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SYMBOL MANUFACTURER/MODEL/DESCRIPTION

Rain Bird 8005-SS

Turf Rotor, 5.0" Pop-Up, Stainless Steel Riser, Standard Nozzle. With

Seal-A-Matic Check Valve, Adjustable 50-330 arc, and 360

Non-Reversing Full-Circle.  1" (26/34) NPT Female Threaded Inlet.

Extended Radius is Ideal for Large Turf Applications.

SYMBOL MANUFACTURER/MODEL/DESCRIPTION

Rain Bird PEB

1", 1-1/2", 2" Plastic Industrial Valves.  Low Flow Operating Capability,

Globe Configuration.

Rain Bird 44-LRC

1" Brass Quick-Coupling Valve, with Corrosion-Resistant Stainless Steel

Spring, Locking Thermoplastic Rubber Cover, and 2-Piece Body.

Matco-Norca 10RT

2" to 8" cast iron gate isolation valve.  Ring-Tite Gasket Ends.  Resilient

wedge with epoxy coating and optional nut.  For IPS pipe. Same size as

mainline pipe.

Febco 825Y 2"

Reduced Pressure Backflow Preventer

Rain Bird ESP-LXD-LXMM

Flow sensing Two-Wire Decoder Commercial Controller.  50 Stations.

UV-Resistant, Outdoor-Rated, Powder-Coated Metal Cabinet.  Available

in the US market, International, European, or Australian Markets.

Rain Bird WR2-RFS

Wireless Rain/Freeze Sensor.

2-Wire Grounding Point

Install as per plan detail and manufacturers instructions.

Solar Power Equipment

Site One Greentech Model Solar 250Temp

See plan detail.

Water Meter 2"

Irrigation Lateral Line: PVC Class 200 SDR 21

Irrigation Mainline: PVC Class 200 SDR 21

Pipe Sleeve: PVC Schedule 40
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IRRIGATION SCHEDULE
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SYMBOL DESCRIPTION

Irrigation system water source to be a 3" service line to a 2" water meter.  System

requirements are 51 gpm at a static pressure of 80 psi.  Verify available flow and

pressure prior to construction.

Install 2" RPZ backflow preventer with HDPE insulated enclosure on a concrete

pad as per plan detail.

Coordinate exact location of the solar panel, irrigation controller and rain sensor

with the owners representative.  See plan detail for approximate layout of solar

panel, controller and rain sensor

1

2

3

REFERENCE NOTES SCHEDULE

NUMBER MODEL SIZE TYPE GPM PSI PSI @ POC PRECIP

C1 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.37 70.89 0.69 in/h

C2 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.93 71.48 0.35 in/h

C3 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.95 71.93 0.36 in/h

C4 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.94 72.19 0.35 in/h

C5 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.27 71.58 0.70 in/h

C6 Rain Bird PEB 1-1/2" Turf Rotor 25.20 58.02 70.36 1.35 in/h

C7 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.33 71.64 0.72 in/h

C8 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.36 71.56 0.69 in/h

C9 Rain Bird PEB 1-1/2" Turf Rotor 25.20 58.18 70.21 1.35 in/h

C10 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.14 72.42 0.71 in/h

C11 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.79 73.06 0.34 in/h

C12 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.79 72.64 0.34 in/h

C13 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.84 72.61 0.36 in/h

C14 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.25 72.15 0.69 in/h

C15 Rain Bird PEB 1-1/2" Turf Rotor 25.20 57.85 70.40 1.30 in/h

C16 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.27 72.71 0.71 in/h

C17 Rain Bird PEB 1-1/2" Turf Rotor 50.40 56.25 72.89 0.70 in/h

C18 Rain Bird PEB 1-1/2" Turf Rotor 25.20 57.76 70.38 1.36 in/h

VALVE SCHEDULE

NUMBER MODEL TYPE PRECIP IN./WEEK MIN./WEEK GAL./WEEK GAL./DAY

C1 Rain Bird PEB Turf Rotor 0.69 in/h 1 88 4,435

C2 Rain Bird PEB Turf Rotor 0.35 in/h 1 173 8,719

C3 Rain Bird PEB Turf Rotor 0.36 in/h 1 169 8,518

C4 Rain Bird PEB Turf Rotor 0.35 in/h 1 170 8,568

C5 Rain Bird PEB Turf Rotor 0.70 in/h 1 87 4,385

C6 Rain Bird PEB Turf Rotor 1.35 in/h 1 45 1,134

C7 Rain Bird PEB Turf Rotor 0.72 in/h 1 84 4,234

C8 Rain Bird PEB Turf Rotor 0.69 in/h 1 88 4,435

C9 Rain Bird PEB Turf Rotor 1.35 in/h 1 45 1,134

C10 Rain Bird PEB Turf Rotor 0.71 in/h 1 85 4,284

C11 Rain Bird PEB Turf Rotor 0.34 in/h 1 178 8,971

C12 Rain Bird PEB Turf Rotor 0.34 in/h 1 178 8,971

C13 Rain Bird PEB Turf Rotor 0.36 in/h 1 169 8,518

C14 Rain Bird PEB Turf Rotor 0.69 in/h 1 87 4,385

C15 Rain Bird PEB Turf Rotor 1.30 in/h 1 47 1,184

C16 Rain Bird PEB Turf Rotor 0.71 in/h 1 85 4,284

C17 Rain Bird PEB Turf Rotor 0.70 in/h 1 86 4,334

C18 Rain Bird PEB Turf Rotor 1.36 in/h 1 45 1,134

TOTALS: 1,909 91,627

EXAMPLE WATERING SCHEDULE

Generated: 2020-07-24 14:17

P.O.C. NUMBER: 01

Water Source Information:

FLOW AVAILABLE

Water Meter Size: 2"

Flow Available: 120.00 gpm

PRESSURE AVAILABLE

Static Pressure at POC: 80.00 psi

Elevation Change: 5.00 ft

Service Line Size: 3"

Length of Service Line: 20.00 ft

Pressure Available: 77.00 psi

DESIGN ANALYSIS

Maximum Station Flow: 50.40 gpm

Flow Available at POC: 120.00 gpm

Residual Flow Available: 69.60 gpm

Critical Station: C11

  Design Pressure: 50.00 psi

  Friction Loss: 2.87 psi

  Fittings Loss: 0.29 psi

  Elevation Loss: 0.00 psi

  Loss through Valve: 3.63 psi

Pressure Req. at Critical Station: 56.79 psi

Loss for Fittings: 0.21 psi

Loss for Main Line: 2.09 psi

Loss for POC to Valve Elevation: 0.00 psi

Loss for Backflow: 12.04 psi

Loss for Water Meter: 1.93 psi

Critical Station Pressure at POC: 73.06 psi

Pressure Available: 77.00 psi

Residual Pressure Available: 3.94 psi

CRITICAL ANALYSIS
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SYMBOL MANUFACTURER/MODEL/DESCRIPTION

Rain Bird 8005-SS

Turf Rotor, 5.0" Pop-Up, Stainless Steel Riser, Standard Nozzle. With

Seal-A-Matic Check Valve, Adjustable 50-330 arc, and 360

Non-Reversing Full-Circle.  1" (26/34) NPT Female Threaded Inlet.

Extended Radius is Ideal for Large Turf Applications.

SYMBOL MANUFACTURER/MODEL/DESCRIPTION

Rain Bird PEB

1", 1-1/2", 2" Plastic Industrial Valves.  Low Flow Operating Capability,

Globe Configuration.

Rain Bird 44-LRC

1" Brass Quick-Coupling Valve, with Corrosion-Resistant Stainless Steel

Spring, Locking Thermoplastic Rubber Cover, and 2-Piece Body.

Matco-Norca 10RT

2" to 8" cast iron gate isolation valve.  Ring-Tite Gasket Ends.  Resilient

wedge with epoxy coating and optional nut.  For IPS pipe. Same size as

mainline pipe.

Febco 825Y 2"

Reduced Pressure Backflow Preventer

Rain Bird ESP-LXD-LXMM

Flow sensing Two-Wire Decoder Commercial Controller.  50 Stations.

UV-Resistant, Outdoor-Rated, Powder-Coated Metal Cabinet.  Available

in the US market, International, European, or Australian Markets.

Rain Bird WR2-RFS

Wireless Rain/Freeze Sensor.

2-Wire Grounding Point

Install as per plan detail and manufacturers instructions.

Solar Power Equipment

Site One Greentech Model Solar 250Temp

See plan detail.

Water Meter 2"

Irrigation Lateral Line: PVC Class 200 SDR 21

Irrigation Mainline: PVC Class 200 SDR 21

Pipe Sleeve: PVC Schedule 40
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TWO WIRE CONTROL SYSTEM NOTES

1.  ALL DECODER WIRE SPLICE CONNECTORS TO BE 3M DBY-6 OR BETTER.

2.  ALL DECODER TO VALVE SOLENOID SPLICE CONNECTORS TO BE 3M DBY-6 OR

BETTER

3.  ALL GROUNDING POINTS TO HAVE LSP-01 LIGHTNING ARRESTOR INSTALLED

INLINE AS PER MANUFACTURER'S REQUIREMENTS AND INSTALLED AS PER DETAIL.

4.  ALL 2-WIRE PRODUCTS TO BE INSTALLED AND OPERATED AS PER THE

MANUFACTURER'S RECOMMENDATIONS AND OR REQUIREMENTS.

5.  IRRIGATION CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL NECESSARY

2-WIRE INSTALLATION TRAINING PRIOR TO PROJECT START, NOTIFY IRRIGATION

CONSULTANT WHEN TRAINING HAS BEEN COMPLETED.

6.  IRRIGATION CONTRACTOR IS RESPONSIBLE FOR TRAINING OWNERS STAFF, AS

NEEDED, ON THE OPERATION AND MAINTENANCE OF THE CONTROL SYSTEM.

7.  IRRIGATION CONTRACTOR IS RESPONSIBLE FOR COMPLETE PROGRAMMING

AND OPERATION OF THE CONTROL SYSTEM FOR 6 MONTHS FROM THE DAY THE

CONTROLLER BECOMES FUNCTIONAL.  CONTRACTOR TO PROVIDE THE OWNERS

REPRESENTATIVE A COMPUTER SPREAD SHEET THAT SHOWS EACH PROGRAM,

OPERATIONAL DAYS AND RUN TIMES PER ZONE.

CONTROLLER INSTALLATION NOTES

1.  IRRIGATION CONTRACTOR TO COORDINATE EXACT LOCATION OF

CONTROLLER WITH OWNER'S REPRESENTATIVE.

2.  PROVIDE 120VAC POWER FROM THE SOLAR PANEL POWER INVERTER TO

THE CONTROLLER IN 1-1/4" PVC SCH 40 ELECTRICAL CONDUIT .

3.  CONTROLLER TO BE SECURELY ATTACHED TO THE CONCRETE PEDESTAL

BASE USING CONCRETE METALLIC WEDGE STYLE ANCHORS.

4.  ALL IRRIGATION CONTROL WIRE ABOVE GRADE TO BE ENCASED IN PVC

ELECTRICAL CONDUIT.

5.  CONTROLLER TO BE GROUNDED AS PER MANUFACTURERS

RECOMMENDATIONS AND PLAN DETAIL.

GENERAL NOTES

1.  ALL TRENCHING TO BE OUTSIDE OF TREE DRIP LINE

2.  MAINLINE TO HAVE MINIMUM OF 18" OF COVER AND A MINIMUM OF 18" OFF

OF THE HARDSCAPE

3.  LATERALS TO HAVE MINIMUM OF 12" OF COVER AND A MINIMUM OF 12" OFF

OF THE HARDSCAPE

4.  NO ROCKS, BOULDERS OR SHARP OBJECTS TO BE IN TRENCH BACKFILL

5.  ALL PIPE TO BE INSTALLED AS PER MANUFACTURES SPECIFICATIONS

6.  SPRINKLERS AND RELATED EQUIPMENT TO BE INSTALLED AS PER DETAILS

7.  TWO WIRE CONTROL WIRE TO BE 14 GA UL 2 CONDUCTOR, JACKETED AND

APPROVED BY 2-WIRE CONTROLLER MANUFACTURER

8.  ALL 2-WIRE CONTROL WIRE TO HAVE 14GA "BLUE" TRACER WIRE FROM THE

CONTROLLER TO ALL CONTROL VALVES.  TRACER WIRE TO HAVE A 24"

LOOP  LOCATED IN EACH CONTROL VALVE AND ISOLATION VALVE BOXES.

9.  WIRE SPLICES TO BE DONE AS PER DETAILS

10.  ALL WIRE SPLICES OUTSIDE OF CONTROL VALVE BOX TO BE IN 10" VALVE

BOX

11.  TWO WIRE CONDUCTORS TO BE COLOR CODED

12.  CONTRACTOR SHALL INSTALL MANUFACTURES GROUNDING EQUIPMENT

ON BOTH THE POWER AND OUTPUT SIDES OF CONTROLLER, ALL

GROUNDING POINTS TO BE INSTALLED AS PER PLANS AND DETAILS

13.  AT EACH VALVE AND CHANGE IN MAINLINE DIRECTION CONTRACTOR TO

INSTALL A 30" LOOP OF EXTRA WIRE

14.  SPRINKLERS ARE TO BE ADJUSTED TO AVOID OVER-SPRAY INTO

NON-IRRIGATED AREAS

15.  ELECTRIC CONTROL VALVES ARE TO BE INSTALLED IN VALVE BOXES AS

FOLLOWS

14" RECTANGULAR  MINIMUM FOR EACH ELECTRIC CONTROL VALVE

JUMBO VALVE BOX FOR DRIP ZONE KITS

16.  SPRINKLERS TO BE INSTALLED 12" FROM FOUNDATIONS AND 2" FROM

HARDSCAPE

17.  CONTRACTOR TO ADD RISER EXTENSIONS TO SPRINKLERS IF REQUIRED TO

MAINTAIN PROPER COVERAGE

18.  ALL PIPING TO BE FLUSHED PRIOR TO INSTALLATION OF SPRINKLERS

19.  ALL VALVES, QUICK COUPLER VALVES, WIRE SPLICES TO BE IN

LANDSCAPED BEDS WHEREVER POSSIBLE

20.  CONTRACTOR IS RESPONSIBLE FOR OBTAINING PROPER COVERAGE OF

AREA TO BE IRRIGATED, MAKE ADJUSTMENTS AS NECESSARY

21.  CONTRACTOR SHALL EXERCISE CARE NOT TO DAMAGE EXISTING UTILITIES

REPAIRING ANY DAMAGES AT HIS OWN COST

22.  PLAN IS DIAGRAMMATIC TO IMPROVE CLARITY ALL IRRIGATION EQUIPMENT

TO BE  INSTALLED WITHIN PROPERTY LINES AND LANDSCAPED AREAS

23.  ANY DISCREPANCIES BETWEEN THE PLAN AND THE SITE TO BE REFERRED

TO THE OWNERS REPRESENTATIVE PRIOR TO CONSTRUCTION

24.  CONTRACTOR TO PROVIDE 1 YEAR WARRANTEE OF ALL PRODUCTS AND

WORKMANSHIP TO INCLUDE WINTERIZATION AND SPRING START-UP

25.  CONTRACTOR TO PROVIDE OWNER AND OR LANDSCAPE ARCHITECT

RECORD DRAWING PRIOR TO SUBSTANTIAL COMPLETION.

26.  INSTALLATION OF IRRIGATION SLEEVES IS THE IRRIGATION CONTRACTORS

RESPONSIBILITY  IRRIGATION CONTRACTOR TO COORDINATE WITH

GENERAL CONTRACTOR SLEEVE INSTALLATION PRIOR TO PAVEMENT

INSTALLATION

27.  CLEANUP AND DISPOSE OF ALL DEBRIS, WASTE AND EXCESS

CONSTRUCTION MATERIALS LEAVE AREA NEAT, CLEAN AND READY FOR

OWNERS USE PROVIDE CLEAN PAVEMENT SURFACES INCLUDING AREAS OF

PUBLIC R.O.W.

LATERAL PIPE

LATERAL TEE OR ELL

1" ROTOR

PREFABRICATED 1" SWING JOINT

FINISH GRADE

WITH STAINLESS STEEL RISER

1" INLET ROTOR

NTS

1

EARTH CONTACT

MATERIAL

GROUND ROD

GROUND PLATE

6 AWG SOLID BARE

COPPER WIRES

30" MIN. *

PVC SWEEP ELL

(1 1/2" OR LARGER)

CADWELD

CONNECTION

CONCRETE PAD

CONTROLLER

12"

COPPER GROUND PLATE

(4" X 96" X .0625")

12"

8'

10'

#6 AWG SOLID

BARE COPPER

WIRE

11' MIN.

12'

GROUND ROD

(5/8" X 10')

8'

#6 AWG SOLID

BARE COPPER WIRE ELECTRODE

SPHERE OF

INFLUENCE

BOUNDARIES

DO NOT INSTALL ANY OTHER WIRES OR CABLE

WITHIN THE SPHERE OF INFLUENCE

TOP VIEW

SIDE VIEW

CONTROLLER GROUNDING DETAIL

NTS

EARTH CONTACT

MATERIAL

GROUND PLATE

OR GROUND ROD

AS NECESSARY TO

OBTAIN MANUFACTURERS

GROUNDING REQUIREMENTS

6 AWG SOLID BARE

COPPER WIRES

30" MIN. *

CADWELD OR PRE-WELDED

CONNECTION, VISIBLE FOR

INSPECTION

CONTROL VALVE BOX WITH

SURGE SURPRESSION

DEVICE IF REQUIRED

12"

SIDE VIEW

TWO WIRE GROUNDING POINT DETAIL

NTS

ROD OR PLATE TO BE

PERPENDICULAR TO AND

AND 8' FROM WIRE PATH

C

L L

C

USE 6" CLASS 200 PIPE FOR

EXTENSION.  LENGTH AS NEEDED

CAST IRON GASKET JOINT GATE VALVE

WITH JOINT RESTRAINTS

10" ROUND VALVE BOX

FINISHED GRADE

ISOLATION VALVE DETAIL 2 1/2" AND LARGER

NTS

7 8

10
RPZ BACKFLOW PREVENTER WITH ENCLOSURE 

NTS

COPPER PIPE

COPPER PIPE

INSTALL WATER METER AND

BACKFLOW PREVENTER AS PER

ALL APPLICABLE CODES.

POC

9

STRONGBOX

BC-30-CR BACKFLOW ENCLOSURE

INSTALLED AS PER MANUFACTURER

QUICK COUPLER VALVE

NTS

BRICK SUPPORT (3)

10" ROUND VALVE BOX

MAIN LINE PIPE

PREFABRICATED SWING JOINT

3/4" MINUS GRAVEL

MAIN LINE TEE OR ELL

FINISH GRADE

4

10" ROUND VALVE BOX

NTS

GRAVEL BASE MIN. 3" DEEP

SCH 80 T.O.E. NIPPLE

MAIN LINE PIPE & FITTINGS

BRICK SUPPORTS (4)

3M DBR\Y CONNECTORS (2)

JUMBO VALVE BOX

FINISH GRADE

REMOTE CONTROL VALVE

ELECTRIC CONTROL VALVE

18-24" COILED WIRE

2

12"

SCH 40 PVC BALL VALVE

SCH 80 PVC UNION(2)

CONTROLLER AND PEDESTAL

1" PVC SCH 40 CONDUIT WITH SWEEP

ELBOW FOR POWER WIRE

FINISHED GRADE

COMPACTED SUB-GRADE

3" SCH 40 PVC CONDUIT WITH SWEEP

ELBOW FOR CONTROL WIRE,

MASTER VALVE WIRE AND

FLOW SENSOR WIRE.

CONCRETE PAD, 6" MINIMUM THICKNESS

WITH A MINIMUM OF A 4" CONCRETE

BOARDER AROUND THE PEDESTAL

PEDESTAL MOUNT CONTROLLER

5

NTS

COPPER PIPE 24" BEYOND

CONCRETE PAD

CONCRETE BASE.  INSTALL AS PER

ENCLOSURE MANUFACTURERS

INSTALLATION INSTRUCTIONS.

STEP 1

STEP 5

STRAP TOP TO CONNECTOR

STEP 2

STEP 3

STEP 4

TABS

NTS

PUSH WIRE NUT

INTO CONNECTOR

PAST TABS

AND TWIST TOGETHER

TWIST WIRE NUT ONTO WIRE ENDS

WIRE CONNECTION 3M-DBY-6

STRIP WIRES 1/2" FROM ENDS

3

MOUNTING WALL

RECIEVER

WIRELESS SENSOR

WIRELESS RAIN SENSOR

NTS

NOTE:

MOUNT SENSOR ON ANY SURFACE WHERE IT WILL BE EXPOSED TO

UNOBSTRUCTED RAINFALL, BUT NOT IN PATH OF SPRINKLER SPRAY,

NO MORE THAN 300' FROM RECEIVER UNIT.

MOUNT RECEIVER UNIT NO FURTHER THAN 6' FROM CONTROLLER.

6
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SOLAR PANEL DETAIL

NTS

10

1

1

2

3

4

5

6

7

8

STRONGBOX STAINLESS STEEL NEMA 3R RAINPROOF
ENCLOSURE AND SOLAR ASSEMBLY BY SOGT.
POWER INVERTER.

CHARGE CONTROLLER.

*1 TO 2 PANELS, INSTALL 15'  x 3" GALVANIZED POLE.
*3 TO 4 PANELS, INSTALL 15' x 4" GALVANIZED POLE.
FINISHED GRADE.

1-1/2" ELECTRICAL CONDUIT AND SWEEP ELL FOR 120
VAC POWER LINE TO CONTROLLER.
1-1/2" PVC CONDUIT AND SWEEP ELL WITH #6 GROUND
WIRE TO EXTERNAL GROUND ROD LOCATION.

9

11

12

13

14

15

WIRE REINFORCED CONCRETE PAD, 4" GREATER IN
SIZE ON ALL SIDE THAN THE ALUIMINUM SKID.

POLE ATTACHMENT FLANGE.  BOLT TO THE SKID, SIZE
PER POLE DIAMETER.

2

STAINLESS STEEL ANCHOR BOLTS.

UL LISTED 5/8" x 8' GROUND ROD WITH #6 GROUND WIRE
AND CLAMP INSTALLED INSIDE 10" ROUND VALVE BOX.

END VIEW

ENCLOSURE AND POLE MOUNTING SKID, ALUMINUM
4' X 5'.  ANCHOR SKID TO CONCRETE PAD ON ALL 4
CORNERS WITH STAINLESS STEEL ANCHORS.

1-1/4" GALVANIZED CONDUIT AND SWEEP ELBOW
INTO THE ENCLOSURE.

12

SOLAR PANELS
FACE SOUTH

3

*4

7 8

1

2

10

96 5

15

MOUNT SOLAR PANEL ON GALVANIZED POLE WITH
BRACKET PROVIDED BY SOGT. POLE NOT INCLUDED.

SOLAR PANEL LOCATION NOTE:
THE DISTANCE FROM SOLAR PANEL POLE TO
SOLAR ASSEMBLY ENCLOSURE SHALL BE NO
GREATER THAN 12'.

INSTALLATION NOTE:
SOLAR DETAIL IS TO BE USED FOR ILLUSTRATIVE
PURPOSES ONLY. THE CONTRACTOR IS
RESPONSIBLE FOR COMPLYING WITH ALL
LOCAL CONSTRUCTION AND SAFETY CODES
FOR INSTALLATION OF THE SOLAR PANEL.

GROUNDING NOTE:
GROUND ROD SHALL BE LOCATED BETWEEN
8'-12' AWAY FROM ENCLOSURE UNLESS
OTHERWISE SPECIFIED. A 10" ROUND VALVE
BOX SHALL BE INSTALLED OVER THE GROUND
ROD FOR LOCATION AND MAINTENANCE
PURPOSES.

CABLE AND WIRE NOTE:
ALL CABLES AND ELECTRICAL WIRES MUST BE
RUN IN CONDUIT.

45°

16 WATER PROOF ELECTRICAL JUNCTION BOX
ATTACHED TO POLE FOR SOLAR WIRING.

16

10 BATTERIES FOR POWER STORAGE. NUMBER OF
BATTERIES BASED ON POWER REQUIREMENT.

17 GALVANIZED END CAP. SIZE PER POLE DIAMETER.

17

+ -

+ -

1

8'-12' AWAY

18"W x 36"H, STRONGBOX: SB-18SS OR SB-18DSS

FRONT ENTRY ON ALUMINUM SKID

SOLAR ASSEMBLY - 250 SERIES, QUOTE #4722853 dated 8-28-2020

TM

12

14

13

SOLAR PANEL EQUIPMENT

SOLAR PANEL GROUND,

SEE SOLAR PANEL DETAIL

CONTROLLER
CONTROLLER GROUNDING POINT

FENCE

MOUNT RAIN SENSOR ON TOP OF

SOLAR PANEL MOUNTING POST

SOLAR PANEL AND CONTROLLER LAYOUT

NTS

11

AutoCAD SHX Text
C

AutoCAD SHX Text
60 GERMANTOWN COURT // SUITE 100 // MEMPHIS // TENNESSEE // 38018// SUITE 100 // MEMPHIS // TENNESSEE // 38018 SUITE 100 // MEMPHIS // TENNESSEE // 38018// MEMPHIS // TENNESSEE // 38018 MEMPHIS // TENNESSEE // 38018// TENNESSEE // 38018 TENNESSEE // 38018// 38018 38018



LIGHTING

ELECTRICAL LEGEND

SYMBOL DESCRIPTION SYMBOL

SOLAR POLE LIGHTING FIXTURE (LED)

BASIC MATERIALS

G

T

1

SWITCHBOARD

DISTRIBUTION PANEL

BRANCH CIRCUIT PANEL

TRANSFORMER

MOTOR CONNECTION

GENERATOR CONNECTION

DISCONNECT SWITCH (FUSED AS REQUIRED)

MOTOR CONTROLLER (SPECIFIED IN OTHER THAN DIV. 26)

COMBINATION MOTOR CONTROLLER & DISCONNECT SWITCH (SPECIFIED IN OTHER THAN 
DIV. 26)

EQUIPMENT NOT FURNISHED UNDER DIV. 26 (SPECIFIED IN OTHER THAN DIV. 26)

ELECTRIC METER

RELAY

CIRCUIT BREAKER

LIGHTING CONTACTOR

PHOTOCELL

THERMOSTAT

BRANCH CIRCUIT WIRE & CONDUIT RUN CONCEALED IN WALL OR ABOVE CEILING,
HOME RUN TO PANELBOARD.  A NUMERAL, IF PRESENT AT ARROW HEAD, INDICATES
CIRCUIT NUMBER.  ANY BRANCH CIRCUIT SHOWN WITHOUT SLASH MARKS
INDICATES A CONDUIT CONTAINING (3) #12 AWG CONDUCTORS (HOT, NEUTRAL &
GROUND).  SLASH MARKS, IF PRESENT, INDICATE THE FOLLOWING: HOT (ENERGIZED) 
CONDUCTOR, NEUTRAL CONDUCTOR, & GROUND CONDUCTOR

WIRE & CONDUIT RUN EXPOSED

WIRE & CONDUIT RUN IN OR UNDER FLOOR

DISCONNECT SWITCH

JUNCTION BOX

MANUAL MOTOR STARTER SWITCH

G.F.I. TYPE DUPLEX RECEPTACLE OUTDOORS (WEATHERPROOF)

M

SERVICE AND DISTRIBUTION

R

CB

LC

PC

T

DESCRIPTION

J

S

WP

ELECTRICAL 

ABBREVIATIONS
SYMBOL DESCRIPTION

A
AFF
AFG
AIC
ANN
AUX
AWG
C
CB
CKT
CLP
CT
CU
DISC
EDF
FAAP
FACP
FLA
G
GFI
HP
HZ
KCMIL
KVA
KW
LED
MCC
MLO
N
NEC
PF
SOWB
UGW
V
VA
VFD
WP
XFMR
3P
3PH
4W
30/3

AMPERE
ABOVE FINISHED FLOOR
ABOVE FINISHED GRADE
AMPERES INTERRUPTING CURRENT
ANNUNCIATOR
AUXILIARY
AMERICAN WIRE GAUGE
CONDUIT
CIRCUIT BREAKER
CIRCUIT
CURRENT LIMITING PANEL
CURRENT TRANSFORMER
COPPER
DISCONNECT
ELECTRIC DRINKING FOUNTAIN
FIRE ALARM ANNUMNICATOR PANEL
FIRE ALARM CONTROL PANEL
FULL LOAD AMPS
GROUND
GROUND FAULT CURRENT INTERRUPTER
HORSEPOWER
HERTZ
THOUSAND CIRCULAR MILS
KILOVOLT-AMPERE
KILOWATT
LIGHT EMITTING DIODE
MOTOR CONTROL CENTER
MAIN LUGS ONLY
NEUTRAL
NATIONAL ELECTRIC CODE
POWER FACTOR
SPACE ONLY WITH BUS
UNDERGROUND ELECTRICAL
VOLT
VOLT-AMPERE
VARIABLE FREQUENCY DRIVE
WEATHER PROOF
TRNASFORMER
THREE POLE
THREE PHASE
FOUR WIRE
30 AMPERE, 3-POLE

GENERAL PROJECT NOTES:

1. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH DIVISION 26 SPECIFICATIONS, NATIONAL ELECTRICAL 
CODE, AND ALL OTHER APPLICABLE STANDARDS AND REGULATIONS ENFORCED BY THE AUTHORITY HAVING 
JURISDICTION.

2. ALL ABOVE GROUND EXTERIOR CONDUIT SHALL BE GALVANIZED RIGID STEEL CONDUIT WITH CORROSION 
RESISTANT FITTINGS, CLAMPS AND SUPPORT.  INTERIOR EXPOSED CONDUIT ABOVE GROUND SHALL BE EMT.

3. IN THE EVENT OF CONFLICTS BETWEEN THE DRAWINGS, SPECIFICATIONS, CODES AND REGULATIONS, NOTIFY 
THE ENGINEER IN WRITING FOR ENGINEER OF RECORD'S OPINION PRIOR TO INSTALLATION.

4. SHOP DRAWINGS SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL AND REVIEW.

5. SMACNA SEISMIC RESTRAINT MANUAL, THIRD EDITION 2008, OR LATEST REVISION MAY BE USED AS A GUIDE FOR 
GENERAL SEISMIC SUPPORT DETAIL AND SUPPORT SPACING RECOMMENDATIONS.

6. COORDINATE LOCATION OF ALL LIGHTING FIXTURES WITH OTHER DISCIPLINES PRIOR TO ROUGH-IN.

7. ELECTRICAL CONTRACTOR SHALL VERIFY VOLTAGE AND AMP DRAW FOR ALL NEW EQUIPMENT.

POL
E

FILL WITH NON-
SHRINKING GROUT

ANCHOR BOLT

3/4''
3/4'
'3/4'
'

1
 

3
/4

'
'

POLE

SEE LARGE 
SCALE DETAIL AT 
LEFT

1'' CHAMBER  RUBBED 
     CONRETE FINISHED ABOVE GRADE

ANCHOR BOLTS

FINISHED GRADE

18'' 
ROUN
D

3000 PSI
CONCRETE

#3 REBAR LOOPS
12'' ON CENTERS

8 #6 
VERTICAL 
REBARS

5/8'' GROUND ROD 4
'-
0
'' 

M
IN

IM
U

M

#6 BARE 
COPPER 
GROUND 
WIRE

2787 Stage Center Drive, Suite 101
Bartlett, Tennessee 38134

www.innovativees-llc.com 901.379.0500
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CODE ANALYSIS - INTERNATIONAL BUILDING CODE 2015

CODE COMMENTS

JURISDICTION

Memphis and Shelby County Construction Code Enforcement

APPLICABLE CODES

2015 International Building Code with Local Amendments

2015 International Existing Building Code with Local Amendments

2015 International Residential Code with Local Amendments

2014 National Electrical Code

2018 Joint Electrical Code

2015 International Mechanical Code with Local Amendments

2015 International Fuel Gas Code with Local Amendments

2015 International Plumbing Code with Local Amendments

2015 International Energy Conservation Code with Local Amendments

2009 ICC A117.1 Accessibility and Useable Buildings and Facilities )by reference)

2013 ASME 17.1 Safety Code for Elevators and Escalators (by reference)

DRAWING LIST - ELECTRICAL

E1.00 ELECTRICAL - LEGEND, GENERAL NOTES, SCHEDULES, & DETAILS

E1.01 ELECTRICAL - PHOTOMETRICS PLAN

E1.02 ELECTRICAL - SITE PLAN

Grand total: 3

N.T.S.
2

POLE DETAIL - FLUSH
N.T.S.

3
SOLAR PARKING LIGHT FIXTURE

LIGHT FIXTURE SCHEDULE

Type Mark Count Manufacturer Description Model Wattage Voltage Luminous Flux
Total Light

Loss Factor
Initial Color

Temperature Comments

A 14 Cooper Lighting 1-10 Light Squares - LED GLEON-1A 20 W 3000 lm 1 4000 KSOL EVERGENSOLAR AREA LIGHT & POLESOL EVERGEN

R
J
H

R
J
H

1/2" = 1'-0"
1

IRRIGATION  CONTROLLER
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1

ELECTRICAL - PHOTOMETRICS PLAN

GENERAL DRAWING NOTES

A. PLEASE REFER TO SHEET E1.00 FOR PROJECT NOTES, LEGEND, 
SCHEDULES, & DETAILS
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POWER EQUIPMENT

2787 Stage Center Drive, Suite 101
Bartlett, Tennessee 38134

www.innovativees-llc.com 901.379.0500

0
4
-2

1
-2

1
IS

S
U

E
 F

O
R

 B
ID

6
0

 G
E

R
M

A
N

T
O

W
N

 C
O

U
R

T
S

U
IT

E
 1

0
0

M
E

M
P

H
IS

//
T

E
N

N
E

S
S

E
E

3
8

0
1

8

L
A

K
E

L
A

N
D

 A
T

H
L

E
T

IC
 C

O
M

P
L

E
X

3695300FILE NO.

M
E

M
P

H
IS

-A
R

L
IN

G
T

O
N

 R
O

A
D

C
H

K
.

D
R

.
D

A
T

E
D

E
S

C
R

IP
T

IO
N

R
E

V
.

R
E

V
IS

IO
N

 I
N

F
O

R
M

A
T

IO
N

Copyright 2021, Barge Design Solutions, Inc. ALL RIGHTS RESERVEDC

L
A

K
E

L
A

N
D

, 
T

E
N

N
E

S
S

E
E

P
H

A
S

E
 1

//
//

//

E1.02

E
L

E
C

T
R

IC
A

L
 -

S
IT

E
 P

L
A

N

1" = 30'-0"
1

ELECTRICAL - SITE PLAN

GENERAL DRAWING NOTES

A. PLEASE REFER TO SHEET E1.00 FOR PROJECT NOTES, LEGEND, 
SCHEDULES, & DETAILS

B. IRRIGATION SOLAR ASSEMBLY SHALL BE EQUAL TO  SITE ON 
GREENTECH 250 SOLAR SERIES STRONGBOX: SB-18SS WITH 8W 
CONTINUOUS POWER, 27 HOURS OF RESERVE POWER, & 36AH OF 
BATTERY CAPACITY.  

C. COORDINATE WITH SPRINKLER CONTRACTOR TO PROVIDE LATCHING 
VALVES SO THAT THEY DO NOT NEED CONSTANT POWER.
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B
F
PB
F
P

ALUMINUM BFP

ENCLOSURE WITH HINGED

ACCESS HATCH, INSULATED

WALLS, AND DRAIN.

PROVIDE 12"X12"

GRAVEL PIT NEXT

TO ENCLOSURE

2" DRAIN WITH

AIRGAP TO GRADE

NEAR GRAVEL PIT

4" CW MAIN

FROM STREET

WATER MAIN

TO POTABLE OR

IRRIGATION

Y-STRAINER

WITH BLOWDOWN

REDUCED PRESSURE

BACKFLOW PREVENTER

(TYPICAL)

GATE VALVE (TYP.)

NORMALLY OPEN

HEATING ELEMENT

4" THICK CONCRETE

SLAB EXTENDED 18"

BEYOND ALL SIDES

OF ENCLOSURE

PIPING LEGEND

COLD WATER PIPING

BFP
REDUCED PRESSURE 
BACKFLOW PREVENTER

SANITARY OR WASTE PIPING

STRAINER

DROP (OR RISE)

DRAINAGE

WATER

VALVES

PIPING

DESCRIPTIONSYMBOL

X
XX

DRAWING NUMBER

SHEET NUMBER

X

PXXX

SYMBOLS LEGEND

WC-1

DETAIL DESIGNATION

PLUMBING FIXTURE DESIGNATION

REVISION DESIGNATION

ELEVATION DETAIL DESIGNATION

X/PXXX

COLUMN LINE DESIGNATION

A1.2

POINT OF CONNECTION/REMOVAL

GENERAL PROJECT NOTES

1. CONTRACTOR SHALL COORDINATE ALL PLUMBING SYSTEMS WITH ALL OTHER TRADES, SO NOT TO CAUSE 
INTERFERENCES.

2. CONTRACTOR SHALL FIELD VERIFY ALL SITE UTILITY CONNECTIONS OR SIZE,LOCATION, AND DEPTH AND INSTALL ALL 
SYSTEMS IN ACCORDANCE WITH CONDITIONS FOUND (PRIOR TO BEGINNING INSTALLATION).  ANY PART OF PLUMBING 
SYSTEMS INSTALLED INCORRECTLY DUE TO NOT VERIFYING SAME SHALL BE REMOVED AND CORRECTED AT THE 
EXPENSE OF THE CONTRACTOR.

3. CONTRACTOR SHALL GUARANTEE ENTIRE SYSTEM FOR A PERIOD OF ONE YEAR AFTER FINAL DATE OF ACCEPTANCE.

4. PROVIDE RATED SEALANT FOR ALL PENETRATIONS THROUGH WALLS, CEILINGS AND ROOFS.  PROVIDE FIRE STOP 
SEALANT AROUND ALL PENETRATIONS THROUGH FIRE RATED WALLS, SO AS TO MAINTAIN FIRE INTEGRITY IN THE 
EVENTOF A FIRE.

5. CONTRACTOR SHALL INSTALL ALL PLUMBING SYSTEMS IN A GOOD WORKMANSHIP MANNER. ALL WORK SHALL BE 
PERFORMED IN ACCORDANCE WITH ALLAPPLICABLE CODES AND AUTHORITIES.

6. CONTRACTOR SHALL REVIEW ENTIRE SET OF DOCUMENTS INCLUDING PLUMBING PLANS AND ADVISE ARCHITECT IN 
WRITING PRIOR TO BEGINNING CONSTRUCTION IF THERE ARE ANY CODE VIOLATIONS, SPACE CONFLICTS AND/OR 
OTHER COORDINATION CONFLICTS WITH OTHER TRADES.  IT WILL BE THE CONTRACTOR'S RESPONSIBILITY TO INSTALL 
A COMPLETE PLUMBING SYSTEM IN ACCORDANCE WITH CODES, ETC.

7. SEE ARCHITECTURAL DRAWINGS FOR ALL BUILDING DIMENSIONS, DETAILS, ELEVATIONS, AND EXACT LOCATIONS OF 
ALL FIXTURES.

8. THESE DRAWINGS ARE DIAGRAMMATIC AND SHOW GENERAL PLUMBING LAYOUTS AND PIPE ROUTING ONLY.  IT IS THE 
RESPONSIBILITY OF THE CONTRACTOR TO PREPARE DETAILED SHOP DRAWINGS WHERE SPACE AND/OR 
COORDINATION ISSUES ARISE AND TO CONFIRM ALL SPACE ALLOCATIONS.

9. CONTRACTOR SHALL PROVIDE TAMPER-PROOF, LOCKABLE ACCESS PANELS FOR ALL CONCEALED VALVES, WATER 
HAMMER ARRESTORS, ETC.

10. CONTRACTOR SHALL COORDINATE ALL ELECTRICAL CHARACTERISTICS OF ELECTRICAL OPERATED EQUIPMENT WITH 
ELECTRICAL CONTRACTOR PRIOR TOORDERING SAME.  THIS APPLIES TO VOLTAGE, PHASE, RATED CAPACITIES, ETC.

11. CONTRACTOR SHALL OFFSET ALL PIPING IN BUILDING AS REQUIRED TO PROPERLY INSTALL PLUMBING SYSTEMS.

12. CONTRACTOR SHALL PROVIDE SHUTOFF VALVES ON ALL BRANCH RUNOUTS TO FIXTURES.  NO EXCEPTIONS!

13. AT COMPLETION OF PROJECT, THE CONTRACTOR SHALL REMOVE ALL AERATORS, FILTERS, ETC. AND FLUSH SYSTEM 
OUT THOROUGHLY.

14. CONTRACTOR SHALL VERIFY ALL CONNECTIONS OF MISC. EQUIPMENT FURNISHED BY OTHERS PRIOR TO INSTALLING 
THE SAME AND MAKE ALL CONNECTIONS FOR THE SAME.

15. SLEEVES SHALL BE INSTALLED WHERE PIPING PASSES THROUGH STRUCTURE. ALL HOLES THROUGH CONCRETE 
SHALL BE CORE-DRILLED.  VERIFY LOCATION WITH ARCHITECT BEFORE COMMENCING WORK.

16. ALL PIPING SHALL BE TESTED AND PROVEN TIGHT BEFORE PIPE IS CONCEALED.

17. ALL SANITARY PIPING SHALL BE INSTALLED WITH A MINIMUM SLOPE OF 1/8" PER FOOT, UNLESS NOTED OTHERWISE ON 
THE PLANS.

18. PRIOR TO SUBMITTING BID, VISIT THE SITE OF THE PROPOSED CONSTRUCTION AND THOROUGHLY INVESTIGATE 
EXISTING UTILITIES, WORKING CONDITIONS TO BE ENCOUNTERED ETC.  NO ADDITIONAL COMPENSATION SHALL BE 
ALLOWED FOR CONDITIONS INCREASING COST WHICH WERE NOT KNOWN WHEN SUBMITTING PROPOSAL IF THE 
CONDITION WAS OBVIOUS AND COULD HAVE BEEN DISCOVERED DURING A SITE VISIT.

19. DISCONNECT AND DISMANTLE EXISTING PLUMBING SYSTEMS AND EQUIPMENT TO BE DEMOLISHED AND LEAVE DEBRIS 
AND DISCONNECTED EQUIPMENT ON THE FLOOR FOR REMOVAL UNDER SECTION 02070 - SELECTIVE DEMOLITION.

20. REMOVE EXISTING PLUMBING STACKS, MAINS AND BRANCHES WHEN SERVING FIXTURES TO BE DEMOLISHED. REMOVE 
PIPING BACK TO WITHIN 24" OF THE ACTIVE MAIN AND PROVIDE CAP OR PLUG TO SUIT SYSTEM. OBTAIN EXISTING 
RECORD DRAWINGS FROM THE OWNER. MAINTAIN EXISTING PLUMBING RISERS AND STACKS SERVING FIXTURES TO 
REMAIN.

21. AFTER WALLS AND CEILINGS ARE REMOVED AND PIPING IS EXPOSED, VERIFY PIPING SERVES ONLY PLUMBING 
FIXTURES & EQUIPMENT INDICATED FOR DEMOLITION BEFORE SHUTDOWN FOR DISCONNECTION. IDENTIFY EXISTING 
PIPING WHICH SERVES FIXTURES & EQUIPMENT TO REMAIN. PROMPTLY NOTIFY ARCHITECT OF ACTIVE PIPING TO BE 
MAINTAINED WHEN LOCATED IN PARTITIONS TO BE DEMOLISHED.

22. REMOVE EXISTING STACKS AND RISERS LOCATED IN EXISTING PARTITIONS TO BE DEMOLISHED AND PROVIDE NEW 
OFFSET AT CEILING AND DROP THROUGH THE FLOOR AND RECONNECT TO THE EXISTING SERVICES AT THE FLOOR 
BELOW.

MISC. CODE NOTES

1. PERMITS SHALL BE APPLIED FOR BY LICENSED CONTRACTOR.

2. ANY CONTRACTOR WHO DESIRES TO INSTALL, ENLARGE, ALTER, REPAIR, MOVE OR REPLACE A PLUMBING SYSTEM,  
WHICH IS TO REGULATED BY THE CODE SHALL FIRST MAKE APPLICATION AND OBTAIN THE REQUIRED PERMIT FOR THE 
WORK.

3. PLUMBING PLANS & INSTALLATION SUBJECT TO PLUMBING INSPECTOR'S COMMENTS & FIELD APPROVAL.

4. FLOOR DRAINS LOCATED IN SUCH AREAS WHERE TRAPS WILL NOT BE REPLENISHED SHALL HAVE EITHER A MINIMUM 
12" DEEP SEAL TRAP, TRAP PRIMER, OR BE ON AN INDIRECT SYSTEM.

5. ALL OF PLUMBING SYSTEM SHALL BE INSTALLED IN STRICT ACCORDANCE WITH CURRENT COUNTY PLUMBING CODE 
AND LOCAL ADMENDMENTS, PLUMBING INSPECTORS & PLANS EXAMINERS REVIEW.

6. PLUMBING CONTRACTOR SHALL PROVIDE INDIRECT WASTE OPENING TO WITHIN 2 FEET OF ALL COOLING COILS & 
EVAPORATORS FOR CONDENSATE. ROUTE TO HOUSE SIDE OF ACTIVE  TRAP & CONNECT TO SAME.  VERIFY 
LOCATIONS IN FIELD WITH HVAC CONTRACTOR PRIOR TO BEGINNING INSTALLATION OF SYSTEMS.

7. WATER SUPPLY & SEWER SHALL BE PERMITTED & INSPECTED THROUGH PLUMBING DEPARTMENT.

EXISTING
WATER MAIN

3" WATER 
MAIN

3" NON-POTABLE 
WATER FOR 
IRRIGATION
(SEE IRRIGATION
PLANS FOR 
CONTINUATION)

2" POTABLE
WATER

BACK FLOW PREVENTERS
IN ENCLOSURE WITH HEAT

EXISTING
SANITARY SEWER

DRINKING FOUNTAIN

2" POTABLE
WATER

POC

EXISTING
SANITARY 
SEWER

M

M

1-1/2" 
WATER 
METER
(BY MLGW)

2-1/2" 
WATER 
METER
(BY MLGW)
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CODE ANALYSIS - INTERNATIONAL BUILDING CODE 2015

CODE COMMENTS

JURISDICTION

Memphis and Shelby County Construction Code Enforcement

APPLICABLE CODES

2015 International Building Code with Local Amendments

2015 International Existing Building Code with Local Amendments

2015 International Residential Code with Local Amendments

2014 National Electrical Code

2018 Joint Electrical Code

2015 International Mechanical Code with Local Amendments

2015 International Fuel Gas Code with Local Amendments

2015 International Plumbing Code with Local Amendments

2015 International Energy Conservation Code with Local Amendments

2009 ICC A117.1 Accessibility and Useable Buildings and Facilities )by reference)

2013 ASME 17.1 Safety Code for Elevators and Escalators (by reference)

1" = 50'-0"
1

PLUMBING - SITE PLAN

N.T.S.
2

DRINKING FOUNTAIN DETAIL

1/16" = 1'-0"
3

BACKFLOW PREVENTER ENCLOSURE

NOTES:

1.  DRINKING FOUNTAIN TO BE BY MDF FOUNTAINS OR APPROVED EQUAL, COLOR TO BE GREEN. BASE BID 

     INCLUDES AN ADA, HI/LO MODEL; 440 SM FRONT APPROACH. ALL PUSH BUTTONG ON FRONT AND REQUIRE

     LESS THAN 5 LBS. OF PRESSURE TO OPERATE.

2.   FOUNTAIN TO INCLUDE HOSE BIB WITH LOCKING COVER ON CENTER POST. SUBMIT SHOP DRAWING TO 

      LANDSCAPE ARCHITECT AND ENGINEER OF RECORD PRIOR TO ORDERING UNIT.

3.   CONTRACTOR SHLL PROVIDE ALL PLUMBING REQUIRED.

4.   DRINKING FOUNTAIN SHALL MEET ADA GUIDELINES. INSTALLATION SHALL BE IN ACORDANCE WITH MANUFACTURER'S

      INSTRUCTIONS.

5.    CONTRACTOR SHALL VERIFY FOUNTAIN LOCATIONS FOR APPROVAL OF LANDSCAPE ARCHITECT PRIOR TO INSTALLATION.
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