SPDT . o
j Relay rating: 250 VAC, 10A, 1/2 hp
& Relay mode: * Selectable NO or NC ' - BT LI Poeer
] Timeydelayé 060 seconds | ] B2 | 21 sAmn
Temperature range: F:-40°to 158° 3.9"99mm) | *2.8"(71mm)
[ C: -40° to 70° *8.2"(210mm)
Enciosure rating: NEMA 4X (IP65)
Enclosure material:  Polypropylene, U.L. 94YO ’l St:";:lerGuord g‘nd bUO&;GnSYT;W”Ch pafkar?esl are
2 G = ; slightly longer. Please refer fo the sensor technology
Enclosure rotation:  300° Swivel base pages for additional dimensional data.

ORDERING INFORMATION

—3$Z - Tuning Fork [add $185)
U - Ultrasonic {add $165)

S - Capacitance (add $145)
H - Buoyancy

v«

L PFA {add $100)
‘Mounting Thread (5} ————1 Add §
0 - 3/4" NPT
4 -3/4" G (add $5) Total $

LEVEL SUPERSTORE: wwwwv.

Sensor Material () e Add §_

s o T S
AlZl13 -7 12'__0_' $ 235
Sensor Technology (1) (2) (3) Add $___

(1) Sensor Technology: Select the best sensor technology based upon
the application.

(2) CE Approval: To order the CE configuration, place CE at the end of
the part number (example: AZ13-1120-CE) and add $30.

(3) Supply Voltage: To have the supply voltage factory configured to 240
VAC, place an E at the end of the part number {example: AZ13-1120-E).

(4) Available Sensor Materials: Tuning fork: PP only
Ultrasonic: PP or PFA
Capacitance: PP only
Buoyancy: PP only

(5) Mounting Gasket: The G thread Switch Pro comes with a 3/4"
Viton mounting gasket.

~=[fQUID INTELLIGENCI




Switch Pro™ with
Compact Relay Controller

3/4" NPT
(3/4" G)

3.2"(81mm) 2 1"(54mm)
) 3.9"(99mm) - *2.8"(71mm) "
) *8.2"(210mm) -

CERE A F/H i N
G =
70500 Humbolt Street
Los Alamitos, CA 90720
Tel 562-598-3015,
Fax 562-431-8507
www.flowline.com

This document is provided for refer-
ence and is believed to be accurate at
the time of publication. However,
Flowline reserves the right to change

product specifications at any time
wout notice,  Additional information

WU HOULe. AaauOricr auoe

may be obtained on the Internet at
hitp://www.flowline.com or by contact-
ing Flowline.

Including Models:
Z13-1120,AZ13-1124,
AU13-1120, AU13-1124,
AU13-2120, AU13-2124,
AS13-1120, AS13-1124,
AH13-1120 & AH13-1124




fUNING FORK
LEVEL SWITCH

* The switch solution for more chal-
lenging coating, scaling or slurry
type liquids

+ All plastic construction with PP/Ryton®
material for corrosive environments

« Application with non-hazardous, light
weight solids including grains and
pellets

» Sensor and cable rated |P68 for sub-
mersible operation in tanks or sumps

¢ Relay or FET switch output for inter-
face with PLC, SCADA or alarms

+ Selectable normally open or normally
closed output states

APPLICATION
The tuning fork level switch is an excellent
choice for more challenging application lig-
uids including those with light to medium
coating or scaling type characteristics. The
relay or FET output provides a reliable
=witch interface with remote devices such
a PLC, SCADA or alarm. The general
+pose sensor features a PP submersible
probe and cable, and is designed for instal-
lation through the wall or inside the tank.

General Purpose Yes Non-metallic tank Yes

Foam Yes PP sensor Yes
Bubbles Yes Long sensor Yes
Conductive Yes Relay Option
Non-conductive Yes FET Option
Clean Yes Intrinsically safe No
Dirty Yes PFA sensor No
Non-coating Yes Short sensor No
Light coating Yes Reed No
Medium coating Yes Heavy coating No

Metallic tank Yes

-I@'- I/ V7 |

10500 Humbolt Street
Los Alamitos, CA 90720
Tel 562-598-3015
Fax 562-431-8507
www.flowline.com

This document is provided for refer-
ence and is believed to be accurate at
the time of publication. However,
Flowline reserves the right to change

product specifications at any time

out notice. Additional information
may be obtained on the Internet at
http:/fwww.flowline.com or by contact-
ing Flowline.

0-3/4" NPT
2-3/4" G (add $5)

Tuning Fork Level Switch

LZ10 - 14 ; [3]
Mounting Thread (1) Add $____

The tuning fork switch
vibrates at a nominal
frequency of 400 Hz. As the switch

becomes immersed in a liquid or sturry,
a corresponding frequency shift occurs.
When the measured frequency shift
reaches the set point value, the switch
changes state indicating the presence of
a liquid or slurry medium.

SPECIFICATIONS
Accuracy: + 1 mm in water
Repeatability: + .5 mm in water

Frequency: 400 Hz. (nominal)
Supply voltage: 12-36 VDC
Consumption: Relay: 25 mA
FET: 8 mA (dry)
19 mA (wet)
Relay rating: 60 VDC/VAC @ 1A
FET rating: 36 VDC @ 100 mA
Switch output: Selectable NO or
NC states
Temp. rating: F: -40° to 194°
C: -40° to 90°

Pressure rating: 150 psi (10 bar) @
25 °C,, derated @
1.667 psi (.113 bar)
per °C. above 25 °C.
Sensor material: PP/ Ryton®

(40% glass)
Sensor rating: NEMA 6 / IP68
Mounting threads: 3/4” NPT (3/4” G)
Mounting gasket:  3/4” Viton

(metric only)
Cable type: 8 ft. (2.5 m), 4-wire
(relay) or 3-wire
(FET), 22 gauge
with ground, shield
& PP jacket
EN 50082-2 immunity
EN 55011 emission

CE compliance:

Add $

Switeh Output (2)
2 - FET, N-channe!
3 - FET, P-channel
5 - Relay, SPDT (add $20)

Total $

To special order a 25' of 50" sensor cable, place the cable length at the end of the part number (example:
LZ10-1402-25") and add the following: 25’ add $15.00; 50" add $30.00.

The G thread switch comes with a 3/4” Viton mounting gasket.

LEVEL EQUIPMENT TAG No.

LE-11
LE-21

A

LE-12
LE-22




Red (+)
Black (-)
White NO/NC
Green COM

Shid

10500 Humbolt Street
Los Alamitos, CA 90720
Tel 562-598-3015
Fax 562-431-8507
www.flowline.com

This document is provided for refer-
ence and is believed to be accurate at
the time of publication. However,
Flowline reserves the right to change

product specifications at any time

iout notice. Additional information

may be obtained on the Internet at
hitp://www.flowline.com or by contact-
ing Flowline.

8’ Cable (2.5m)

|‘ 2.3"(57mm)
3.0"(76mm)
4.7"(120mm)

A

Including Models:

1710-1402,(210-1403) LZ10-1405,

LZ10-1422, LZ10-1423 & LZ10-1425




Warranty, Service & Repair.

To register your product with the manufacturer, fill out the enclosed
warranty card and return it immediately to:

Flowline Inc.
10500 Humbolt Street
Los Alamitos, CA 90720.

If for some reason your product must be returned for factory ser-
vice, contact Flowline Inc. to receive a Material - Return
Authorization number (MRA) first, providing the following infor-
mation:

p—

Part Number, Serial Number

SNUINDOI, oAl |t

2. Name and telephone number of someone who can answer
technical questions related to the product and its application.

3. Return Shipping Address

4. Brief Description of the Symptom

5. Brief Description of the Application

Once you have received a Material Return Authorization number,
ship the product prepaid in its original packing to:

Flowline Factory Service

MRA

10500 Humbolt Street

Los Alamitos, CA 90720

To avoid delays in processing your repair, write the MRA on the
shipping label. Please include the information about the malfunc-
tion with your product. This information enables our service tech-
nicians to process your repair order as quickly as possible.

F.U"ﬁ"':
Tuning Fork

LZ10/LZ11 Series
Owner’s Manual

B
3

Version 2.0
© 1999 FLOWLINE Inc.

All rights reserved.

Manual # LZ900001 5/99

Flowline warrants to the original purchaser of its products that such
products will be free from defects in material and workmanship under
normal use and service for a period which is equal to the shorter of
one year from the date of purchase of such products or two years from
the date of manufacture of such products.

This warranty covers only those components of the products which
are non-moving and not subject to normal wear. Moreover, products
which are modified or altered, and electrical cables which are cut to
length during installation are not covered by this warranty.

Flowline’s obligation under this warranty is solely and exclusively
limited to the repair or replacement, at Flowline’s option, of the prod-
ucts (or components thereof) which Flowline’s examination proves to
its satisfaction to be defective. FLOWLINE SHALL HAVE NO
OBLIGATION FOR CONSEQUENTIAL DAMAGES TO PERSON-
AL OR REAL PROPERTY, OR FOR INJURY TO ANY PERSON.

This warranty does not apply to products which have been subject to
electrical or chemical damage due to improper use, accident, negli-
gence, abuse or misuse. Abuse shall be assumed when indicated by
electrical damage to relays, reed switches or other components. The

anty does not apply to products which are damaged during ship-
. .t back to Flowline’s factory or designated service center or are
returned without the original casing on the products. Moreover, this
warranty becomes immediately null and void if anyone other than ser-
vice personnel authorized by Flowline attempts to repair the defective
products.

Products which are thought to be defective must be shipped prepaid
and insured to Flowline’s factory or a designated service center (the |
identity and address of which will be provided upon request) witlﬂL
30 days of the discovery of the defect. Such defective products mu.
be accompanied by proof of the date of purchase.

Flowline further reserves the right to unilaterally wave this warranty
and to dispose of any product returned to Flowline where:
a. There is evidence of a potentially hazardous material present
with product.
b. The product has remained unclaimed at Flowline for longer than
30 days after dutifully requesting disposition of the product.

THERE ARE NO WARRANTIES WHICH EXTEND BEYOND
THE DESCRIPTION ON THE FACE OF THIS WARRANTY. This
warranty and the obligations and liabilities of Flowline under it are
exclusive and instead of, and the original purchaser hereby waives, all
other remedies, warranties, guarantees or liabilities, express or
imnplied. EXCLUDED FROM THIS WARRANTY IS THE IMPLIED
WARRANTY OF FITNESS OF THE PRODUCTS FOR A PARTIC-
ULAR PURPOSE OR USE AND THE IMPLIED WARRANTY OF
MERCHANT ABILITY OF THE PRODUCTS.

This warranty may not be extended, altered or varied except by a writ-
ten instrument signed by a duly-authorized officer of Flowline, Inc.




SPECIFICATIONS

r‘(‘nrm‘y;

iepeatability:
Frequency:
Supply voltage:
Consumption:

Relay rating:
FET rating:
Switch output:

Temperature range:

Pressure range:

Sensor material:
Sensor rating:
Mounting threads:
Mounting gasket:
Cable type:

CE compliance:

1 in water
+ .5 mm in water
400 Hz (dry)
12-36 VDC
Relay: 25 mA
FET: 8 mA (dry)
19 mA (wet)
60 VDC/VAC @ 1A
36 VDC @ 100 mA
Selectable NO or NC states
F: -40° to 194 °
C: -40° to 90°
150 psi (10 bar) @ 25°C., derated @ 1.667
psi (.113 bar) per °C. above 25° C.
PP/Ryton® (40% glass)
NEMA 6 / IP68
3/4" NPT (3/4" G)
Viton (3/4") metric only
8 ft. (2.5 m), 4-wire (relay) or 3-wire (FET),
22 gauge with ground, shield & PP jacket
EN 50082-2 immunity
EN 55011 emission
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SAFETY PRECAUTIONS

;About this Manual:
PLEASE READ THE ENTIRE MANUAL PRIOR TO
INSTALLING OR USING THIS PRODUCT. This manual
includes information on two different models of Tuning Fork sen-
sors from FLOWLINE, all in the LZ10 and LZI11 series. Please
refer to the part number located on the sensor label to verify the
exact model which you have purchased.

A User's Responsibility for Safety:

FLOWLINE manufactures a wide range of liquid level sensors and
technologies. While each of these sensors is designed to operate in
a wide variety of applications, it is the user's responsibility to select
a sensor model that is appropriate for the application, install it
properly, perform tests of the installed system, and maintain all
components. The failure to do so could result in property damage
or serious injury.

A Proper Installation and Handling:

Because this is an electrically operated device, only properly-
trained staff should install and/or repair this product. Use a proper
sealant with all installations. Note: Always install the 3/4” Viton
gasket with the LZ1_-142_. The G threaded version of the Tuning
Fork will not seal unless the gasket is installed properly. Never
overtighten the transmitter within the fitting. Always check for
leaks prior to system start-up.

ﬁ Material Compatibility:
The LZ10/LZ11 series sensor is available in one wetted material
version. The bodies of the LZ1_-14_ are made of PP
(Polypropylene) with the forks made of Ryton (40% glass filled).
Make sure that the model which you have selected is compatible

vy ith the application liquids. To determine the chemical compatibil-
ity between the sensor and its application liquids, refer to the
Compass Corrosion Guide, available from Compass Publications
(858-589-9636).

/"\ Temperature and Pressure:

The LZ10/LZ11 series sensor is designed for use in application
temperatures up to 90 °C, and for use at pressures up to 150 psi @
25 °C., derated @ 1.667 psi per °C. above 25 °C.

/\ Wiring and Electrical:

The supply voltage used to power the LZ10/LZ11 series sensor
should never exceed a maximum of 36 volts DC. Electrical wiring
of the sensor should be performed in accordance with all applica-
ble national, state, and local codes.

A Flammable, Explosive and Hazardous Applications:
The LZ10/LZ11 series sensor should not be used within flammable
or explosive applications. In hazardous applications, use redundant
measurement and control points, each having a different sensing
technology.

INTRODUCTION

Technology:

The Tuning Fork switch vibrates at a nominal frequency of 400 Hz.
As the switch becomes immersed in a liquid or slurry, a correspond-
ing frequency shift occurs. When the measured frequency shift reach-
es the set point value, the switch changes state indicating the presence
of a liquid or slurry medium.

The LZ10-14__ is designed for detecting the change between air and
liquid mediums. The LZ11-14__ is designed for detecting the change
between a liquid medium and a suspension.

Initialization Sequence:
When powering up the LZ10/LZ]11, the start-up procedure requires
the switch to cycle through a wet condition for 1/2 second in order to
determine an initial resonance.




INSTALLATION

~"adhrough Wall Installation:

'tLOWLINE’s LZ10/LZ11 series sensors may be installed through the
top, side or bottom of a tank wall. The sensor has male 3/4" NPT
threads on either side of a 15/16" wrench flat. This enables the user to
select the sensor’s mounting orientation, installed outside of the tank
in, or inside of the tank out.

Crnvt TralbTM lnatallatiarme.
wiliait fran nmiowanauwvis.

FLOWLINE’s Smart Trak LM10 series mounting system is an in-tank
fitting which enables users to install up to four FLOWLINE sensors
of any technology, to any depth, along the entire length of a track.
Smart Trak may be installed through the top wall of any tank using a
standard 2" NPT tank adapter. If no tank top is available,
FLOWLINE’s side mount bracket, LM50-1001 enables Smart Trak to
be installed directly to the side wall of a tank.

Switch Pak™ Installation:

FLOWLINE’s Switch Pak LM45 series mounting system is an in-

6c\mk fitting which enables users to install one FLOWLINE sensor, of

—-‘ri‘}y technology to a specified depth. The FLOWLINE sensor may be

- .nstalled onto the 3/4" NPT adapter at the end of the Switch Pak.
Switch Pak may be installed through the top wall of any tank using a
standard 2" NPT tank adapter.
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ORIENTATION

When installing the LZ10/1.Z11, make sure that the forks do not touch t!
walls of the tank. Consider possible build up along the inner tank wal

Higher viscosity liquids may build up inside of a flange and cause the
LZ10/LZ11 to fail wet.

If installing the tuning fork within a pipe, make sure the forks allow
the liquid to flow between them and not around them.

e e

When installing the LZ10/LZ11 horizontally, make sure that the forks
orientation is vertical and not horizontal.




ELECTRICAL

“upply Voltage: The supply voltage to the LZ10/LZ11 series sen-
- should never exceed a maximum of 36 VDC. FLOWLINE con-
aollers have a built-in 13.5 VDC power supply which provides power
to all of FLOWLINE’s electrically powered sensors. Alternative con-
trollers and power supplies, with a minimum output of 12 VDC up to
a maximum output of 36 VDC, may also be used with the LZ10/LZ11
series sensor.

Cable Length: Determine the length of cable required between the
LZ10/L.Z11 series sensor and its point of termination. Allow enough
slack to ensure the easy installation, removal and/or maintenance of
the sensor. The cable length may be extended up to a maximum of
1000 feet, using a well-insulated, 20 gauge shielded wire.

Wire Stripping: Using a 10 gauge wire stripper, carefully remove the
outer layer of insulation from the last 1-1/4" of the sensor's cable. Unwrap
and discard the exposed foil shield from around the signal wires, leaving
the drain wire attached if desired. With a 20 gauge wire stripper, remove
the last 1/4" of the colored insulation from the signal wires.

Signal Outputs (Current sensing): The standard method used by
FLOWLINE controllers; this method uses only two wires (Red and
Black). The sensor draws 8 mA when it is dry, and 19 mA when wet.
NC/NO status must be set by the controller. The White wire is not used.

Red
® 24 VSDC
— Power Suppl
= &) pply
® Multimeter
Black * (mA)

Signal Outputs (FET switching): Allows the sensor to switch a
small DC load on or off directly, using all three wires. Model LZ1_-
14_2 is an NPN type switch, which toggles the negative side of the
load; model LZ1_-14_3 is a PNP type switch for applications where
the switch must be on the positive side of the load. In both FET mod-
els, the NO/NC status is set by the polarity of the voltage feeding the

Red and Black wires, and the White wire connects to the load.

Red
® 24 VDC
— Black ® Power Supply
% Shield
& Ground @ .
Multimeter
White PY (Volts)

Signal Output (Relay switching): Allows the sensor to switch a
small load on or off directly, using an internal 1A relay (60 VAC/60
VDC). Only models LZ1_-14_5 uses the relay and features 4 wires
(red, black, white and green) and a shield wire. The NO/NC status is
set by the polarity of the voltage feeding the red and black wires. The
green wire is the common for the relay and the white wire is the NO
or NC, depending on the polarity of red and black.

Red
— R ® 5 24 VDC
1 lack ower Suppl
] == 7 & pply
i Shield White
. Ground ® Multimeter
Green & (Continuity)

WIRING

Models LZ1_-140_2,L21_-14 3 & LZ1_-14_5 Only
Wiring to a FLOWLINE Controller
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Not Used - White
Not Used - Green*

* The Green wire is for model LZ1_-1405 only

LC10 Series Controller
(4 or 20 mA signal output)




MAINTENANCE

WIRING

lodels LZ1_-14 2 & LZ1_-14 3 Only General: o
'iring direct to a load, NC operation (FET signal output) The LZ10/LZ11 series sensor itself requires no periodic maintenanc
Red* except cleaning as required. It is the responsibility of the user to deter-
ol P12 = ?GSVD(I:y mine the appropriate maintenance schedule, based on the specific
ower Supp o S
= @® (Sensor) characteristics of the application liquids.
Shield . Cleaning Procedure:
Reverse Red &
Ground ] Black wires for NO 1. Power: Make Sure that all power to the sensor, controller and/or
_ iCor}troller D?Vlcet ) (NC shown) power supply is completely disconnected.
relay, lamp, valve, etc. ) )
Q N-Channel ( 18/0 mApMaximum 2. Sensor Removal: In all through-wall installations, make sure
2 that the tank is drained well below the sensor prior to removal.
¥ Carefully, remove the sensor from the installation.
Red @ 12-36VDC i . _
Power Suppl 3. Cleaning the Sensor: Use a soft bristle brush and mild deter-
1 Black* PpPly .
= ac ¢—® (Sensor) gent, carefully wash the LZ10/LZ11 series sensor. Do not use

Shield harsh abrasives such as steel wool or sandpaper, which might

i *R Red & : ;
Ground | White Blz\éir\?v?res for NO damage the surface sensor. Do not use incompatible solvents

T\ Controiier Device (NC shown) which may damage the sensor's Polypropylene plastic body.
(relay, lamp, valve, etc.) 4. Sensor Installation: Follow the a i i
T - 2 i ppropriate steps of installa-
Q P-Channel 100 mA Maximum tion as outlined in the installation section of this manual.

Wiring direct to load, Normally Open operation: . . .
LZ1_-14_2 and LZ1_-14_3 (FET outputs only): Testing the installation:
This is the same as the wiring for Normally Closed operation, except
the polarity of the Red and Black connections to the sensor is
reversed, The other connections remain the same; the sensor and
device power supplies remain tied in the same polarity as before. This
method will turn the load on when the sensor is wet.

1. Power: Turn on power to the controller and/or power supply.

2. Immersing the switch: Immerse the sensing tip in its applica-
tion liquid, by filling the tank up to the switches point of actua-
tion. An alternate method of immersing the switch during prelim-
inary testing is to hold a cup filled with application liquid up *

‘odels LZ1_-14_5 Only the switch's tip. N

rring direct to a load, NO operation (Relay signal output)
Relay Output  *Reverse Red & Black wires for NC (NO shown) 3. Test: With the switch being fluctuated between wet and dry

= | Red* states, the switch indicator light in the controller should turn on
® F;I 02w-e?'6$}J/D(I: and off. If the controller doesn't have an input indicator, use a volt-
Black* Pl meter or ammeter to ensure that the switch produces the correct
@ (Sensor) i
signal.
Green
@ 60 VAC/VDC | . . . . .
. Maximum 4. Point of actuation: Observe the point at which the rising or
White Power Supply falling fluid level causes the switch to change state, and adjust the
ghieldd Controller Device installation of the switch if necessary.
—Loround (rejay, lamp, valve, etc.)

= 1A Maximum

Wiring direct to load, Normally Closed operation:
LZ1_-14_5 (Relay outputs only):

This is the same as the wiring for Normally Open operation, except
the polarity of the Red and Black connections to the sensor is
reversed. The other connections remain the same; the sensor and
device power supplies remain tied in the same polarity as before. This
method will turn the load on when the sensor is dry.




Attachment F



