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Table 9-2. Capital, O&M and NPV Assumptions 
Unit Costs   

Sodium Hydroxide (50% strength) 1.8 $/gal 

Sodium Hypochlorite 0.7 $/gal 

Excavation 15 $/CY 

Backfill 35 $/CY 

Slab on Grade Concrete 525 $/SF 

Support Wall Concrete 525 $/SF 

Allowance Costs   

Equipment Installation 10 % 

Field painting/finishes 1 % 

Mechanical  8 % 

Electrical 8 % 

Instrumentation  5 % 

Financial Factors   

Discount Rate 7 % 

Annual Escalation Rate 3 % 

Time Horizon  20 years 

Construction Completion Year  2020  

Contractor Markups:   

General Conditions 7 % 

Contractor Overhead & Profit 15 % 

Bonds and Insurance 2 % 

Contingency 30 % 

 

Results of the economic evaluation are provided in Table 9-3.  

As can be seen from the results of this evaluation, carbon has the lowest initial capital cost ($734,000) 
and overall lowest NPV ($1,434,000) compared to the biotower and chemical scrubber options, and 
therefore from a financial perspective, is the initial preferred option. However, given the sensitivity of 
carbon annual O&M costs and resultant NPV to the H2S inlet concentration, further evaluations were 
completed to determine impacts of the assumption of an average 10 ppmv H2S concentration on the 
economic results. Specifically, the assessment was repeated with increasingly higher concentrations of 
H2S inlet to determine at which point the biotower option had the lower NPV. As chemical scrubber 
annual O&M costs are also directly related to H2S inlet concentrations, the chemical scrubber option 
would not be more financially attractive at higher costs and was therefore, not included in this 
additional analysis. 

The biotwer option did not have the lowest NPV until inlet H2S concentrations were on the order of 
25 ppmv. Given the high ventilation rate included in the odor control design (i.e., 12 ACH), it is 
anticipated that the frequent turnover of air within the enclosed areas will prevent high concentrations 
of H2S from accumulating, thus maintaining an inlet concentration of H2S to the odor control system well 
below the 25 ppmv threshold. Therefore, carbon is recommended as the odor control technology of 
choice.  
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Table 9-3. Capital, Annual O&M, and NPV Evaluation 

Technology Carbon Biotower Chemical Scrubber 

Capital $734,000 $1,662,000 $1,048,000 

Annual O&M $66,000 $29,000 $92,000 

20-yr NPV $1,434,000 $1,970,000 $2,023,000 

 

9.5 Odor Control System Design Recommendations and 
Overview 

A dual deep bed carbon scrubber system utilizing carbon with high adsorptive capacity for H2S is 
recommended. The use of the high adsorptive carbon will prolong carbon life and thereby increase the 
time between media replacements. Based on an average inlet concentration of 10 ppmv H2S, it is 
anticipated that media replacement will be on the order of every 2 years. 

Recommended odor control system process equipment and anticipated design operating conditions are 
summarized in Table 9-4. 

Table 9-4. Major Equipment, Design Criteria and Operating Conditions 

Equipment/design criteria Size/Operating conditions  

Carbon Vessel Two (2) 10 ft diameter dual bed FRP vessels 

Carbon type and replacement frequency High adsorptive capacity carbon (e.g., 0.3 g H2S/cc carbon); 
24 month media replacement frequency 

Carbon bed depth 3 ft each 

Carbon bed face velocity 55 fpm 

Odorous Air Fan One (1) fan, FRP construction with sound enclosure; 
continuous operation 

Fan design point 17,000 cfm at 9.5 inches w.c. pressure 

Electrical requirements 480V/3-ph/60 Hz; 50 hp  

 

 



 

 

 

 

 

 

 

 

Appendix A 
Preliminary Design Drawings 
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MOUNTEDMTD

MILL TYPE STEEL PIPEMTS

MERCURY VAPORMV

MANUAL TRANSFER SWITCHMTS

MWS MAXIMUM WATER SURFACE

N

NOT APPLICABLE

NORMALLY CLOSED

NORMALLY OPEN

NEUTRAL

NA NON-AUTOMATIC

NGVD NATIONAL GEODETIC VERTICAL DATUM

NIC NOT IN CONTRACT

NUMBER

NP NON-PROTECTED

NPT NATIONAL PIPE THREADS

NS NON-SHRINK

NTS NOT TO SCALE

OA

ON CENTEROC

OPEN-CLOSE (O)OC

OPEN-CLOSE-AUTOOCA

OPEN-CLOSE-REMOTEOCR

OD

OUTSIDE FACE

OVERLOAD RELAYOL

ON-OFFOO

ON-OFF-AUTOOOA

ON-OFF-REMOTEOOR

OPERATOROPER

OPENINGOPNG

OPEN-STOP-CLOSEOSC

OPEN SITE DRAINOSD

OUNCEOZ

POUNDS PER SQUARE INCHPSI

POUNDS PER SQUARE FOOTPSF

PS

PROPERTYPROP

PROJECTIONPROJ

PERMANENT REFERENCED MARKERPRM

PRIMARYPRI

PRESSUREPRES

PREFABRICATIONPREFAB

PRECASTPRCST

POLYPROPYLENE LINEDPPL

POWER POLE

PNL PANEL

PLYWOOD

PLC PROGRAMMABLE LOGIC CONTROLLER

PLAS

PL PROPERTY LINE

PL PLATE (STEEL)

PJF PREMOULDED JOINT FILLER

PI POINT OF INTERSECTION

HYDROGEN ION CONCENTRATIONpH

PEDESTAL, PEDESTRIANPED

PLAIN ENDPE

PC

PUSHBUTTON SWITCHPB

PILASTER, PIPEP

PEP POLYETHYLENE PIPE

PP

PSIG

POINT OF TANGENCYPT

POTENTIAL TRANSFORMERPT

PRESSURE TREATEDPT

PAPER TOWEL DISPENSERPTD

PLUG VALVEPV

POLYVINYL CHLORIDEPVC

POINT OF VERTICAL INTERSECTIONPVI

PAVEMENTPVMT

POINT OF VERTICAL TANGENCYPVT

RC REINFORCED CONCRETE

RCP REINFORCED CONCRETE PIPE

RCPT RECEPTACLE

RD

RDCR REDUCER

REF REFER OR REFERENCE

METAL PANELMP

NA

NC

NEUT

PFC

PC PRECAST CONCRETE PANEL

PRECAST CONCRETE CYLINDER PIPEPCCP

OPP OPPOSITE

PAIRPR

POUNDS PER SQUARE INCH, GAUGE

RDW REDWOOD

RECIR RECIRCULATION

NORTH, NEUTRAL

MSC MANUFACTURER SUPPLIED CABLE

MSR GROUPED MOTOR CONTROL

OFCI OWNER FURNISHED, CONTRACTOR INSTALLED

OFOI OWNER FURNISHED, OWNER INSTALLED

OWSJ OPEN WEB STEEL JOIST

PHASE

N.O.

PLAM PLASTIC LAMINATE

PS PAINT SYSTEM

MU MULCHING

OP

MDO MEDIUM DENSITY OVERLAY

MANUAL OPERABLE, MASONRY OPENING

MS MANUFACTURER'S STANDARD

OPAQUE PANEL, OUTLET PROTECTION

P PROJECTED

PAVT PAVER TILE

PH PENTHOUSE

PLASTER, PLASTIC

P-P PUSH-PULL

PLASTIC SHEET, POLYCARBONATE SHEET

PARTITIONPTN

QAA

QMM

QPI

QT

QPP

QUARRY TILE

AVERAGE FLOW

MAXIMUM 30 DAY FLOW

PEAK INSTANTANEOUS FLOW

PEAK PUMPING FLOW

MANHOLE, MOUNTING HEIGHT

MT MOUNT 

OUTSIDE DIAMETER, OVERFLOW DRAIN

O2 OXYGEN

OSA OUTSIDE AIR

PEN. PENETRATION

PIT PILOT TUBE TEST STATION

RADIUSR OR RAD

RA RETURN AIR

PCV PRESSURE CONTROL VALVE

MOUNTINGMTG

NO.,#

O.F.

PH

NOM NOMINAL

RISERR

OVERALL, ODOROUS AIR

PLYWD

REFR REFRIGERATE, REFRIGERANT

REINF REINFORCED, REINFORCING, REINFORCE

REQD REQUIRED

RH RIGHT HAND

RH RODHOLE

RHR RIGHT HAND REVERSE

RL RAIN LEADER

RLS RUBBER LINED STEEL

RM ROOM

ROL RAISE-OFF-LOWER

RPM REVOLUTIONS PER MINUTE

ROUGH OPENINGRO

RR RIPRAP

RESILIENTRESIL

RFS ROLL-UP FIRE SHUTTER

POINT OF CURVE, PHOTOCELL

ROAD, ROOF DRAIN

PRC POINT OF REVERSE CURVE

NG NATURAL GAS

MMDW DRY WEATHER MAXIMUM MONTH

MECHANICAL MOUNTING PANELMMP

O TO O OUT TO OUT

CLSM CONTROLLED LOW STRENGTH MATERIAL

AB, ABV

AIR GAP (FIXED)

ACOUSTICAL, ACOUSTICAL GLASS,

ASSY ASSEMBLY

°F

PAVING

EXPLOSION PROOF,  EDGE OF

FACP FIRE ALARM CONTROL PANEL

USED BUT NOT SHOWN ON THIS DRAWING.

CONTACT ENGINEER FOR ABBREVIATIONS

SHOWN MAY BE USED ON THIS PROJECT.

THEREFORE, NOT ALL OF THE INFORMATION

THIS IS A STANDARD LEGEND SHEET.

2.

GENERAL NOTES:





FILENAME: PLOT DATE: PLOT TIME:11/4/2016 9:19:07 AM

C
H

2
M
 H
IL

L
 2

0
1
6
. 
 A

L
L
 R
IG

H
T
S
 R

E
S

E
R

V
E

D
.

T
H
IS
 D

O
C

U
M

E
N

T
, 

A
N

D
 T

H
E
 I

D
E

A
S
 A

N
D
 D

E
S
IG

N
S
 I

N
C

O
R

P
O

R
A

T
E

D
 H

E
R

E
IN
, 

A
S
 A

N
 I

N
S

T
R

U
M

E
N

T
 O

F
 P

R
O

F
E

S
S
IO

N
A

L
 S

E
R

V
IC

E
, 
IS
 T

H
E
 P

R
O

P
E

R
T

Y
 O

F
R

E
U

S
E
 O

F
 D

O
C

U
M

E
N

T
S
:

1 2 3 4 5 6

B

C

D

VERIFY SCALE

BAR IS ONE INCH ON

ORIGINAL DRAWING.

1"0

c

PROJ

DATE

D
A

T
E

N
O
.

D
S

G
N

D
R

R
E

V
IS
IO

N

C
H

K

A
P

V
D

B
Y

A
P

V
D

SHEET

DWG

A

of

C
H

2
M
 H
IL

L
 A

N
D
 I
S
 N

O
T
 T

O
 B

E
 U

S
E

D
, 
IN
 W

H
O

L
E
 O

R
 I

N
 P

A
R

T
, 
F

O
R
 A

N
Y
 O

T
H

E
R
 P

R
O
J
E

C
T
 W

IT
H

O
U

T
 T

H
E
 W

R
IT

T
E

N
 A

U
T

H
O

R
IZ

A
T
IO

N
 O

F
 C

H
2

M
 H
IL

L
.

$PWURL

G
N

H
W

P
C

A
 L

O
N

G
 T

E
R

M
 C

O
N

T
R

O
L
 P

L
A

N

N
E

W
 H

A
V

E
N
, 

C
O

N
N

E
C

T
IC

U
T

G
R

E
A

T
E

R
 N

E
W
 H

A
V

E
N
 W

A
T

E
R
 P

O
L
L

U
T
IO

N

C
O

N
T

R
O

L
 A

U
T

H
O

R
IT

Y

NOVEMBER 2016

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

S
e
a
le
r

1
0

%
 S

U
B

M
IT

T
A

L
 -
 N

O
T
 F

O
R
 C

O
N

S
T

R
U

C
T
IO

N

  

 

100-G-016

Q
C
 R

e
v
ie

w

 

664626

100-G-016_664626.dgn

 
M
. 

R
E
IC

H
E

R
T

R
. 

W
O

O
D

 

G
E

N
E

R
A

L

E
L
E

C
T

R
IC

A
L
 L

E
G

E
N

D
 2

30

2a

or

or

or

BD

or

2

30

60/40

2

2

DB

or

FO

XXXX

G

G

N

T

D

CTC

DS

S

LPXXA

100/40

or

XX

4

4

EX

20

L20R

LIGHTING SYSTEM PLAN

MCC-A

GREEN GROUND WIRE.

NUMBER OF NO. 12 CONDUCTORS.  CROSSHATCH WITH SUBSCRIPT "G" INDICATES 

CONDUCTORS IN 3/4"  CONDUIT.  RUNS MARKED WITH CROSSHATCHES INDICATE 

ALL UNMARKED CONDUIT RUNS CONSIST OF TWO NO. 12, ONE NO. 12 GROUND 

:NOTE

G

G

[A1]

T

or

TTC

M

or

S

S

S

S

F

F

J

G

G

CS

HH

L

44

55

1

OS

LC

EUH

AC

CS

- CORROSION RESISTANT

- CLOCK HANGER

CRE

C

IN THIS DIVISION.

RACEWAY, CONDUCTOR,TERMINATION AND CONNECTION 

CONNECTION POINT TO EQUIPMENT SPECIFIED.

OR IDENTIFYING SYMBOL AS SHOWN.

MAJOR ELECTRICAL COMPONENT OR DEVICE - NAME

PANELBOARD - SURFACE MOUNTED

PANELBOARD - FLUSH MOUNTED

TERMINAL JUNCTION BOX

MOTOR, SQUIRREL CAGE INDUCTION

GENERATOR, VOLTAGE AND SIZE AS INDICATED.

HOME RUN - DESTINATION SHOWN

EXPOSED CONDUIT AND CONDUCTORS*

CONCEALED CONDUIT AND CONDUCTORS*

CONTACTOR, MAGNETIC, NEMA SIZE INDICATED

STARTER, MAGNETIC NEMA SIZE INDICATED

OTHERWISE

CONVENIENCE RECEPTACLE - DUPLEX UNLESS NOTED

SUBSCRIPT NUMBER AT RECEPTACLE INDICATES CIRCUIT

240V RECEPTACLE

CONVENIENCE RECEPTACLE - QUADRUPLEX

MULTI OUTLET ASSEMBLY

DUPLEX CONVENIENCE RECEPTACLE - FLUSH IN FLOOR

SINGLE FACE UNLESS INDICATED OTHERWISE

CONVENIENCE RECEPTACLE, PEDESTAL, DUPLEX

AND AMPERAGE  INDICATED

RECEPTACLE, SPECIAL PURPOSE-NEMA CONFIGURATION

THERMOSTAT

AND APPLICABLE CODE.

SIZE CONDUIT ACCORDING TO SPECIFICATIONS

CROSSHATCHES WITH BAR INDICATE NO.10 CONDUCTOR.

CONDUIT DOWN

CONDUIT UP

CONDUIT TERMINATION AT CABLE TRAY

EXISTING CONDUIT/ DUCT BANK

BUS DUCT - SEE SPECIFICATIONS

CONCRETE ENCASED CONDUIT

DIRECT BURIED CONDUIT WALL MOUNTED LUMINAIRE, SEE SCHEDULE

LUMINAIRE AND POLE, SEE SCHEDULE

SEE SCHEDULE

LUMINAIRE WITH INTERNAL BATTERY BACKUP,

LUMINAIRE, SEE SCHEDULE

LUMINAIRE, SEE SCHEDULE

(SELF CONTAINED UNIT)

ELECTRIC AIR CONDITIONER

ELECTRIC UNIT HEATER

FIBER OPTIC CONDUIT

CODING DEFINITION

DUCT BANK NAME. SEE CIRCUIT AND RACEWAY

CONCRETE ENCASED DUCT BANK WHERE XXXX IS THE

CONCEALED CONDUIT ROUTING AREA

CONDUIT ROUTING AREA

CABLE TRAY

INDICATE TYPE OF DEVICE

LETTER SYMBOLS OR ABBREVIATIONS

GENERAL  CONTROL OR WIRING DEVICE.

FOR CONTROL DEVICE(S) REQUIRED.

CONTROL STATION, SEE CONTROL DIAGRAMS

WALL SWITCH:

AT LUMINAIRE INDICATES CIRCUIT

INDICATES SWITCHING.  SUBSCRIPT NUMBER

SMALL LETTER SUBSCRIPT AT SWITCH AND LUMINAIRE

FLOOD LIGHTS - AIM IN THE DIRECTION SHOWN

COMMUNICATION STATION

SOUND SYSTEM RACEWAY

MICROPHONE OUTLET

WITH REMOTE AMPLIFIER, SURFACE MOUNTED

INTERIOR PAGING TRUMPET SOUND REPRODUCER

VOLUME CONTROL, WALL MOUNT 5'-0" AFF

SPEAKER, CONE TYPE, SURFACE MOUNTED

SPEAKER, CONE TYPE, WALL MOUNTED

ARCHITECTURAL DRAWINGS FOR CEILING TYPE

SPEAKER, CONE TYPE, RECESSED IN CEILING, SEE 

WITH OVERLOADS

MANUAL STARTER

MOMENTARY 3-WAY

CORROSION RESISTANT

DIMMER

KEY OPERATED

PILOT LIGHT

MS-

L-

CRE-

D-

K-

P-

MOTOR RATED

EXPLOSIONPROOF

WEATHERPROOF

FOUR WAY

THREE WAY

DOUBLE POLE

M-

EX-

WP-

4-

3-

2-

TELEVISION CABLE RECEPTACLE, FLOOR BOX

CLOSED CIRCUIT TELEVISION RECEPTACLE, FLOOR BOX

BOX WITH BARRIER, 12" DOWN FROM CEILING

AND DUPLEX CONVENIENCE RECEPTACLE IN TWO GANG

COMBINATION TELEVISION CABLE RECEPTACLE (TV)

EQUIPMENT NEUTRAL BUS

EQUIPMENT GROUND BUS

CABINET OR FRAME

PIGTAIL FOR CONNECTION TO EQUIPMENT

GANG BOX WITH BARRIER, 12" DOWN FROM CEILING

(CCTV) AND DUPLEX CONVENIENCE RECEPTACLE IN TWO

COMBINATION CLOSED CIRCUIT TELEVISION RECEPTACLE

NUMBER OF PORTS INDICATED

COMBINATION TELEPHONE/DATA RECEPTACLE, FLOOR BOX,

DATA SYSTEM RACEWAY

COMPUTER NETWORK CONNECTION, FLUSH IN FLOOR

COMPUTER NETWORK CONNECTION

COMPUTER SYSTEM TERMINAL CABINET

TELEPHONE SYSTEM RACEWAY

TELEPHONE TERMINAL CABINET

GROUNDING CONDUCTOR, SIZE AS INDICATED

GROUND ROD IN TEST WELL

GROUND ROD

CONTROL STATION

AIR DUCT DETECTOR

FIRE ALARM STROBE LIGHT

FIRE ALARM HORN/STROBE LIGHT

FIRE ALARM HORN

FIRE ALARM BELL

FIRE ALARM SYSTEM, AUTOMATIC, HEAT DETECTOR

FIRE ALARM SYSTEM, AUTOMATIC SMOKE DETECTOR

FIRE ALARM STATION, MANUAL

MONITOR

DOOR  SWITCH

CARD KEY ACCESS

SEE SCHEDULE

STANDBY LIGHTING UNIT, SURFACE MOUNTED,

MOUNTED, NUMBER OF PORTS INDICATED

COMBINATION TELEPHONE/DATA RECEPTACLE, WALL

MAGNETIC STARTER, NEMA SIZE INDICATED

COMBINATION CIRCUIT BREAKER AND

3 POLE

(60/40, 60=SWITCH RATING / 40=FUSE RATING)

FUSED DISCONNECT SWITCH, CURRENT RATING INDICATED

INDICATED, 3 POLE

NONFUSED DISCONNECT SWITCH, CURRENT RATING

TRANSFORMER

CE

CONDUIT, STUBBED AND CAPPED

CONDUIT AND CONDUCTOR CALLOUT, SEE LEGEND.

LPXXA

PANELBOARD LETTER OR NUMBER

DP - DISTRIBUTION PANEL

LP - LOW VOLTAGE PANEL

MD MOTION DETECTOR

PHOTOCELL

OCCUPANCY SENSOR

 XX = FIXTURE NUMBER, SEE SCHEDULE

ARROW INDICATES EGRESS DIRECTIONAL INDICATORS,

EXIT LIGHTS - FILLED SECTION INDICATES LIGHTED FACE, 

UTILITY POLE

UTILITY REVENUE METERING FACILITY

XX

2

- GROUND FAULT CIRCUIT INTERRUPTER

- TWIST LOCK

- WEATHERPROOF

GFCI

TL

WP

LIGHTING CONTACTOR, CURRENT RATING INDICATED

3 POLE 

(100/40, 100 = FRAME SIZE; 40 = TRIP RATING)

RATING INDICATED

BREAKER, SEPARATELY MOUNTED, CURRENT

D

EGRESS PUSHBUTTON

DOOR HOLDER

FIRE SPRINKLER TAMPER SWITCH

FIRE SPRINKLER FLOW SWITCH

LIGHTING CONTACTOR

FACILITY NUMBER

M

C

1

1

STRIP LUMINAIRE, SEE SCHEDULE1

3

a

PC

1

1

or

P
F

TS

FS

HD

S

V

CR

 

EP

T

MOTION SENSOR

ELECTRONIC LOCK

S = STRIKE

M = MAGENITIC

VIDEO CAMERA

F = FIXED

PTZ = PAN/TILT/ZOOM

INTERCOM

TELEPHONE RECEPTACLE FLOOR BOX

TELEPHONE RECEPTACLE

SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION

SOUND SYSTEM PLAN AND RISERFIRE ALARM SYSTEM PLAN AND RISERPOWER SYSTEM PLAN-2POWER SYSTEM PLAN-1

TELEPHONE SYSTEM PLAN AND RISER

COMPUTER SYSTEM (DATA) PLAN AND RISER

PLAN AND RISER
COMBINED TELEPHONE/COMPUTER SYSTEM 

CLOSED CIRCUIT/TELEVISION CABLE PLAN AND RISER

SECURITY SYSTEM PLAN AND RISER

GROUND SYSTEM PLAN
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DEVICE DESCRIPTION

52

or

CS

T

CS

C

V

A

W

F

PF

ETM

RPM

W

XD

PF

XD

TD

A

VS

AS

51

4

SEE DEVICE TABLE

DEVICE FUNCTION NUMBER INDICATED, 

CONTROL SWITCH TRIP

CONTROL SWITCH CLOSE

SEE DEVICE TABLE

43-DEVICE FUNCTION NUMBER,

VOLTMETER SWITCH

AMMETER SWITCH

INDICATING LAMP-SWITCHBOARD TYPE

INDICATED AS FOLLOWS:

INDICATING LAMP LENS COLORS

VOLTMETER

AMMETER

WATTMETER

FREQUENCY METER

POWER FACTOR METER

A - AMBER

B - BLUE

G - GREEN

R - RED

W - WHITE

WATT-HOUR METER

ELAPSED TIME METER

WATTS TRANSDUCER

POWER FACTOR TRANSDUCER

TIME DELAY

AND ASSOCIATED TELEMETRY EQUIPMENT

AUTOMATIC STATION CONTROL, SUPERVISORY

ANSI 37.2 - AMERICAN STANDARD MANUAL AND

RELAY COIL, DEVICE FUNCTION NUMBER PER

NORMALLY OPEN CONTACT

NORMALLY CLOSED CONTACT

REMOTE DEVICE

TEST SWITCH CURRENT ELEMENT

TEST SWITCH POTENTIAL ELEMENT

NEUTRAL CONNECTION

DIODE

INSTRUMENTATION CABLE, SHIELDED

NEUTRAL GROUNDING RESISTOR

PHASE SHIFTING TRANSFORMER

NO.

FUNCTION

DEVICE

25A

25C

32

40

43CSE

43CSX

46

50GS

50

51

51G

52CSX

65A

65A, MOP

65A, RL

65B

65B, MOP

65B, RL

65E

65F

86

87

90

90, MOP

90PF

90RL

59

74

52

POWER CIRCUIT BREAKER CONTROL SWITCH

INSTANTANEOUS OVERCURRENT DEVICE,

GENERATOR CURRENT UNBALANCE RELAY

MODE SEL. SWITCH

GENERATOR LOSS OF EXCITATION RELAY

REVERSE POWER RELAY

SYNCH CHECK RELAY

AUTOMATIC SYNCHRONIZER

ENGINE GOVERNOR, SPEED CONTROL

ENGINE GOVERNOR, LOAD CONTROL

LOCKOUT RELAY

DIFFERENTIAL PROTECTIVE RELAY

VOLTAGE REGULATOR

OVERVOLTAGE RELAY

ALARM RELAY

CONTROL MODE SEL. SWITCH

AUTOMATIC POWER TRANSFER AND LOAD

GROUND SENSOR

INSTANTANEOUS OVERCURRENT DEVICE,

MOTOR OPERATED POTENTIOMETER

ENGINE GOVERNOR, SPEED CONTROL

RAISE/LOWER SWITCH

ENGINE GOVERNOR, SPEED CONTROL

MOTOR OPERATED POTENTIOMETER

ENGINE GOVERNOR, LOAD CONTROL

RAISE/LOWER SWITCH

ENGINE GOVERNOR, % LOAD

CONTROL, WOODWARD APTL

AUTOMATIC POWER TRANSFER AND LOAD

CONTROL, WOODWARD AGLC

AUTOMATIC GENERATOR LOADING

OPERATED POTENTIOMETER

ENGINE EXCITATION, POWER

FACTOR CONTROL

ENGINE EXCITATION, POWER

LOWER SWITCH

ENGINE EXCITATION, RAISE/

[P23]

[P22]

[P21]

[P20]

[P19]

[P18]

[P17]

[P16]

[P15]

[P14]

[P13]

[P12]

[P11]

[P10]

[P9]

[P8]

[P7]

[P6]

[P5]

[P4]

[P3]

[P2]

[P1]

[1"C,3#8,2#14,1#10G]

[1"C,3#8,1#10G]

[1"C,2#8,1#10G]

[3/4"C,3#10,5#14,1#10G]

[3/4"C,3#10,4#14,1#10G]

[3/4"C,3#10,3#14,1#10G]

[3/4"C,3#10,2#14,1#10G]

[3/4"C,3#10,1#10G]

[3/4"C,2#10,1#10G]

[3/4"C,3#12,7#14,1#12G]

[3/4"C,3#12,6#14,1#12G]

[3/4"C,3#12,5#14,1#12G]

[3/4"C,3#12,4#14,1#12G]

[3/4"C,3#12,3#14,1#12G]

[3/4"C,3#12,2#14,1#12G]

[3/4"C,8#12,1#12G]

[3/4"C,7#12,1#12G]

[3/4"C,6#12,1#12G]

[3/4"C,5#12,1#12G]

[3/4"C,4#12,1#12G]

[3/4"C,3#12,1#12G]

[3/4"C,2#12,1#12G]

[1/2"FLEX, 2#12,#12G]

[P43]

[P42]

[P41]

[P40]

[P39]

[P38]

[P37]

[P36]

[P35]

[P34]

[P33]

[P32]

[P31]

[P30]

[P29]

[P28]

[P27]

[P26]

[P25]

[P24]

[A25]

[A24]

[A23]

[A22]

[A21]

[A20]

[A19]

[A18]

[A17]

[A16]

[A15]

[A14]

[A13]

[A12]

[A11]

[A10]

[A9]

[A8]

[A7]

[A6]

[A5]

[A4]

[A3]

[A2]

[A1]

[1"C,2-4 pr. TYPE 5]

[3/4"C,1-4 pr. TYPE 5]

[2"C,9 TYPE 4]

[1 1/2"C,8 TYPE 4]

[1 1/2"C,7 TYPE 4]

[1 1/4"C,6 TYPE 4]

[1 1/4"C,5 TYPE 4]

[1 1/4"C,4 TYPE 4]

[1"C,3 TYPE 4]

[3/4"C,2 TYPE 4]

[3/4"C,1 TYPE 4]

[2"C,14 TYPE 3]

[2"C,13 TYPE 3]

[2"C,12 TYPE 3]

[2"C,11 TYPE 3]

[2"C,10 TYPE 3]

[1 1/2"C,9 TYPE 3]

[1 1/2"C,8 TYPE 3]

[1 1/2"C,7 TYPE 3]

[1 1/4"C,6 TYPE 3]

[1 1/4"C,5 TYPE 3]

[1"C,4 TYPE 3]

[1"C,3 TYPE 3]

[1"C,2 TYPE 3]

[3/4"C,1 TYPE 3]

[C25]

[C24]

[C23]

[C22]

[C21]

[C20]

[C19]

[C18]

[C17]

[C16]

[C15]

[C14]

[C13]

[C12]

[C11]

[C10]

[C9]

[C8]

[C7]

[C6]

[C5]

[C4]

[C3]

[C2]

[C1]

[PC2A]

[PC1A]

[PC5]

[PC4]

[PC3]

[PC2]

[PC1]

[CCC1]

[CC37]

[CC25]

[CC19]

[CC12]

[CC9]

[CC7]

[CC5]

[5"C,WITH PULL STRING]

[4"C,WITH PULL STRING]

[3"C,WITH PULL STRING]

[2"C,WITH PULL STRING]

[1 1/2"C,WITH PULL STRING]

[1 1/4"C,WITH PULL STRING]

[1"C,WITH PULL STRING]

[3/4"C,WITH PULL STRING]

[1"C,25#14,1#14G]

[1"C,24#14,1#14G]

[1"C,23#14,1#14G]

[1"C,22#14,1#14G]

[1"C,21#14,1#14G]

[1"C,20#14,1#14G]

[3/4"C,19#14,1#14G]

[3/4"C,18#14,1#14G]

[3/4"C,17#14,1#14G]

[3/4"C,16#14,1#14G]

[3/4"C,15#14,1#14G]

[3/4"C,14#14,1#14G]

[3/4"C,13#14,1#14G]

[3/4"C,12#14,1#14G]

[3/4"C,11#14,1#14G]

[3/4"C,10#14,1#14G]

[3/4"C,9#14,1#14G]

[3/4"C,8#14,1#14G]

[3/4"C,7#14,1#14G]

[3/4"C,6#14,1#14G]

[3/4"C,5#14,1#14G]

[3/4"C,4#14,1#14G]

[3/4"C,3#14,1#14G]

[3/4"C,2#14,1#14G]

[3/4"C,MSC]

5.

4.

3.

2.

1.

1" = 27 mm

3/4" = 21 mm

1/2" = 16 mm

2" = 53 mm

1 1/2" = 41 mm

1/4" = 35 mm

NOTES:

POWER CIRCUIT CALLOUTS

EMPTY CONDUIT

CONTROL CIRCUIT CALLOUTSANALOG CIRCUIT CALLOUTS

X = DEVICE NUMBER, WHEN THERE ARE MULTIPLE UNITS

43/CS

8

4

7

3

WH

TACHOMETER

21 IMPEDANCE/DISTANCE RELAY

UNDERVOLTAGE RELAY27

49 THERMAL RELAY

51V TIME OVERCURRENT, VOLTAGE RESTRAINED

60 VOLTAGE OR CURRENT BALANCE RELAY

67 DIRECTIONAL TIME OVERCURRENT RELAY

81O/U FREQUENCY RELAY, OVER/UNDER

TIME OVERCURRENT RELAY

TIME OVERCURRENT RELAY, GROUND FAULT

POWER CIRCUIT BREAKER

NGR

PST

[3/4"C,1 (2C#10,1#10G) TYPE 2]

[3/4"C,1 (2C#12,1#12G) TYPE 2]

[1 1/2"C,2 (3C#10,1#10G) TYPE 2]

[1 1/4"C,2 (3C#12,1#12G) TYPE 2]

[1"C,1 (3C#8,1#10G) TYPE 2]

[3/4"C,1 (3C#10,1#10G) TYPE 2]

[3/4"C,1 (3C#12,1#12G) TYPE 2]

[EC-8]

[EC-7]

[EC-6]

[EC-5]

[EC-4]

[EC-3]

[EC-2]

[EC-1]

[1-7C #12 TYPE 1]

[2"C,1-37C TYPE 1]

[1 1/2"C,1-25C TYPE 1]

[1 1/2"C, 1-19C TYPE 1]

[1"C,1-12C TYPE 1]

[1"C,1-9C TYPE 1]

[3/4"C,1-7C TYPE 1]

[3/4"C,1-5C TYPE 1]

[2"C,3#4/0, 1#3G]

[2"C,3#3/0, 1#4G]

[1 1/2"C,3#2/0, 1#4G]

[1 1/2"C,3#1, 3#14,1#6G]

[1 1/4"C,3#1, 1#6G]

[1 1/4"C,3#2, 1#6G]

[1 1/4"C,3#3, 3#14,1#6G]

[1 1/4"C,3#3, 1#6G]

[1 1/4"C,3#4,5#14,1#8G]

[1 1/4"C,3#4,3#14,1#8G]

[1"C,3#4,1#8G]

[1"C,3#6, 5#14,1#8G]

[1"C,3#6, 4#14,1#8G]

[1"C,3#6, 3#14,1#8G]

[1"C,3#6, 2#14,1#8G]

[1"C,3#6, 1#8G]

[1"C,2#6, 1#10G]

[1"C,3#8,5#14,1#10G]

[1"C,3#8,4#14,1#10G]

[1"C,3#8,3#14,1#10G]

MULTICONDUCTOR POWER CABLE CIRCUIT CALLOUTS

MULTICONDUCTOR CONTROL CABLE CIRCUIT CALLOUTS

FOR METRIC CONDUIT SIZES USE THE FOLLOWING CONVERSION:

ENCASED, MINIMUM CONDUIT SIZE SHALL BE 1".

WHERE CIRCUITS ARE UNDERGROUND, DIRECT BURIED OR CONCRETE

ON AMPACITIES AT 75 DEGREES C.

AT 60 DEGREES C, SIZING OF CONDUCTORS #1/0AWG AND LARGER BASED 

SIZING OF CONDUCTORS #1AWG AND SMALLER BASED ON AMPACITIES

CONDUIT SIZES ARE BASE ON THE AREA OF THW  CONDUCTORS.

FOR CABLE TYPES, SEE SPECIFICATIONS.

ELEMENTARY DIAGRAMS-1

ONE LINE PROTECTION RELAYING AND

ELEMENTARY DIAGRAMS-2

ONE LINE PROTECTION RELAYING AND GENERAL CIRCUIT CONDUCTOR AND CONDUIT IDENTIFICATION

SYMBOL DESCRIPTION DEVICE TABLE CIRCUIT AND RACEWAY
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N

C
IV
IL

S
IT

E
 P

L
A

N

1"=10'

 

1"=10'-0"

EAST STREET PUMP STATION SITE PLAN

DESIGN RESILIENCY PROTECTION ELEV. = 16.03.

ALL ELEVATIONS SHOWN ARE NAVD 882.

BASE FLOOD ELEV. = 13.01.

NOTES:

LEVEL CONTROL ROOM

EXISTING UPPER 

GENERATORS

EMERGENCY 

TWO (2) 10X40

CARBON VESSEL (TYP)

10' DIA ACTIVATED 

DUCTWORK (TYP)

30" FOUL AIR 

DUCTWORK (TYP)

36" FOUL AIR 

SOUND ENCLOSURE

ODOR CONTROL FAN

DAMPERS (TYP)

BALANCING 

P
R

E
L
IM
IN

A
R

Y
 –
 N

O
T
 F

O
R
 C

O
N

S
T

R
U

C
T
IO

N

FORCE MAIN

PUMP STATION

SUBMERSIBLE 

DWF 

VALVE CHAMBER

ROOM

SWITCHGEAR/CONTROL 

ELECTRICAL 

LEVEL FOR NEW 

EXPANDED UPPER 

TRANSFORMER PAD

NEW ELEVATED UI 
CHAMBER

DIVERSION 
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TYP

FRP HANDRAIL,

AND FRAME, TYP

FRP DOOR

CHAINS

W/ SAFETY

FLOOR HATCH

TYPE 316 SST

ODOR CONTROL

MECHANICAL ROOM

UNASSIGNED

STORAGE

OIL TANK ROOM

BOILER ROOM

TOILET

CLOSET

JANITOR

UPPER MOTOR ROOM

DN UP

GROUND FLOOR PLAN
1/4"=1'-0"

N

1/4"=1'-0"

BARRIER CMU WALL

2 HOUR FIRE

RATED FRP DOOR

1 1/2 HOUR FIRE

O
P

E
R

A
T
IO

N
S
 B

U
IL

D
IN

G
 -
 G

R
O

U
N

D

AND EYEWASH

SAFETY SHOWER

YELLOW EDGE

CONC STOOP W/ SAFETY

ABOVE

PANEL WINDOW

TRANSLUCENT 

INSULATED

SUMP PUMP

DIRECT DRAIN TO

TO BE LEVEL W/ FLOOR,

FIX DRAIN AND COVER

NO. 1

STAIR

NO. 3

STAIR

NO. 2

STAIR

UP

P
R

E
L
IM

IN
A

R
Y
 –
 N

O
T
 F

O
R
 C

O
N

S
T

R
U

C
T
IO

N

RATED FRP DOOR

1 HOUR FIRE

J
. 

O
S

O
K
IE

F
L

O
O

D
 R

E
S
IS

T
A

N
T
 D

E
S
IG

N

5' ABOVE FLOOR

CONTAINMENT

BATTERY

 
 

 
 

   
   

1
NTS

FLOOR
T/ GROUND 

T/ NEW WALL

EL +10.70

EXST FDN WALL

DETAIL

DRY FLOOD PROOFING PERMITER WALL

EXST CMU WALL

EL +16.00 

INT FACE

CONC WALL ON 

NEW PERMITER 

EXST FDN WALL

FLOOR
T/ GROUND 

EL +10.70

CONC WALL

NEW PERMITER 

T/ NEW WALL

NTS

DETAIL

DRY FLOOD PROOFING INTERIOR WALL

ABOVE DFE
CMU WALL 

EL +16.00 

1a

EXST FDN WALL

EXST CMU WALL

FLOOR
T/ GROUND 

EL +10.70

EL +16.00 

2
NTS

DETAIL

G
R

O
U

N
D
 F

L
O

O
R

1
'-
0
" 

M
A

X
 A

B
O

V
E

WET FLOOD PROOFING PERMITER WALL

SLR

FLOOD VENT

PERMITER 

 
 

LEGEND

CONCRETE WALL

NEW PERMANENT 

BARRICADE

REMOVABLE FLOOD 

BARRICADES

AREA WITH FLOOD 

DRY FLOOD PROOF 

NOTES

FLOOD PROOFING 

F
L

O
O

D
 P

R
O

O
F
IN

G
 6

5
 M

G
D
 C

A
P

A
C
IT

Y

BARRICADE

PERIMETER FLOOD 

VENTS

AREA WITH FLOOD 

WET FLOOD PROOF 

    LOCATED ABOVE THE DFE.

    ESSENTIAL EQUIPMENT SHALL BE

c. ALL ELECTRICAL, LIFE SAFETY AND

    PROOF AREA SHALL BE PROVIDED.

    ROOM WITHIN THE DRY FLOOD 

    DOOR FROM EACH ISOLATED

b. A BUILDING CODE COMPLIANT EXIT 

    APPROVED BY "AHJ".

a. FLOOD PROOFING PLAN SHALL BE

THE FOLLOWING:

PROOFING SHALL CONFORM WITH 

AREAS IDENTIFIED FOR DRY FLOOD 6.

    OPENINGS (Ao) = 2.5 in^2/1.0 ft^2

a. AREA OF FLOOD RELIEF 

THE FOLLOWING:

PROOFING SHALL CONFORM WITH 

AREAS IDENTIFIED FOR WET FLOOD 5.

THE GROUND FLOOR EL = 10.704.

EL (SLR) = 16.00

PROJECTED SEA LEVEL RISE3.

DESIGN FLOOD EL (DFE) = 14.002.

BASE FLOOD EL (BFE) = 13.001.
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STEP

FRP HANDRAIL, TYP

TYP

GRATING,

FRP

COAT CONCRETE, TYP

AND SEAL MASONRY AND

CONCRETE, TUCK-POINT

CLEAN MASONRY AND

SINK

SST SERVICE

SCREENING ROOM

ROOM

MECHANICAL

GARAGE

TYP

FRP HANDRAIL,

MCC ROOM

PATCH CMU AND FLOOR

AND HARDWARE,

DEMO DOOR FRAME

AND FLOOR

OPENING.  PATCH CMU

FRAME, AND CMU BELOW

DEMO STAIR, OPENING

COAT CONCRETE, TYP

AND SEAL MASONRY AND

CONCRETE, TUCK-POINT

CLEAN MASONRY AND

SCREEN WALL

EXISTING
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