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Notes:
Copyright 2022.  Todd Eckenrode - Origins Golf
Design expressly reserves the common law and
statutory copyright and other property rights in
these plans.  These plans are not to be used,
reproduced, changed or copied in any form or
manner whatsoever, nor may they be assigned to
any third party, without first obtaining the express,
written consent and permission of Todd
Eckenrode - Origins Golf Design.

These drawings as prepared by the Golf Course
Architect are the Instruments of Service for use
solely with respect to this project.  The Golf
Course Architect shall be deemed the authors
and owners of their respective Instruments of
Service and shall retain all common law, statutory
and other reserved rights, including copyrights.

No other right to use Instruments of Service shall
be deemed granted or implied.  The Owner, his
partners, heirs, successors or assigns shall not
use the Instruments of Service unless the Owner
obtains the prior written Agreement of the Golf
Course Architect to do so specifically.  Any
unauthorized use of the Instrument of Service
shall be at the Owner's sole risk.  The Golf Course
Architect shall not be liable for, or responsible for
any such un-approved use or change.
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Notes:
Copyright 2022.  Todd Eckenrode - Origins Golf
Design expressly reserves the common law and
statutory copyright and other property rights in
these plans.  These plans are not to be used,
reproduced, changed or copied in any form or
manner whatsoever, nor may they be assigned to
any third party, without first obtaining the express,
written consent and permission of Todd
Eckenrode - Origins Golf Design.

These drawings as prepared by the Golf Course
Architect are the Instruments of Service for use
solely with respect to this project.  The Golf
Course Architect shall be deemed the authors
and owners of their respective Instruments of
Service and shall retain all common law, statutory
and other reserved rights, including copyrights.

No other right to use Instruments of Service shall
be deemed granted or implied.  The Owner, his
partners, heirs, successors or assigns shall not
use the Instruments of Service unless the Owner
obtains the prior written Agreement of the Golf
Course Architect to do so specifically.  Any
unauthorized use of the Instrument of Service
shall be at the Owner's sole risk.  The Golf Course
Architect shall not be liable for, or responsible for
any such un-approved use or change.
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UTILITY NOTE

ALL EXISTING UTILITIES SHALL BE REFERENCED
ON PLANS BY OWNER'S CIVIL ENGINEER AND
ARE A MANDATORY PART OF THE CONTRACT
DOCUMENTS

REMOVE 12,113 S.F. OF EXISTING CART PATH

REMOVE 3,041 S.F. OF EXISTING CART PATH

REMOVE 11,879 S.F. OF EXISTING CART PATH

REMOVE 1,470 S.F. OF EXISTING CART PATH

REMOVE 6,212 S.F. OF EXISTING CART PATH

REMOVE 9,537 S.F. OF EXISTING CART PATH

REMOVE 2,451 S.F. OF EXISTING CART PATH

REMOVE 4,478 S.F. OF EXISTING CART PATH

REMOVE 1,018 S.F. OF EXISTING CART PATH

REMOVE 10,655 S.F. OF EXISTING CART PATH

LANDSCAPE ZONE - SEE PLANS BY
PINNACLE DESIGN COMPANY (TYP.)
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REMOVE 8,617 S.F. OF EXISTING CART PATH

A-2

10/21/22

LIMITS OF WORK FOR GOLF
 COURSE CONTRACTOR (TYP.)

LEGEND

CART PATH TO BE REMOVED

GOLF COURSE CONTRACTOR
 WORK AREA

LIMITS OF WORK FOR GOLF
 COURSE CONTRACTOR

PROPOSED
LANDSCAPE ZONE
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UTILITY NOTE

Copyright 2022.  Todd Eckenrode - Origins Golf
Design expressly reserves the common law and
statutory copyright and other property rights in
these plans.  These plans are not to be used,
reproduced, changed or copied in any form or
manner whatsoever, nor may they be assigned to
any third party, without first obtaining the express,
written consent and permission of Todd
Eckenrode - Origins Golf Design.

These drawings as prepared by the Golf Course
Architect are the Instruments of Service for use
solely with respect to this project.  The Golf
Course Architect shall be deemed the authors
and owners of their respective Instruments of
Service and shall retain all common law, statutory
and other reserved rights, including copyrights.

No other right to use Instruments of Service shall
be deemed granted or implied.  The Owner, his
partners, heirs, successors or assigns shall not
use the Instruments of Service unless the Owner
obtains the prior written Agreement of the Golf
Course Architect to do so specifically.  Any
unauthorized use of the Instrument of Service
shall be at the Owner's sole risk.  The Golf Course
Architect shall not be liable for, or responsible for
any such un-approved use or change.

REMOVE 9,537 S.F.
OF EXISTING CART PATH

REMOVE 1,477 S.F. OF EXISTING CART PATH

REMOVE 3,523 S.F. OF EXISTING CART PATH

REMOVE 1,018 S.F. OF EXISTING CART PATH

REMOVE 2,451 S.F. OF EXISTING CART PATH

REMOVE 4,478 S.F. OF EXISTING CART PATH

REMOVE 4,981 S.F. OF EXISTING CART PATH

REMOVE 1,512 S.F. OF EXISTING CART PATH

REMOVE 9,318 S.F. OF EXISTING CART PATH

REMOVE 15,817 S.F. OF EXISTING
CART PATH

REMOVE 1,498 S.F. OF EXISTING CART PATH

REMOVE 5,860 S.F. OF EXISTING CART PATH

REMOVE 5,333 S.F. OF EXISTING CART PATH
LANDSCAPE ZONE - SEE PLANS BY
PINNACLE DESIGN COMPANY (TYP.)

S
H

A
R

O
N

 H
E

I
G

H
T

S
 G

 &
 C

C

ALL EXISTING UTILITIES SHALL BE REFERENCED
ON PLANS BY OWNER'S CIVIL ENGINEER AND
ARE A MANDATORY PART OF THE CONTRACT
DOCUMENTS

REMOVE 7,183 S.F. OF EXISTING CART PATH

80- FOOT SFPUC PROPERTY LIMIT.
SEPARATE PERMIT REQUIRED

THROUGH SFPUC

A-3

10/21/22

LIMITS OF WORK FOR GOLF
 COURSE CONTRACTOR (TYP.)

FOR LEGEND, SEE SHEET A-2
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REMOVE 9,996 S.F. OF EXISTING CART PATH

1" = 100'

UTILITY NOTE

Copyright 2022.  Todd Eckenrode - Origins Golf
Design expressly reserves the common law and
statutory copyright and other property rights in
these plans.  These plans are not to be used,
reproduced, changed or copied in any form or
manner whatsoever, nor may they be assigned to
any third party, without first obtaining the express,
written consent and permission of Todd
Eckenrode - Origins Golf Design.

These drawings as prepared by the Golf Course
Architect are the Instruments of Service for use
solely with respect to this project.  The Golf
Course Architect shall be deemed the authors
and owners of their respective Instruments of
Service and shall retain all common law, statutory
and other reserved rights, including copyrights.

No other right to use Instruments of Service shall
be deemed granted or implied.  The Owner, his
partners, heirs, successors or assigns shall not
use the Instruments of Service unless the Owner
obtains the prior written Agreement of the Golf
Course Architect to do so specifically.  Any
unauthorized use of the Instrument of Service
shall be at the Owner's sole risk.  The Golf Course
Architect shall not be liable for, or responsible for
any such un-approved use or change.

REMOVE 10,478 S.F.
OF EXISTING CART PATH

REMOVE 11,554 S.F. OF EXISTING CART PATH

REMOVE 4,583 S.F. OF EXISTING CART PATH

REMOVE 2,451 S.F. OF EXISTING CART PATH

REMOVE 1,018 S.F. OF EXISTING CART PATH

REMOVE 1,498 S.F. OF EXISTING CART PATH REMOVE 5,860 S.F. OF EXISTING CART PATH

REMOVE 5,333 S.F. OF EXISTING CART PATH

EXISTING LAKE FILL LINE
LOCATION APPROXIMATE

LANDSCAPE ZONE - SEE PLANS BY
PINNACLE DESIGN COMPANY (TYP.)
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ALL EXISTING UTILITIES SHALL BE REFERENCED
ON PLANS BY OWNER'S CIVIL ENGINEER AND
ARE A MANDATORY PART OF THE CONTRACT
DOCUMENTS

0 50 100 200 300

REMOVE 8,617 S.F. OF EXISTING CART PATH

REMOVE 10,655 S.F. OF EXISTING CART PATH

REMOVE 4,478 S.F. OF EXISTING CART PATH

80- FOOT SFPUC PROPERTY LIMIT.
SEPARATE PERMIT REQUIRED
THROUGH SFPUC

A-4

10/21/22

LIMITS OF WORK FOR GOLF
 COURSE CONTRACTOR (TYP.)

FOR LEGEND, SEE SHEET A-2
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Notes:
Copyright 2022.  Todd Eckenrode - Origins Golf
Design expressly reserves the common law and
statutory copyright and other property rights in
these plans.  These plans are not to be used,
reproduced, changed or copied in any form or
manner whatsoever, nor may they be assigned to
any third party, without first obtaining the express,
written consent and permission of Todd
Eckenrode - Origins Golf Design.

These drawings as prepared by the Golf Course
Architect are the Instruments of Service for use
solely with respect to this project.  The Golf
Course Architect shall be deemed the authors
and owners of their respective Instruments of
Service and shall retain all common law, statutory
and other reserved rights, including copyrights.

No other right to use Instruments of Service shall
be deemed granted or implied.  The Owner, his
partners, heirs, successors or assigns shall not
use the Instruments of Service unless the Owner
obtains the prior written Agreement of the Golf
Course Architect to do so specifically.  Any
unauthorized use of the Instrument of Service
shall be at the Owner's sole risk.  The Golf Course
Architect shall not be liable for, or responsible for
any such un-approved use or change.
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NEW TEE (TYP.)

NEW CART PATH CONCRETE (TYP.)

NEW/REBUILT BUNKER (TYP.)

GREEN SURROUNDS (TYP.)

LANDSCAPE ZONE (TYP.)
SEE PLANS AND SPECS
BY PINNACLE DESIGN COMPANY

NEW GREEN (TYP.)

ROUGHS (TYP.)
FAIRWAYS (TYP.)
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CONTROL FEATURE FOR
GOLF COURSE CONTRACTOR (TYP.)

GOLF HOLE CENTERLINE (TYP.)

LEGEND

GREEN SURROUNDS

TEES

GREEN

BUNKER

FAIRWAY

ROUGH

LANDSCAPE

ROUGH

GOLF HOLE CENTERLINE

CONTROL
FEATURE

Cliff
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NEW FAIRWAY (TYP.)
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Notes:
Copyright 2022.  Todd Eckenrode - Origins Golf
Design expressly reserves the common law and
statutory copyright and other property rights in
these plans.  These plans are not to be used,
reproduced, changed or copied in any form or
manner whatsoever, nor may they be assigned to
any third party, without first obtaining the express,
written consent and permission of Todd
Eckenrode - Origins Golf Design.

These drawings as prepared by the Golf Course
Architect are the Instruments of Service for use
solely with respect to this project.  The Golf
Course Architect shall be deemed the authors
and owners of their respective Instruments of
Service and shall retain all common law, statutory
and other reserved rights, including copyrights.

No other right to use Instruments of Service shall
be deemed granted or implied.  The Owner, his
partners, heirs, successors or assigns shall not
use the Instruments of Service unless the Owner
obtains the prior written Agreement of the Golf
Course Architect to do so specifically.  Any
unauthorized use of the Instrument of Service
shall be at the Owner's sole risk.  The Golf Course
Architect shall not be liable for, or responsible for
any such un-approved use or change.
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TAKEOFF: 4

NOTE:
ALL TREES SHOWN TO BE FIELD VERIFIED AND MARKED BY LANDSCAPE ARCHITECT PRIOR TO REMOVAL.  EXACT TREE
SHOWN FOR REMOVAL IN LARGE CLUSTERS MIGHT BE ADJUSTED PRIOR TO REMOVAL.  QUANTITIES TO REMAIN THE
CONSISTENT WITH THIS PLAN.

381 TREES TO BE REMOVED
TREE NUMBER IS FROM ARBORIST REPORT
SEE SHEET DP-4 AND DP-5 FOR MORE INFO

SMALL TREE REMOVED BY MAINTENANCE
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NOTE:
ALL TREES SHOWN TO BE FIELD VERIFIED AND MARKED BY LANDSCAPE ARCHITECT PRIOR TO REMOVAL.  EXACT TREE
SHOWN FOR REMOVAL IN LARGE CLUSTERS MIGHT BE ADJUSTED PRIOR TO REMOVAL.  QUANTITIES TO REMAIN THE
CONSISTENT WITH THIS PLAN.

381 TREES TO BE REMOVED
TREE NUMBER IS FROM ARBORIST REPORT
SEE SHEET DP-4 AND DP-5 FOR MORE INFO

SMALL TREE REMOVED BY MAINTENANCE

DEMO KEY
TREES CODE BOTANICAL / COMMON NAME

AP ACER PALMATUM / JAPANESE MAPLE

AR ACER RUBRUM / RED MAPLE

AS ACER SACCHARUM / SUGAR MAPLE

AA AILANTHUS ALTISSIMA / TREE OF HEAVEN

AU ARBUTUS UNEDO / STRAWBERRY TREE SHRUB

AM ARONIA MELANOCARPA / CHOKEBERRY

BP BETULA PENDULA / EUROPEAN WHITE BIRCH

CD
2

CALOCEDRUS DECURRENS / INCENSE CEDAR

CA CEDRUS ATLANTICA / ATLAS CEDAR

CD CEDRUS DEODARA / DEODAR CEDAR

CJ CERCIDIPHYLLUM JAPONICUM / KATSURA TREE

CC CERCIS CANADENSIS / EASTERN REDBUD

CR CHIONANTHUS RETUSUS / CHINESE FRINGE TREE

CS CORNUS SP. / DOGWOOD

CI COTONEASTER INTEGERRIMUS / EURPOEAN COTONEASTER

CZ CUPRESSUS ARIZONICA / ARIZONA CYPRESS

CM CUPRESSUS MACROCARPA / MONTEREY CYPRESS

DV DIOSPYROS VIRGINIANA / COMMON PERSIMMON

FA FRAXINUS SP / ASH

GB GINKGO BILOBA / MAIDENHAIR TREE

HA HETEROMELES ARBUTIFOLIA / TOYON

LI LAGERSTROEMIA INDICA / CRAPE MYRTLE

LJ LIGUSTRUM JAPONICUM / JAPANESE PRIVET

LM LIQUIDAMBAR STYRACIFLUA PENDULA / WEEPING SWEET GUM

MG MAGNOLIA GRANDIFLORA / SOUTHERN MAGNOLIA

ML MYOPORUM LAETUM / GRASS LEAF MYOPORUM

MC MYRICA CALIFORNICA / PACIFIC WAX MYRTLE

NS NYSSA SYLVATICA / SOUR GUM

PX PHOENIX CANARIENSIS / CANARY ISLAND DATE PALM

PC
2

PINUS CANARIENSIS / CANARY ISLAND PINE

PR PINUS RADIATA / MONTEREY PINE

PE
2

PITTOSPORUM EUGENIOIDES / TARATA PITTOSPORUM

PN POPULUS NIGRA `ITALICA` / LOMBARDY POPLAR

PA
2

PRUNUS AMERICANA / AMERICAN PLUM

PV PRUNUS AVIUM / SWEET CHERRY

PA PRUNUS CERASIFERA `ATROPURPUREA` / PURPLE-LEAF PLUM

PE PRUNUS LAUROCERASUS / ENGLISH LAUREL

PS
2

PRUNUS SALICINA / JAPANESE PLUM

PS PRUNUS SERRULATA / JAPANESE FLOWERING CHERRY

PM PSEUDOTSUGA MENZIESII / DOUGLAS FIR

PC PYRUS CALLERYANA / ORNAMENTAL PEAR

QA QUERCUS AGRIFOLIA / COAST LIVE OAK

QL QUERCUS LOBATA / VALLEY OAK

QP QUERCUS PALUSTRIS / PIN OAK

QS QUERCUS SUBER / CORK OAK

QV QUERCUS VIRGINIANA / SOUTHERN LIVE OAK

SB SALIX BABYLONICA / WEEPING WILLOW

SS SEQUOIA SEMPERVIRENS / COAST REDWOOD

TB TRISTANIA CONFERTA / BRISBANE BOX

UC UMBELLULARIA CALIFORNICA / CALIFORNIA LAUREL

ZS ZELKOVA SERRATA / SAWLEAF ZELKOVA
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TREE TO BE REMOVED DUE TO HEALTH
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TREE NUMBER IS FROM ARBORIST REPORT
SEE SHEET DP-4 AND DP-5 FOR MORE INFO
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THIS PLAN DENOTES TREES THAT ARE
PROBLEMATIC OR ARE IN DECLINING HEALTH
AND HAVE BEEN DETERMINED TO BE
CANDIDATES FOR REMOVAL.   IN AREAS
WHERE THERE ARE CLUSTERS OF TREES, THE
EXACT TREE SELECTED TO BE REMOVED MAY
VARY.  ALL TREES TO BE REMOVE WILL BE
APPROVED BY LOCAL AGENCIES AND
MARKED FOR REMOVAL IN THE FIELD BY THE
LANDSCAPE ARCHITECT, GOLF COURSE
ARCHITECT, PROJECT  ARBORIST,  OR CLUB
REPRESENTATIVE.
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NOTE:
ALL TREES SHOWN TO BE FIELD VERIFIED AND MARKED BY LANDSCAPE ARCHITECT PRIOR TO REMOVAL.  EXACT TREE
SHOWN FOR REMOVAL IN LARGE CLUSTERS MIGHT BE ADJUSTED PRIOR TO REMOVAL.  QUANTITIES TO REMAIN THE
CONSISTENT WITH THIS PLAN.

381 TREES TO BE REMOVED
TREE NUMBER IS FROM ARBORIST REPORT
SEE SHEET DP-4 AND DP-5 FOR MORE INFO

SMALL TREE REMOVED BY MAINTENANCE

DEMO KEY
TREES CODE BOTANICAL / COMMON NAME

AP ACER PALMATUM / JAPANESE MAPLE

AR ACER RUBRUM / RED MAPLE

AS ACER SACCHARUM / SUGAR MAPLE

AA AILANTHUS ALTISSIMA / TREE OF HEAVEN

AU ARBUTUS UNEDO / STRAWBERRY TREE SHRUB

AM ARONIA MELANOCARPA / CHOKEBERRY

BP BETULA PENDULA / EUROPEAN WHITE BIRCH

CD
2

CALOCEDRUS DECURRENS / INCENSE CEDAR

CA CEDRUS ATLANTICA / ATLAS CEDAR

CD CEDRUS DEODARA / DEODAR CEDAR

CJ CERCIDIPHYLLUM JAPONICUM / KATSURA TREE

CC CERCIS CANADENSIS / EASTERN REDBUD

CR CHIONANTHUS RETUSUS / CHINESE FRINGE TREE

CS CORNUS SP. / DOGWOOD

CI COTONEASTER INTEGERRIMUS / EURPOEAN COTONEASTER

CZ CUPRESSUS ARIZONICA / ARIZONA CYPRESS

CM CUPRESSUS MACROCARPA / MONTEREY CYPRESS

DV DIOSPYROS VIRGINIANA / COMMON PERSIMMON

FA FRAXINUS SP / ASH

GB GINKGO BILOBA / MAIDENHAIR TREE

HA HETEROMELES ARBUTIFOLIA / TOYON

LI LAGERSTROEMIA INDICA / CRAPE MYRTLE

LJ LIGUSTRUM JAPONICUM / JAPANESE PRIVET

LM LIQUIDAMBAR STYRACIFLUA PENDULA / WEEPING SWEET GUM

MG MAGNOLIA GRANDIFLORA / SOUTHERN MAGNOLIA

ML MYOPORUM LAETUM / GRASS LEAF MYOPORUM

MC MYRICA CALIFORNICA / PACIFIC WAX MYRTLE

NS NYSSA SYLVATICA / SOUR GUM

PX PHOENIX CANARIENSIS / CANARY ISLAND DATE PALM

PC
2

PINUS CANARIENSIS / CANARY ISLAND PINE

PR PINUS RADIATA / MONTEREY PINE

PE
2

PITTOSPORUM EUGENIOIDES / TARATA PITTOSPORUM

PN POPULUS NIGRA `ITALICA` / LOMBARDY POPLAR

PA
2

PRUNUS AMERICANA / AMERICAN PLUM

PV PRUNUS AVIUM / SWEET CHERRY

PA PRUNUS CERASIFERA `ATROPURPUREA` / PURPLE-LEAF PLUM

PE PRUNUS LAUROCERASUS / ENGLISH LAUREL

PS
2

PRUNUS SALICINA / JAPANESE PLUM

PS PRUNUS SERRULATA / JAPANESE FLOWERING CHERRY

PM PSEUDOTSUGA MENZIESII / DOUGLAS FIR

PC PYRUS CALLERYANA / ORNAMENTAL PEAR

QA QUERCUS AGRIFOLIA / COAST LIVE OAK

QL QUERCUS LOBATA / VALLEY OAK

QP QUERCUS PALUSTRIS / PIN OAK

QS QUERCUS SUBER / CORK OAK

QV QUERCUS VIRGINIANA / SOUTHERN LIVE OAK

SB SALIX BABYLONICA / WEEPING WILLOW

SS SEQUOIA SEMPERVIRENS / COAST REDWOOD

TB TRISTANIA CONFERTA / BRISBANE BOX

UC UMBELLULARIA CALIFORNICA / CALIFORNIA LAUREL

ZS ZELKOVA SERRATA / SAWLEAF ZELKOVA
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LOCATION OF TREES TO BE REMOVED

TREE TO BE REMOVED DUE TO HEALTH

DEMO / SALVAGE KEY
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SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY PSI

RAIN BIRD R-VAN14 RD-12-SAM-P45-NP
SHRUB ROTARY, 8`-14` 45-270 DEGREES AND
360 DEGREES. HAND ADJUSTABLE MULTI-STREAM
ROTARY W/RD1800 SHRUB SPRAY BODY ON 12"
POP-UP, W/ CHECK VALVE AND 45 PSI IN-STEM
PRESSURE REGULATOR. 1/2" NPT FEMALE
THREADED INLET. W/ NON-POTABLE PURPLE CAP.

11 45

RAIN BIRD R-VAN18 RD-12-SAM-P45-NP
SHRUB ROTARY, 13`-18` 45-270 DEGREES AND
360 DEGEES. HAND ADJUSTABLE MULTI-STREAM
ROTARY W/RD1800 SHRUB SPRAY BODY ON 12"
POP-UP, W/ CHECK VALVE AND 45 PSI IN-STEM
PRESSURE REGULATOR. 1/2" NPT FEMALE
THREADED INLET. W/ NON-POTABLE PURPLE CAP.

35 45

RAIN BIRD R-VAN24 RD-12-SAM-P45-NP
SHRUB ROTARY, 17`-24` 45-270 DEGREES AND
360 DEGREES HAND ADJUSTABLE MULTI-STREAM
ROTARY W/RD1800 SHRUB SPRAY BODY ON 12"
POP-UP, W/ CHECK VALVE AND 45 PSI IN-STEM
PRESSURE REGULATOR. 1/2" NPT FEMALE
THREADED INLET. W/ NON-POTABLE PURPLE CAP.

9 45

RAIN BIRD 1806-SAM-PRS-NP-1400 FLOOD 1401
FLOOD BUBBLER 6" POPUP WITH CHECK VALVE,
PRESSURE REGULATOR AND NON-POTABLE PURPLE
CAP.

488 30

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY PSI GPM RADIUS

RAIN BIRD 5012-PL-PC, FC-SAM-NP
SHRUB ROTOR, 12" POP-UP, PLASTIC RISER.
ADJUSTABLE AND FULL CIRCLE. STANDARD ANGLE
NOZZLE AND FLOW SHUT-OFF DEVICE. WITH
SEAL-A-MATIC CHECK VALVE, AND NON-POTABLE
PURPLE COVER.

11 45 1.54 35'

RAIN BIRD 5012-PL-PC, FC-SAM-NP
SHRUB ROTOR, 12" POP-UP, PLASTIC RISER.
ADJUSTABLE AND FULL CIRCLE. STANDARD ANGLE
NOZZLE AND FLOW SHUT-OFF DEVICE. WITH
SEAL-A-MATIC CHECK VALVE, AND NON-POTABLE
PURPLE COVER.

118 45 3.09 40'

RAIN BIRD 5012-PL-PC, FC-SAM-NP
SHRUB ROTOR, 12" POP-UP, PLASTIC RISER.
ADJUSTABLE AND FULL CIRCLE. STANDARD ANGLE
NOZZLE AND FLOW SHUT-OFF DEVICE. WITH
SEAL-A-MATIC CHECK VALVE, AND NON-POTABLE
PURPLE COVER.

25 45 6.01 46'

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY

RAIN BIRD XCZ-100-PRB-R
WIDE FLOW DRIP CONTROL KIT FOR COMMERCIAL
APPLICATIONS. PURPLE CAP DESIGNATES FOR
RECLAIMED WATER, NON-POTABLE USE. 1" PESBR
VALVE AND 1" PRESSURE REGULATING 40PSI
BASKET FILTER. 0.3-20 GPM.

49

RAIN BIRD MDCFPCAP
DRIPLINE FLUSH VALVE PURPLE CAP IN
COMPRESSION FITTING COUPLER.  FOR
NON-POTABLE WATER USE.

RAIN BIRD AR VALVE KIT
1" AIR RELIEF VALVE KIT WITH 6" DRIP VALVE BOX.

AREA TO RECEIVE DRIP EMITTERS
RAIN BIRD PC-1032-DIFF-PPL
SINGLE OUTLET, PRESSURE COMPENSATING DRIP
EMITTERS WITH 10-32 THREADED INLET.  WITH
PURPLE DIFFUSER CAP FOR NON-POTABLE USE.
FLOW RATE: 5 GPH=LIGHT BROWN; 7
GPH=VIOLET; 10 GPH=GREEN.

573,319 S.F.

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY

RAIN BIRD PESBR-PRS-D
1", 1-1/2", 2" DURABLE CHLORINE-RESISTANT
VALVES FOR RECLAIMED WATER APPLICATIONS.
WITH SCRUBBER MECHANISM TECHNOLOGY,
PURPLE FLOW CONTROL HANDLE, AND PRESSURE
REGULATOR MODULE.

54

LANDSCAPE PRODUCTS INC. CWV SLIP SOCKET
1/2", 3/4", 1", 1-1/4", 1-1/2",2" SLIP SOCKET
PLASTIC BALL VALVE. QUARTER-TURN SHUTOFF
DESIGNED FOR IRRIGATION, SPAS, POOLS AND
OTHER GENERAL COLD WATER APPLICATIONS. 125
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SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY

RAIN BIRD R-VAN14 RD-12-SAM-P45-NP
SHRUB ROTARY, 8`-14` 45-270 DEGREES AND
360 DEGREES. HAND ADJUSTABLE MULTI-STREAM
ROTARY W/RD1800 SHRUB SPRAY BODY ON 12"
POP-UP, W/ CHECK VALVE AND 45 PSI IN-STEM
PRESSURE REGULATOR. 1/2" NPT FEMALE
THREADED INLET. W/ NON-POTABLE PURPLE CAP.

11

RAIN BIRD R-VAN18 RD-12-SAM-P45-NP
SHRUB ROTARY, 13`-18` 45-270 DEGREES AND
360 DEGEES. HAND ADJUSTABLE MULTI-STREAM
ROTARY W/RD1800 SHRUB SPRAY BODY ON 12"
POP-UP, W/ CHECK VALVE AND 45 PSI IN-STEM
PRESSURE REGULATOR. 1/2" NPT FEMALE
THREADED INLET. W/ NON-POTABLE PURPLE CAP.

35

RAIN BIRD R-VAN24 RD-12-SAM-P45-NP
SHRUB ROTARY, 17`-24` 45-270 DEGREES AND
360 DEGREES HAND ADJUSTABLE MULTI-STREAM
ROTARY W/RD1800 SHRUB SPRAY BODY ON 12"
POP-UP, W/ CHECK VALVE AND 45 PSI IN-STEM
PRESSURE REGULATOR. 1/2" NPT FEMALE
THREADED INLET. W/ NON-POTABLE PURPLE CAP.

9

RAIN BIRD 1806-SAM-PRS-NP-1400 FLOOD 1401
FLOOD BUBBLER 6" POPUP WITH CHECK VALVE,
PRESSURE REGULATOR AND NON-POTABLE PURPLE
CAP.

488

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY

RAIN BIRD 5012-PL-PC, FC-SAM-NP
SHRUB ROTOR, 12" POP-UP, PLASTIC RISER.
ADJUSTABLE AND FULL CIRCLE. STANDARD ANGLE
NOZZLE AND FLOW SHUT-OFF DEVICE. WITH
SEAL-A-MATIC CHECK VALVE, AND NON-POTABLE
PURPLE COVER.

11

RAIN BIRD 5012-PL-PC, FC-SAM-NP
SHRUB ROTOR, 12" POP-UP, PLASTIC RISER.
ADJUSTABLE AND FULL CIRCLE. STANDARD ANGLE
NOZZLE AND FLOW SHUT-OFF DEVICE. WITH
SEAL-A-MATIC CHECK VALVE, AND NON-POTABLE
PURPLE COVER.

118

RAIN BIRD 5012-PL-PC, FC-SAM-NP
SHRUB ROTOR, 12" POP-UP, PLASTIC RISER.
ADJUSTABLE AND FULL CIRCLE. STANDARD ANGLE
NOZZLE AND FLOW SHUT-OFF DEVICE. WITH
SEAL-A-MATIC CHECK VALVE, AND NON-POTABLE
PURPLE COVER.

25

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY

RAIN BIRD XCZ-100-PRB-R
WIDE FLOW DRIP CONTROL KIT FOR COMMERCIAL
APPLICATIONS. PURPLE CAP DESIGNATES FOR
RECLAIMED WATER, NON-POTABLE USE. 1" PESBR
VALVE AND 1" PRESSURE REGULATING 40PSI
BASKET FILTER. 0.3-20 GPM.

49

RAIN BIRD MDCFPCAP
DRIPLINE FLUSH VALVE PURPLE CAP IN
COMPRESSION FITTING COUPLER.  FOR
NON-POTABLE WATER USE.

RAIN BIRD AR VALVE KIT
1" AIR RELIEF VALVE KIT WITH 6" DRIP VALVE BOX.

AREA TO RECEIVE DRIP EMITTERS
RAIN BIRD PC-1032-DIFF-PPL
SINGLE OUTLET, PRESSURE COMPENSATING DRIP
EMITTERS WITH 10-32 THREADED INLET.  WITH
PURPLE DIFFUSER CAP FOR NON-POTABLE USE.
FLOW RATE: 5 GPH=LIGHT BROWN; 7
GPH=VIOLET; 10 GPH=GREEN.

573,319 S.F.

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY

RAIN BIRD PESBR-PRS-D

14 ADJ 14 F

18 18
18 ADJ 18 F

24 24
24 ADJ 24 F

1408140414021401

1.5

3.0

6.0

IRRIGATION_SCHEDULE_IRRI

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY

RAIN BIRD PESBR-PRS-D
1", 1-1/2", 2" DURABLE CHLORINE-RESISTANT
VALVES FOR RECLAIMED WATER APPLICATIONS.
WITH SCRUBBER MECHANISM TECHNOLOGY,
PURPLE FLOW CONTROL HANDLE, AND PRESSURE
REGULATOR MODULE.

54

LANDSCAPE PRODUCTS INC. CWV SLIP SOCKET
1/2", 3/4", 1", 1-1/4", 1-1/2",2" SLIP SOCKET
PLASTIC BALL VALVE. QUARTER-TURN SHUTOFF
DESIGNED FOR IRRIGATION, SPAS, POOLS AND
OTHER GENERAL COLD WATER APPLICATIONS. 125
PSI RATING. SAME SIZE AS MAINLINE.
IRRIGATION LATERAL LINE: PVC CLASS 200 SDR
21-NP

IRRIGATION MAINLINE: PVC SCHEDULE 40-NP
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SYMBOL MANUFACTURER/MODEL/DESCRIPTION

RAIN BIRD R-VAN14 RD-12-SAM-P45-NP
SHRUB ROTARY, 8`-14` 45-270 DEGREES AND
360 DEGREES. HAND ADJUSTABLE MULTI-STREAM
ROTARY W/RD1800 SHRUB SPRAY BODY ON 12"
POP-UP, W/ CHECK VALVE AND 45 PSI IN-STEM
PRESSURE REGULATOR. 1/2" NPT FEMALE
THREADED INLET. W/ NON-POTABLE PURPLE CAP.

11

RAIN BIRD R-VAN18 RD-12-SAM-P45-NP
SHRUB ROTARY, 13`-18` 45-270 DEGREES AND
360 DEGEES. HAND ADJUSTABLE MULTI-STREAM
ROTARY W/RD1800 SHRUB SPRAY BODY ON 12"
POP-UP, W/ CHECK VALVE AND 45 PSI IN-STEM
PRESSURE REGULATOR. 1/2" NPT FEMALE
THREADED INLET. W/ NON-POTABLE PURPLE CAP.

RAIN BIRD R-VAN24 RD-12-SAM-P45-NP
SHRUB ROTARY, 17`-24` 45-270 DEGREES AND
360 DEGREES HAND ADJUSTABLE MULTI-STREAM
ROTARY W/RD1800 SHRUB SPRAY BODY ON 12"
POP-UP, W/ CHECK VALVE AND 45 PSI IN-STEM
PRESSURE REGULATOR. 1/2" NPT FEMALE
THREADED INLET. W/ NON-POTABLE PURPLE CAP.

RAIN BIRD 1806-SAM-PRS-NP-1400 FLOOD 1401
FLOOD BUBBLER 6" POPUP WITH CHECK VALVE,
PRESSURE REGULATOR AND NON-POTABLE PURPLE
CAP.

SYMBOL MANUFACTURER/MODEL/DESCRIPTION

RAIN BIRD 5012-PL-PC, FC-SAM-NP
SHRUB ROTOR, 12" POP-UP, PLASTIC RISER.
ADJUSTABLE AND FULL CIRCLE. STANDARD ANGLE
NOZZLE AND FLOW SHUT-OFF DEVICE. WITH
SEAL-A-MATIC CHECK VALVE, AND NON-POTABLE
PURPLE COVER.

11

RAIN BIRD 5012-PL-PC, FC-SAM-NP
SHRUB ROTOR, 12" POP-UP, PLASTIC RISER.
ADJUSTABLE AND FULL CIRCLE. STANDARD ANGLE
NOZZLE AND FLOW SHUT-OFF DEVICE. WITH
SEAL-A-MATIC CHECK VALVE, AND NON-POTABLE
PURPLE COVER.
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RAIN BIRD 5012-PL-PC, FC-SAM-NP
SHRUB ROTOR, 12" POP-UP, PLASTIC RISER.
ADJUSTABLE AND FULL CIRCLE. STANDARD ANGLE
NOZZLE AND FLOW SHUT-OFF DEVICE. WITH
SEAL-A-MATIC CHECK VALVE, AND NON-POTABLE
PURPLE COVER.

SYMBOL MANUFACTURER/MODEL/DESCRIPTION

RAIN BIRD XCZ-100-PRB-R
WIDE FLOW DRIP CONTROL KIT FOR COMMERCIAL
APPLICATIONS. PURPLE CAP DESIGNATES FOR
RECLAIMED WATER, NON-POTABLE USE. 1" PESBR
VALVE AND 1" PRESSURE REGULATING 40PSI
BASKET FILTER. 0.3-20 GPM.

RAIN BIRD MDCFPCAP
DRIPLINE FLUSH VALVE PURPLE CAP IN
COMPRESSION FITTING COUPLER.  FOR
NON-POTABLE WATER USE.

RAIN BIRD AR VALVE KIT
1" AIR RELIEF VALVE KIT WITH 6" DRIP VALVE BOX.

AREA TO RECEIVE DRIP EMITTERS
RAIN BIRD PC-1032-DIFF-PPL
SINGLE OUTLET, PRESSURE COMPENSATING DRIP
EMITTERS WITH 10-32 THREADED INLET.  WITH
PURPLE DIFFUSER CAP FOR NON-POTABLE USE.
FLOW RATE: 5 GPH=LIGHT BROWN; 7
GPH=VIOLET; 10 GPH=GREEN.

SYMBOL MANUFACTURER/MODEL/DESCRIPTION

RAIN BIRD PESBR-PRS-D
1", 1-1/2", 2" DURABLE CHLORINE-RESISTANT
VALVES FOR RECLAIMED WATER APPLICATIONS.
WITH SCRUBBER MECHANISM TECHNOLOGY,
PURPLE FLOW CONTROL HANDLE, AND PRESSURE
REGULATOR MODULE.

LANDSCAPE PRODUCTS INC. CWV SLIP SOCKET
1/2", 3/4", 1", 1-1/4", 1-1/2",2" SLIP SOCKET
PLASTIC BALL VALVE. QUARTER-TURN SHUTOFF
DESIGNED FOR IRRIGATION, SPAS, POOLS AND
OTHER GENERAL COLD WATER APPLICATIONS. 125
PSI RATING. SAME SIZE AS MAINLINE.
IRRIGATION LATERAL LINE: PVC CLASS 200 SDR
21-NP

IRRIGATION MAINLINE: PVC SCHEDULE 40-NP
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QUICK COUPLING VALVE BOX, TYP.
14"X19" RECTANGULAR VALVE BOX TYP.

12
" T

YP
.

12"12"12"

12
"

NOTE:

3.  SET BOXES PARALLEL TO EACH OTHER AND PERPENDICULAR TO EDGE.

SECTION VIEW - N.T.S.

1.  CENTER VALVE BOX OVER REMOTE CONTROL
VALVE TO FACILITATE SERVICING  VALVE.
2.  SET RCV AND VALVE BOX ASSEMBLY IN
GROUND-COVER/SHRUB AREA WHERE  POSSIBLE.

4.  AVOID HEAVILY COMPACTING SOIL AROUND VALVE BOXES TO
PREVENT COLLAPSE  AND DEFORMATION OF VALVE BOXES.
5. COLOR OF BOX TO BE TAN IN THE LANDSCAPE AND GREEN IN
TURF AREAS(2")

(2") MIN.

FINISHED GRADE
IN SHRUB AREAS

(2")

FINISH GRADE IN TURF AREAS

HEAT BRAND "RCV" AND CONTROL STATION # ONTO LID.

CAPTIVE STAINLESS STEEL BOLT AND LOC-KIT. INSTALL
PLASTIC RECTANGULAR VALVE BOX WITH T-COVER AND

BOX AT RIGHT ANGLE TO ADJACENT HARDSCAPE EDGE.

Maxicom Wire

SCH. 80 PVC SLIP

SCH. 40 PVC PIPE OR

TAPE WIRE TO PIPE

SCH. 80 T.O.E. NIPPLE

90 DEGREE ELL

WITH D.I. SERVICE TEE

LANDSCAPE FABRIC TO

19mm (3/4") CRUSHED GRAVEL,
100mm (4") MINIMUM DEPTH

COVER BOTTOM AND ALL
SIDES OF VALVE BOX

BRICK SUPPORTS,
4 REQUIRED
LASCO #896 PVC UNION
SLIP X MIPT, SIZE PER RCV,

ELECTRIC REMOTE CONTROL
VALVE, SEE LEGEND FOR TYPE

2 REQUIRED FOR ASSEMBLY

SIZE PER PLANS,
TYPE PER

MIN.

PVC PIPE,

USE STANDARD 
BOX OPENINGS
FOR PIPE, DO
NOT CUT BOX

LEGEND

SECTION VIEW - N.T.S.

50 mm

50 mm

50 mm

C

A

B

C C C C
PRESSURE MAINLINE, SEE

CONTROL WIRES, SEE SPECS.

LATERAL LINES, SEE SPECS.

CLEAN COMPACTED BACKFILL

(4")(24")

CBADIMENSION

FINISH GRADE

SPECIFICATIONS

UNDISTURBED SOIL

SECTION VIEW - N.T.S.

(18") (12")13mm (1/2") TO 65mm (2.5") IN SIZE

75mm (3") TO 150mm (6") IN SIZE 100mm

100mm
(4")

300mm400mm

600mm

PRESSURE MAINLINE

INSTALLED IN ROCK SOIL.

OF THE PIPE OR WIRE

DETAIL ALSO FOR PIPE

IN SCH 40 SLEEVE

PVC SLEEVES TO BE
TWICE THE DIAMETER

BUNDLE CARRIED.

13mm (1/2") TO 150mm (6") IN SIZE

DIMENSION

(4")(24")(24")(36")

DCBA

SAND BACKFILL COMPACTED

PAVING

UNDISTURBED SOIL

TO THE DENSITY OF

LATERAL LINES

CONTROL WIRES

IN SCH 40 SLEEVE

IN SCH 40 SLEEVE

EXISTING SOILBC

D D D D

A

SECTION VIEW - N.T.S.

NOTE:
SLEEVES TO EXTEND AT LEAST 300mm (12") PAST THE EDGE OF THE PAVING.

100mm600mm600mm900mm

KIT SHALL INCLUDE A SCOTCHLOK Y SPRING CONNECTOR, A POLYPROPYLENE TUBE AND A 
WATERPROOF SEALING GEL.  TUBE SHALL BE SUPPLIED PREFILLED WITH GEL.

WIRE CONNECTOR SHALL BE A 3M DBY-6 DIRECT BURY SPLICE KIT (U.L. APPROVED).
NOTE:

INSERTED INTO TUBE UNTIL THE
SCOTCHLOK CONNECTOR AND WIRES

CONNECTOR PASSES LOCK TABS

WATERPROOF GEL
POLY TUBE PRE-FILLED WITH

ONCE CONNECTOR IS INSERTED
LOCK TABS PREVENT WIRE REMOVAL 

SCOTCHLOK ELECTRICAL SPRING
CONNECTOR.  WIRES SHALL BE
PRE-STRIPPED OF 1/2" OF THE 
INSULATION PRIOR TO INSERTION 

CONNECTOR ONTO WIRES TO 
INTO THE CONNECTIOR.  TWIST 

SEAT FIRMLY.

IS INSERTED INTO TUBE

WIRES PASS THROUGH GROOVES IN
TUBE LID TO ALLOW LID TO CLOSE

CLOSE TUBE LID AFTER WIRE

LOW VOLTAGE WIRES, 3 MAXIMUM

SECTION VIEW - N.T.S.

DIRECT BURY SPLICE KIT SHALL BE USED TO ELECTRICALLY CONNECT 2 - 3 #14 OR 
2 #12 PRE-STRIPPED COPPER WIRES.  LARGER WIRES OR GREATER QUANTITIES OF 
WIRES SHALL REQUIRE A LARGER APPROVED WIRE CONNECTION.

LANDSCAPE IRRIGATION MANIFOLD PLAN VIEW

LANDSCAPE FABRIC TO
COVER BOTTOM AND ALL
SIDES OF VALVE BOX

LANDSCAPE FABRIC TO
COVER BOTTOM AND ALL
SIDES OF VALVE BOX

LANDSCAPE FABRIC TO
COVER BOTTOM AND ALL
SIDES OF VALVE BOX

HDPE MAINLINE PIPE

(1/2")

NOTE:

INSTALL ROTOR HEADS 300 mm (12") FROM THE FACE OF BUILDING WALLS OR WINDOWS.
INSTALL ROTOR HEADS 150 mm (6") FROM PAVING EDGE IN SHRUB AND GROUND COVER AREAS.

INSTALL ROTOR HEADS PLUMB.  ADJUST NOZZLE STREAM TO COVER
LANDSCAPE AREA WITHOUT OVERSPRAY ONTO PAVING, FENCES, WALLS, BRIDGES OR BUILDINGS.

HUNTER SJ SERIES (OR APPROVED EQUAL) 
PRE-ASSEMBLED TRIPLE SWING JOINT,

POP-UP ROTOR HEAD
SEE LEGEND FOR BRAND, MODEL, POP-UP

LAY LENGTH TO BE 150mm (6") MINIMUM
SIZE AS PER ROTOR INLET

SCH 40 PVC SxSxT TEE FITTING
LATERAL x ROTOR INLET SIZE

FOR TYPE AND DEPTH REQUIRED
LATERAL LINE, SEE SPECIFICATIONS

UNDISTURBED SOIL

INSTALL POP-UP ROTOR HEAD 13mm (1/2")
ABOVE FINISHED GRADE IN SHRUB
AND GROUND COVERS AREAS

INSTALL POP-UP ROTOR HEAD FLUSH WITH
FINISHED GRADE IN TURF AREAS

SECTION VIEW - N.T.S.

INSTALL ROTOR HEADS 100 mm (4") FROM PAVING EDGE IN TURF AREAS.

HEIGHT AND NOZZLE REQUIRED

13mm

PVC SLEEVE AROUND EACH ROTOR
PVC PIPE TO BE SET 1/4" ABOVE GRADE
SET ROTOR 3/4" BELOW GRADE

SEE PLAN VIEW FOR LANDSCAPE VALVE ASSEMBLY
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10 - HET
20 - PF
25 - PG
90 - GLP
85 - SC
40 - SV

LOW DENSITY
3 - PO

5 - BBC
5 - RI

20 - CH
25 - SCW

MED. DENSITY
4 - RI
4 - FKT
4 - PO
25 - EF
37 - SCW

11 - FKT
14 - PO
96 - EF

124 - SCW

MED. DENSITY
15 - GL
7 - FTK
30 - WM
20 - CP

HIGH DENSITY
10 - CK
7 - PF
50 - WM
20 - GL

MED. DENSITY
24 - GL

30 - SCW
75  -  WM
60  - ADH

40 - GL

HIGH DENSITY
8 - CK
5 - PF

15 - WM
17 - GL

SCREENING
15 - GL

10 - SCW
10 - PG

25 - WBG
15  - ADH

SCREENING
5 - HET
25 - GL
25 - PG

25 - WBG
30 - ADH

HIGH DENSITY
10 - CK

8 - PF
45 - WM
35 - GL

MED.  DENSITY
20 - CK
15 - PF
60 - WM
75 - GL

LOW DENSITY
10 - RI
30 - SCW
20 - AP
60 - CH
70 - BBC

LOW DENSITY
5 - SV

25 - WM
15 - SC

MED. DENSITY
10 - MC
10 - GL
12 - PG
58 - CH
75 - CP

SCREENING
1 - MC

1 - ADH
4 - PG
3 - CH
5 - CP

HIGH DENSITY
6 - PF
8 - PO
24 - SC
30 - CP

LOW DENSITY
3 - PF

3 - PO
10 - SC
4 - CP

SCREENING
5 - PF
7 - AP

15 - WBG
20 - SV

SCREENING
2 - PF
10 - AP
4 - WBG
8 - SV

SCREENING
6 - PF
2 - AP

10 - WBG
15 - SV

HIGH DENSITY
3 - PF
3 - AP
13 - SV
18 - WBG

HIGH DENSITY
10 - PF
23 - AP
50 - SV
50 - WBG

HIGH DENSITY
20 - PF

40 - CPS
30 - WM
10 - LSF

MED. DENSITY
25 - GL

35 - WM
7 - FKT

SCREENING
9 - MC

21 - ADH
26 - PG
16 - CH
25 - CP

LOW DENSITY
5 - PF
6 - AP

17 - SV
21 - WBG

HIGH DENSITY
15 - PF
7 - AP
70 - WM
50 - CP

HIGH DENSITY
9 - BBC

7 - AP
31 - WM
39 - CP

HIGH DENSITY
7 - PF
5 - AP

22 - SV
27 - WBG

HIGH DENSITY
14 - BBC
12 - AP
20 - SV
34 - AEC
67 - CJC

MED. DENSITY
11 - BBC

26 - AP
93 - AEC

119 - CJC

MED. DENSITY
15 - PG
11 - PF
30 - AP
81 - SV

103 - WBG

SCREENING
15 - AP
7 - SC
11 - CP

MED. DENSITY
19 - PG
15 - PF
19 - AP

130 - SC
166 - CP

HIGH DENSITY
13 - PG
6 - PF
30 - SC
40  - CP

FESCUE (34,723 sf)

FESCUE (18,924 sf)

MULCH (15,872 sf)

MULCH (4,380 sf)

MULCH (13,043 sf)

MULCH (12,563 sf)

MULCH (17,302 sf)

MULCH (17,646 sf)

MULCH (4,220 sf)

QA8

QV7

QV7

QS7

QS7

QS7

QS7

QS7

QV8

QL7 QL7

QL7
QL7

QL7

HETCH HETCHY 66" WATER MAIN

HETCH HETCHY 72" WATER MAIN

HIGH DENSITY
15 - GL
10 - SCW
10 - PG
25 - WBG
15  - ADH

TYPICAL SHRUB AREA CALLOUT BOUNDARY

- FESCUE

MULCH ONLY AREAS
                      ALL AREAS UNDER OAKS TO GET MULCH

SHRUB AREAS - MULCH ALL AREAS

-

GRAPHIC LEGEND

NATIVE GRASSLANDS
SEE SEED MIX - SHEET PP-2

SEE SEED MIX - SHEET PP-2

SEE SEED MIX - SHEET PP-1 FOR LEGEND
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1

2

3

4 5

6

8

7

9

10

11 12

13

14

15

16

17

18

MEDIUM DENSITY
10 - HET
20 - PF
15 - PG
55 - GLP
50 - SC
20 - SV

MEDIUM DENSITY
10 - HET

8 - PF
10 - PG

85 - GLP
45 - SC
25 - SV

HIGH DENSITY
10 - HET
10 - PF
15 - PG
35 - GLP
20 - SC
10 - SV

HIGH DENSITY
10 - HET
20 - PF
25 - PG
90 - GLP
85 - SC
40 - SV

SCREENING
35 - PF
40 - PG
45 - GLP

MEDIUM DENSITY
15 - HET

20 - SWC
50 - MC

80 - EF
35 - SUM

MEDIUM DENSITY
3 - HET
15 - PF
40 -GLP
15 - SC
35 - SV

MEDIUM DENSITY
34 - RI

75 - SCW
34 - MC
240 - EF
200 - BP

90 - SUM
60 - APC

HIGH DENSITY
10 - HET
15 - BBC
25 - RI
40 - PF
50-ADH

SCREENING
2 - HET

3 - SCW
11 - RI
9 - PF

15-ADH

HIGH DENSITY
11 - FKT

40 - SCW
29 - RI

100 - BP
50 - SUM

132 - APC

SCREENING
25 - HET

30 - SCW
60 - MC

70 - EF
100 - PB

SCREENING
3 - SCW
7- RI
7 - EF
4 - PB

MED. DENSITY
13 - RI
15 - SV
35 - AP

55 - WM
120 -BBC

LOW DENSITY
3 - PO

5 - BBC
5 - RI

20 - CH
25 - SCW

HIGH DENSITY
2 - RI
3 - PF
4 - HET
16 - SV
19 -GLP

MED. DENSITY
11 - RI
9 - PF
11 - PO
40 - SV
45 - CH
95 -GLP
50 - SCW
10 - BBC

MED. DENSITY
11 - RI
8 - BBC
11 - PO
75 - CH
95 - SCW

LOW DENSITY
11 - RI

15 - PF
3 - HET
40 - SV

40 - GLP

SHRUBS IN GRASSLANDS
5 - PG
8 - PF

15 - GLP

MED. DENSITY
4 - LSS
7 - PF

25 - SV
30 - GLP

LOW DENSITY
6 - FKT
11 - PO
50 - SV
60 - BBC

MED. DENSITY
4 - RI
4 - FKT
4 - PO
25 - EF
37 - SCW

MED. DENSITY
14 - RI

11 - FKT
14 - PO
96 - EF

124 - SCW

MED. DENSITY
6 - FKT
12 - SV
40 - EF
45 - SCW

MED. DENSITY
3 - FKT
7 - SV

10 - EF
3 - SCW

MED. DENSITY
10 - LSS
15 - PF

10 - HET
50 - SC

65 - GLP

MED. DENSITY
8 - LSS
11 - PF
7 - HET
66 - SC

82 - GLP

HIGH DENSITY
15 - RI
25 - PF

30 - HET
165 - SV

160 -ADH
MED. DENSITY
40 - GL
15 - PG
78 - CH
70 - BBC

MED. DENSITY
15 - GL
7 - FTK
30 - WM
20 - CP

HIGH DENSITY
10 - CK
7 - PF
50 - WM
20 - GL

MED. DENSITY
24 - GL

30 - SCW
75  -  WM
60  - ADH

40 - GL

HIGH DENSITY
8 - CK
5 - PF

15 - WM
17 - GL

SCREENING
15 - GL

10 - SCW
10 - PG

25 - WBG
15  - ADH

SCREENING
5 - HET
25 - GL
25 - PG

25 - WBG
30 - ADH

HIGH DENSITY
10 - CK

8 - PF
45 - WM
35 - GL

MED.  DENSITY
20 - CK
15 - PF
60 - WM
75 - GL

LOW DENSITY
10 - RI
30 - SCW
20 - AP
60 - CH
70 - BBC

LOW DENSITY
5 - SV

25 - WM
15 - SC

MED. DENSITY
10 - MC
10 - GL
12 - PG
58 - CH
75 - CP

SCREENING
1 - MC
1 - ADH

4 - PG
3 - CH
5 - CP

HIGH DENSITY
6 - PF
8 - PO
24 - SC
30 - CP

LOW DENSITY
3 - PF

3 - PO
10 - SC
4 - CP

SCREENING
5 - PF
7 - AP

15 - WBG
20 - SV

SCREENING
2 - PF
10 - AP
4 - WBG
8 - SV

SCREENING
6 - PF
2 - AP

10 - WBG
15 - SV

HIGH DENSITY
3 - PF
3 - AP
13 - SV
18 - WBG

HIGH DENSITY
10 - PF
23 - AP
50 - SV
50 - WBG

HIGH DENSITY
20 - PF

40 - CPS
30 - WM
10 - LSF

MED. DENSITY
25 - GL

35 - WM
7 - FKT

SCREENING
9 - MC

21 - ADH
26 - PG
16 - CH
25 - CP

LOW DENSITY
5 - PF

6 - AP
17 - SV

21 - WBG

HIGH DENSITY
15 - PF
7 - AP
70 - WM
50 - CP

HIGH DENSITY
9 - BBC

7 - AP
31 - WM
39 - CP

HIGH DENSITY
7 - PF
5 - AP

22 - SV
27 - WBG

HIGH DENSITY
14 - BBC
12 - AP
20 - SV
34 - AEC
67 - CJC

MED. DENSITY
11 - BBC
26 - AP

93 - AEC
119 - CJC

MED. DENSITY
15 - PG
11 - PF
30 - AP
81 - SV

103 - WBG

SCREENING
15 - AP
7 - SC
11 - CP

MED. DENSITY
19 - PG
15 - PF
19 - AP

130 - SC
166 - CP

HIGH DENSITY
13 - PG
6 - PF
30 - SC
40  - CP

LOW DENSITY
3 - HET
1 - FKT

7 - APC
5 - SCW
3 - SUM SCREENING

5 - HET
10  - EF
15 - RI
15  -  SWC
20 - ADH

SCREENING & LOW
10 - HET
50  - EF
35 - RI
30  -  SWC
70 - ADH
10 - BP

HIGH DENSITY
10 - RI

15  -  SWC
20 - ADH

50 - EF
85 - BP

20  - SUM
10 - PF

LOW DENSITY
8 - HET
20 - RI

60 - ENC
70 - PB

10 - SCW

LOW DENSITY
3 - SCW

5 - RI
12 - PF

4 - ADH

SCREENING
8 - HET

15 - SCW
10 - RI

15 - ENC
20 - PB

HIGH DENSITY
5 - SCW

3 - RI
10 - PF

13 - ADH

MEDIUM DENSITY
13 - HET
20 - BBC
15 - RI
50 - PF
60 - ADH

NATIVE GRASSLANDS HYDROSEED (46,895 sf)
(15,632 sf) Bromus carinatus
(15,944 sf) Nassella cernua
(15,632 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (6,937 sf)
(2,312 sf) Bromus carinatus
(2,359 sf) Nassella cernua
(2,312 sf) Nassella pulchra

FESCUE (34,723 sf)

FESCUE (18,924 sf)

FESCUE (10,309 sf)

FESCUE (3,208 sf)

MULCH (8,465 sf)

MULCH (1,983 sf)

MULCH (15,872 sf)

MULCH (4,380 sf)

MULCH (13,043 sf)

MULCH (12,563 sf)

MULCH (17,302 sf)

MULCH (17,646 sf)

MULCH (4,220 sf)

FESCUE (24,334 sf)

GRASSLANDS WITH SHRUBS

GRASSLANDS WITH SHRUBS

FESCUE (7,636 sf)

NATIVE GRASSLANDS HYDROSEED (2,231 sf)
(744 sf) Bromus carinatus
(759 sf) Nassella cernua
(744 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (16,379 sf)
(5,460 sf) Bromus carinatus
(5,569 sf) Nassella cernua
(5,460 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (15,346 sf)
(5,115 sf) Bromus carinatus
(5,218 sf) Nassella cernua
(5,115 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (49,764 sf)
(16,588 sf) Bromus carinatus
(16,920 sf) Nassella cernua
(16,588 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (1,263 sf)
(421 sf) Bromus carinatus
(429 sf) Nassella cernua
(421 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (6,294 sf)
(2,098 sf) Bromus carinatus
(2,140 sf) Nassella cernua
(2,098 sf) Nassella pulchra

FESCUE (12,500 sf)

NATIVE GRASSLANDS HYDROSEED (10,959 sf)
(3,653 sf) Bromus carinatus
(3,726 sf) Nassella cernua
(3,653 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (8,425 sf)
(2,808 sf) Bromus carinatus
(2,865 sf) Nassella cernua
(2,808 sf) Nassella pulchra

FESCUE (3,208 sf)
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15

16

17
HIGH DENSITY
10 - HET
15 - BBC
25 - RI
40 - PF
50-ADH

MED. DENSITY
13 - RI

15 - SV
35 - AP

55 - WM
120 -BBC

LOW DENSITY
3 - PO

5 - BBC
5 - RI

20 - CH
25 - SCW

HIGH DENSITY
2 - RI
3 - PF
4 - HET
16 - SV
19 -GLP

MED. DENSITY
11 - RI
9 - PF
11 - PO
40 - SV
45 - CH
95 -GLP
50 - SCW
10 - BBC

MED. DENSITY
11 - RI
8 - BBC
11 - PO
75 - CH
95 - SCW

LOW DENSITY
11 - RI

15 - PF
3 - HET
40 - SV

40 - GLP

SHRUBS IN GRASSLANDS
5 - PG
8 - PF

15 - GLP

MED. DENSITY
4 - LSS
7 - PF

25 - SV
30 - GLP

LOW DENSITY
6 - FKT
11 - PO
50 - SV
60 - BBC

MED. DENSITY
4 - RI
4 - FKT
4 - PO
25 - EF
37 - SCW

MED. DENSITY
14 - RI

11 - FKT
14 - PO
96 - EF

124 - SCW

MED. DENSITY
6 - FKT
12 - SV
40 - EF
45 - SCW

MED. DENSITY
3 - FKT
7 - SV

10 - EF
3 - SCW

MED. DENSITY
10 - LSS
15 - PF

10 - HET
50 - SC

65 - GLP

MED. DENSITY
8 - LSS
11 - PF
7 - HET
66 - SC

82 - GLP

HIGH DENSITY
15 - RI

25 - PF
30 - HET
165 - SV

160 -ADH
MED. DENSITY
40 - GL
15 - PG
78 - CH
70 - BBC

MED. DENSITY
10 - MC
10 - GL
12 - PG
58 - CH
75 - CP

SCREENING
1 - MC

1 - ADH
4 - PG
3 - CH
5 - CP

MED. DENSITY
25 - GL

35 - WM
7 - FKT

SCREENING
9 - MC

21 - ADH
26 - PG
16 - CH
25 - CP

HIGH DENSITY
13 - PG
6 - PF
30 - SC
40  - CP

FESCUE (34,723 sf)

FESCUE (18,924 sf)

FESCUE (24,334 sf)

FESCUE (12,500 sf)

QA8

QS7

QS7

QS7

QS7

QV8

QL7 QL7

QL7

HETCH HETCHY 66" WATER MAIN

HETCH HETCHY 72" WATER MAIN

TREES CODE BOTANICAL / COMMON NAME CONT QTY

CM4 Cupressus macrocarpa / Monterey Cypress 48"box 4

CM6 Cupressus macrocarpa / Monterey Cypress 60"box 1

PLR4 Platanus racemosa / California Sycamore Multi-Trunk 48"box 17

PLR6 Platanus racemosa / California Sycamore Multi-Trunk 60"box 17

PLR7 Platanus racemosa / California Sycamore Multi-Trunk 72"box 9

PLR8 Platanus racemosa / California Sycamore Multi-Trunk 84"box 1

QA4 Quercus agrifolia / Coast Live Oak Multi-Trunk 48"box 15

QA6 Quercus agrifolia / Coast Live Oak Multi-Trunk 60"box 35

QA7 Quercus agrifolia / Coast Live Oak Multi-Trunk 72"box 34

QA8 Quercus agrifolia / Coast Live Oak Multi-Trunk 84" box 3

QL4 Quercus lobata / Valley Oak 48"box 3

QL6 Quercus lobata / Valley Oak 60"box 11

QL7 Quercus lobata / Valley Oak 72"box 11

QL8 Quercus lobata / Valley Oak 84" box 1

CM4

CM6

PLR4

PLR6

PLR7

PLR8

QA4

QA6

QA7

QA8

QL4

QL6

QL7

QL8

PLANT_SCHEDULE

QLR Quercus lobata / Valley Oak
RELOCATED FROM SITE Relocated 0

QS4 Quercus suber / Cork Oak 48"box 6

QS6 Quercus suber / Cork Oak 60"box 7

QS7 Quercus suber / Cork Oak 72"box 9

QV4 Quercus virginiana / Southern Live Oak 48"box 3

QV6 Quercus virginiana / Southern Live Oak 60"box 6

QV7 Quercus virginiana / Southern Live Oak 72"box 5

QV8 Quercus virginiana / Southern Live Oak 84"box 1

QC6 Quercus virginiana 'SDLN' TM / Cathedral Live Oak 60"box 3

QC7 Quercus virginiana 'SDLN' TM / Cathedral Live Oak 72"box 5

QC8 Quercus virginiana 'SDLN' TM / Cathedral Live Oak 84"box 1

QLR

QS4

QS6

QS7

QV4

QV6

QV7

QV8

QC6

QC7

QC8

HIGH DENSITY
15 - GL
10 - SCW
10 - PG
25 - WBG
15  - ADH

- FESCUE

MULCH ONLY AREAS
                      ALL AREAS UNDER OAKS TO GET MULCH

SHRUB AREAS - MULCH ALL AREAS

-

TYPICAL SHRUB AREA CALLOUT BOUNDARY

GRAPHIC LEGEND

NATIVE GRASSLANDS
SEE SEED MIX - SHEET PP-2

SEE SEED MIX - SHEET PP-2

SEE SEED MIX - SHEET PP-1 FOR LEGEND
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MEDIUM DENSITY
10 - HET
20 - PF
15 - PG
55 - GLP
50 - SC
20 - SV

MEDIUM DENSITY
10 - HET

8 - PF
10 - PG

85 - GLP
45 - SC
25 - SV

HIGH DENSITY
10 - HET
10 - PF
15 - PG
35 - GLP
20 - SC
10 - SV

HIGH DENSITY
10 - HET
20 - PF
25 - PG
90 - GLP
85 - SC
40 - SV

SCREENING
35 - PF
40 - PG
45 - GLP

MEDIUM DENSITY
15 - HET

20 - SWC
50 - MC

80 - EF
35 - SUM

MEDIUM DENSITY
3 - HET
15 - PF
40 -GLP
15 - SC
35 - SV

MEDIUM DENSITY
34 - RI

75 - SCW
34 - MC
240 - EF
200 - BP

90 - SUM
60 - APC

HIGH DENSITY
10 - HET
15 - BBC
25 - RI
40 - PF
50-ADH

SCREENING
2 - HET

3 - SCW
11 - RI
9 - PF

15-ADH

HIGH DENSITY
11 - FKT

40 - SCW
29 - RI

100 - BP
50 - SUM

132 - APC

SCREENING
25 - HET

30 - SCW
60 - MC

70 - EF
100 - PB

SCREENING
3 - SCW
7- RI
7 - EF
4 - PB

MED. DENSITY
13 - RI

15 - SV
35 - AP

55 - WM
120 -BBC

LOW DENSITY
3 - PO

5 - BBC
5 - RI

20 - CH
25 - SCW

HIGH DENSITY
2 - RI
3 - PF
4 - HET
16 - SV
19 -GLP

MED. DENSITY
11 - RI
9 - PF
11 - PO
40 - SV
45 - CH
95 -GLP
50 - SCW
10 - BBC

MED. DENSITY
11 - RI
8 - BBC
11 - PO
75 - CH
95 - SCW

LOW DENSITY
11 - RI
15 - PF
3 - HET
40 - SV

40 - GLP

SHRUBS IN GRASSLANDS
5 - PG
8 - PF

15 - GLP

MED. DENSITY
4 - LSS
7 - PF

25 - SV
30 - GLP

LOW DENSITY
6 - FKT
11 - PO
50 - SV
60 - BBC

MED. DENSITY
4 - RI
4 - FKT
4 - PO
25 - EF
37 - SCW

MED. DENSITY
14 - RI

11 - FKT
14 - PO
96 - EF

124 - SCW

MED. DENSITY
6 - FKT
12 - SV
40 - EF
45 - SCW

MED. DENSITY
3 - FKT
7 - SV

10 - EF
3 - SCW

MED. DENSITY
10 - LSS
15 - PF

10 - HET
50 - SC

65 - GLP

MED. DENSITY
8 - LSS
11 - PF
7 - HET
66 - SC

82 - GLP

HIGH DENSITY
15 - RI

25 - PF
30 - HET
165 - SV

160 -ADH
MED. DENSITY
40 - GL
15 - PG
78 - CH
70 - BBC

MED. DENSITY
15 - GL
7 - FTK
30 - WM
20 - CP

HIGH DENSITY
10 - CK
7 - PF
50 - WM
20 - GL

MED. DENSITY
24 - GL

30 - SCW
75  -  WM
60  - ADH

40 - GL

HIGH DENSITY
8 - CK
5 - PF

15 - WM
17 - GL

SCREENING
15 - GL

10 - SCW
10 - PG

25 - WBG
15  - ADH

SCREENING
5 - HET
25 - GL
25 - PG

25 - WBG
30 - ADH

HIGH DENSITY
10 - CK

8 - PF
45 - WM
35 - GL

MED.  DENSITY
20 - CK
15 - PF
60 - WM
75 - GL

LOW DENSITY
10 - RI
30 - SCW
20 - AP
60 - CH
70 - BBC

LOW DENSITY
5 - SV

25 - WM
15 - SC

MED. DENSITY
10 - MC
10 - GL
12 - PG
58 - CH
75 - CP

SCREENING
1 - MC

1 - ADH
4 - PG
3 - CH
5 - CP

HIGH DENSITY
6 - PF
8 - PO
24 - SC
30 - CP

LOW DENSITY
3 - PF

3 - PO
10 - SC
4 - CP

SCREENING
5 - PF
7 - AP

15 - WBG
20 - SV

SCREENING
2 - PF
10 - AP
4 - WBG
8 - SV

SCREENING
6 - PF
2 - AP

10 - WBG
15 - SV

HIGH DENSITY
3 - PF
3 - AP
13 - SV
18 - WBG

HIGH DENSITY
10 - PF
23 - AP
50 - SV
50 - WBG

HIGH DENSITY
20 - PF

40 - CPS
30 - WM
10 - LSF

MED. DENSITY
25 - GL

35 - WM
7 - FKT

SCREENING
9 - MC

21 - ADH
26 - PG
16 - CH
25 - CP

LOW DENSITY
5 - PF
6 - AP

17 - SV
21 - WBG

HIGH DENSITY
15 - PF
7 - AP
70 - WM
50 - CP

HIGH DENSITY
9 - BBC
7 - AP

31 - WM
39 - CP

HIGH DENSITY
7 - PF
5 - AP

22 - SV
27 - WBG

HIGH DENSITY
14 - BBC
12 - AP
20 - SV
34 - AEC
67 - CJC

MED. DENSITY
11 - BBC

26 - AP
93 - AEC

119 - CJC

MED. DENSITY
15 - PG
11 - PF
30 - AP
81 - SV

103 - WBG

SCREENING
15 - AP
7 - SC
11 - CP

MED. DENSITY
19 - PG
15 - PF

19 - AP
130 - SC
166 - CP

HIGH DENSITY
13 - PG
6 - PF
30 - SC
40  - CP

LOW DENSITY
3 - HET
1 - FKT

7 - APC
5 - SCW
3 - SUM SCREENING

5 - HET
10  - EF
15 - RI
15  -  SWC
20 - ADH

SCREENING & LOW
10 - HET
50  - EF
35 - RI
30  -  SWC
70 - ADH
10 - BP

HIGH DENSITY
10 - RI

15  -  SWC
20 - ADH

50 - EF
85 - BP

20  - SUM
10 - PF

LOW DENSITY
8 - HET
20 - RI

60 - ENC
70 - PB

10 - SCW

LOW DENSITY
3 - SCW

5 - RI
12 - PF

4 - ADH

SCREENING
8 - HET

15 - SCW
10 - RI

15 - ENC
20 - PB

HIGH DENSITY
5 - SCW

3 - RI
10 - PF

13 - ADH

MEDIUM DENSITY
13 - HET
20 - BBC
15 - RI
50 - PF
60 - ADH

NATIVE GRASSLANDS HYDROSEED (46,895 sf)
(15,632 sf) Bromus carinatus
(15,944 sf) Nassella cernua
(15,632 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (6,937 sf)
(2,312 sf) Bromus carinatus
(2,359 sf) Nassella cernua
(2,312 sf) Nassella pulchra

FESCUE (34,723 sf)

FESCUE (18,924 sf)

FESCUE (10,309 sf)

FESCUE (3,208 sf)

MULCH (8,465 sf)

MULCH (1,983 sf)

MULCH (15,872 sf)

MULCH (4,380 sf)

MULCH (13,043 sf)

MULCH (12,563 sf)

MULCH (17,302 sf)

MULCH (17,646 sf)

MULCH (4,220 sf)

FESCUE (24,334 sf)

GRASSLANDS WITH SHRUBS

GRASSLANDS WITH SHRUBS

FESCUE (7,636 sf)

NATIVE GRASSLANDS HYDROSEED (2,231 sf)
(744 sf) Bromus carinatus
(759 sf) Nassella cernua
(744 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (16,379 sf)
(5,460 sf) Bromus carinatus
(5,569 sf) Nassella cernua
(5,460 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (15,346 sf)
(5,115 sf) Bromus carinatus
(5,218 sf) Nassella cernua
(5,115 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (49,764 sf)
(16,588 sf) Bromus carinatus
(16,920 sf) Nassella cernua
(16,588 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (1,263 sf)
(421 sf) Bromus carinatus
(429 sf) Nassella cernua
(421 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (6,294 sf)
(2,098 sf) Bromus carinatus
(2,140 sf) Nassella cernua
(2,098 sf) Nassella pulchra

FESCUE (12,500 sf)

NATIVE GRASSLANDS HYDROSEED (10,959 sf)
(3,653 sf) Bromus carinatus
(3,726 sf) Nassella cernua
(3,653 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (8,425 sf)
(2,808 sf) Bromus carinatus
(2,865 sf) Nassella cernua
(2,808 sf) Nassella pulchra

FESCUE (3,208 sf)
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QC7

HETCH HETCHY 66" WATER MAIN

HETCH HETCHY 72" WATER MAIN

HETCH HETCHY 66" WATER MAIN

HETCH HETCHY 72" WATER MAIN

TREES CODE BOTANICAL / COMMON NAME CONT QTY

PLANT SCHEDULE TREES

TREES CODE BOTANICAL / COMMON NAME CONT QTY REMARKS

CM4 Cupressus macrocarpa / Monterey Cypress 48"box 4

CM6 Cupressus macrocarpa / Monterey Cypress 60"box 1

PLR4 Platanus racemosa / California Sycamore Multi-Trunk 48"box 17

PLR6 Platanus racemosa / California Sycamore Multi-Trunk 60"box 17

PLR7 Platanus racemosa / California Sycamore Multi-Trunk 72"box 9

PLR8 Platanus racemosa / California Sycamore Multi-Trunk 84"box 1

QA4 Quercus agrifolia / Coast Live Oak Multi-Trunk 48"box 15

QA6 Quercus agrifolia / Coast Live Oak Multi-Trunk 60"box 35

QA7 Quercus agrifolia / Coast Live Oak Multi-Trunk 72"box 34

QA8 Quercus agrifolia / Coast Live Oak Multi-Trunk 84" box 3

QL4 Quercus lobata / Valley Oak 48"box 3

QL6 Quercus lobata / Valley Oak 60"box 11

QL7 Quercus lobata / Valley Oak 72"box 11

QL8 Quercus lobata / Valley Oak 84" box 1

QS4 Quercus suber / Cork Oak 48"box 6

QS6 Quercus suber / Cork Oak 60"box 7

QS7 Quercus suber / Cork Oak 72"box 9

CM4

CM6

PLR4

PLR6

PLR7

PLR8

QA4

QA6

QA7

QA8

QL4

QL6

QL7

QL8

QS4

QS6

QS7

PLANT SCHEDULE TREES

EMERGENCY REPLACEMENT TREE
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MEDIUM DENSITY
10 - HET
20 - PF
15 - PG
55 - GLP
50 - SC
20 - SV

SCREENING
35 - PF
40 - PG
45 - GLP

MEDIUM DENSITY
15 - HET

20 - SWC
50 - MC

80 - EF
35 - SUM

MEDIUM DENSITY
3 - HET
15 - PF
40 -GLP
15 - SC
35 - SV

MEDIUM DENSITY
34 - RI

75 - SCW
34 - MC
240 - EF
200 - BP

90 - SUM
60 - APC

HIGH DENSITY
10 - HET
15 - BBC
25 - RI
40 - PF
50-ADH

SCREENING
2 - HET

3 - SCW
11 - RI
9 - PF

15-ADH

HIGH DENSITY
11 - FKT

40 - SCW
29 - RI

100 - BP
50 - SUM

132 - APC

SCREENING
25 - HET

30 - SCW
60 - MC

70 - EF
100 - PB

SCREENING
3 - SCW
7- RI
7 - EF
4 - PB

14 - PO
96 - EF

124 - SCW

MED. DENSITY
3 - FKT
7 - SV

10 - EF
3 - SCW

MED. DENSITY
10 - LSS
15 - PF

10 - HET
50 - SC

65 - GLP

MED. DENSITY
8 - LSS
11 - PF
7 - HET
66 - SC

82 - GLP

LOW DENSITY
3 - HET
1 - FKT

7 - APC
5 - SCW
3 - SUM SCREENING

5 - HET
10  - EF
15 - RI
15  -  SWC
20 - ADH

SCREENING & LOW
10 - HET
50  - EF
35 - RI
30  -  SWC
70 - ADH
10 - BP

HIGH DENSITY
10 - RI

15  -  SWC
20 - ADH

50 - EF
85 - BP

20  - SUM
10 - PF

LOW DENSITY
8 - HET
20 - RI

60 - ENC
70 - PB

10 - SCW

LOW DENSITY
3 - SCW

5 - RI
12 - PF

4 - ADH

SCREENING
8 - HET

15 - SCW
10 - RI

15 - ENC
20 - PB

HIGH DENSITY
5 - SCW

3 - RI
10 - PF

13 - ADH

MEDIUM DENSITY
13 - HET
20 - BBC
15 - RI
50 - PF
60 - ADH

NATIVE GRASSLANDS HYDROSEED (46,895 sf)
(15,632 sf) Bromus carinatus
(15,944 sf) Nassella cernua
(15,632 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (6,937 sf)
(2,312 sf) Bromus carinatus
(2,359 sf) Nassella cernua
(2,312 sf) Nassella pulchra

FESCUE (10,309 sf)

FESCUE (3,208 sf)

MULCH (8,465 sf)

MULCH (1,983 sf)

GRASSLANDS WITH SHRUBS

GRASSLANDS WITH SHRUBS

FESCUE (7,636 sf)

NATIVE GRASSLANDS HYDROSEED (2,231 sf)
(744 sf) Bromus carinatus
(759 sf) Nassella cernua
(744 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (16,379 sf)
(5,460 sf) Bromus carinatus
(5,569 sf) Nassella cernua
(5,460 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (15,346 sf)
(5,115 sf) Bromus carinatus
(5,218 sf) Nassella cernua
(5,115 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (49,764 sf)
(16,588 sf) Bromus carinatus
(16,920 sf) Nassella cernua
(16,588 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (1,263 sf)
(421 sf) Bromus carinatus
(429 sf) Nassella cernua
(421 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (6,294 sf)
(2,098 sf) Bromus carinatus
(2,140 sf) Nassella cernua
(2,098 sf) Nassella pulchra

FESCUE (12,500 sf)

NATIVE GRASSLANDS HYDROSEED (10,959 sf)
(3,653 sf) Bromus carinatus
(3,726 sf) Nassella cernua
(3,653 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (8,425 sf)
(2,808 sf) Bromus carinatus
(2,865 sf) Nassella cernua
(2,808 sf) Nassella pulchra

FESCUE (3,208 sf)

QA8

QA8

QV7

QV7

QV7

QS7

QS7

QL7

QL7

QL7 QL7

QC7

EMERGENCY REPLACEMENT TREE
PER HTR2023-0013

HIGH DENSITY
15 - GL
10 - SCW
10 - PG
25 - WBG
15  - ADH

- FESCUE

MULCH ONLY AREAS
                      ALL AREAS UNDER OAKS TO GET MULCH

SHRUB AREAS - MULCH ALL AREAS

-

TYPICAL SHRUB AREA CALLOUT BOUNDARY

GRAPHIC LEGEND

NATIVE GRASSLANDS
SEE SEED MIX - SHEET PP-2

SEE SEED MIX - SHEET PP-2

SEE SEED MIX - SHEET PP-1 FOR LEGEND
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2

3

4 5

6

8

7

9

10

11 12

13

14

15

16

17

18

MEDIUM DENSITY
10 - HET
20 - PF
15 - PG
55 - GLP
50 - SC
20 - SV

MEDIUM DENSITY
10 - HET

8 - PF
10 - PG

85 - GLP
45 - SC
25 - SV

HIGH DENSITY
10 - HET
10 - PF
15 - PG
35 - GLP
20 - SC
10 - SV

HIGH DENSITY
10 - HET
20 - PF
25 - PG
90 - GLP
85 - SC
40 - SV

SCREENING
35 - PF
40 - PG
45 - GLP

MEDIUM DENSITY
15 - HET

20 - SWC
50 - MC

80 - EF
35 - SUM

MEDIUM DENSITY
3 - HET
15 - PF
40 -GLP
15 - SC
35 - SV

MEDIUM DENSITY
34 - RI

75 - SCW
34 - MC
240 - EF
200 - BP
90 - SUM
60 - APC

HIGH DENSITY
10 - HET
15 - BBC
25 - RI
40 - PF
50-ADH

SCREENING
2 - HET

3 - SCW
11 - RI
9 - PF

15-ADH

HIGH DENSITY
11 - FKT

40 - SCW
29 - RI

100 - BP
50 - SUM

132 - APC

SCREENING
25 - HET

30 - SCW
60 - MC

70 - EF
100 - PB

SCREENING
3 - SCW
7- RI
7 - EF
4 - PB

MED. DENSITY
13 - RI

15 - SV
35 - AP

55 - WM
120 -BBC

LOW DENSITY
3 - PO

5 - BBC
5 - RI

20 - CH
25 - SCW

HIGH DENSITY
2 - RI
3 - PF
4 - HET
16 - SV
19 -GLP

MED. DENSITY
11 - RI
9 - PF
11 - PO
40 - SV
45 - CH
95 -GLP
50 - SCW
10 - BBC

MED. DENSITY
11 - RI
8 - BBC
11 - PO
75 - CH
95 - SCW

LOW DENSITY
11 - RI
15 - PF
3 - HET
40 - SV

40 - GLP

SHRUBS IN GRASSLANDS
5 - PG
8 - PF

15 - GLP

MED. DENSITY
4 - LSS
7 - PF

25 - SV
30 - GLP

LOW DENSITY
6 - FKT
11 - PO
50 - SV
60 - BBC

MED. DENSITY
4 - RI
4 - FKT
4 - PO
25 - EF
37 - SCW

MED. DENSITY
14 - RI

11 - FKT
14 - PO
96 - EF

124 - SCW

MED. DENSITY
6 - FKT
12 - SV
40 - EF
45 - SCW

MED. DENSITY
3 - FKT
7 - SV
10 - EF

3 - SCW

MED. DENSITY
10 - LSS
15 - PF

10 - HET
50 - SC

65 - GLP

MED. DENSITY
8 - LSS
11 - PF
7 - HET
66 - SC

82 - GLP

HIGH DENSITY
15 - RI
25 - PF

30 - HET
165 - SV

160 -ADH
MED. DENSITY
40 - GL
15 - PG
78 - CH
70 - BBC

MED. DENSITY
15 - GL
7 - FTK
30 - WM
20 - CP

HIGH DENSITY
10 - CK
7 - PF
50 - WM
20 - GL

MED. DENSITY
24 - GL

30 - SCW
75  -  WM
60  - ADH

40 - GL

HIGH DENSITY
8 - CK
5 - PF

15 - WM
17 - GL

SCREENING
15 - GL

10 - SCW
10 - PG

25 - WBG
15  - ADH

SCREENING
5 - HET
25 - GL
25 - PG

25 - WBG
30 - ADH

HIGH DENSITY
10 - CK

8 - PF
45 - WM
35 - GL

MED.  DENSITY
20 - CK
15 - PF
60 - WM
75 - GL

LOW DENSITY
10 - RI
30 - SCW
20 - AP
60 - CH
70 - BBC

LOW DENSITY
5 - SV

25 - WM
15 - SC

MED. DENSITY
10 - MC
10 - GL
12 - PG
58 - CH
75 - CPSCREENING

1 - MC
1 - ADH

4 - PG
3 - CH
5 - CP

HIGH DENSITY
6 - PF
8 - PO
24 - SC
30 - CP

LOW DENSITY
3 - PF

3 - PO
10 - SC
4 - CP

SCREENING
5 - PF
7 - AP

15 - WBG
20 - SV

SCREENING
2 - PF
10 - AP
4 - WBG
8 - SV

SCREENING
6 - PF
2 - AP

10 - WBG
15 - SV

HIGH DENSITY
3 - PF
3 - AP
13 - SV
18 - WBG

HIGH DENSITY
10 - PF
23 - AP
50 - SV
50 - WBG

HIGH DENSITY
20 - PF

40 - CPS
30 - WM
10 - LSF

MED. DENSITY
25 - GL

35 - WM
7 - FKT

SCREENING
9 - MC

21 - ADH
26 - PG
16 - CH
25 - CP

LOW DENSITY
5 - PF
6 - AP

17 - SV
21 - WBG

HIGH DENSITY
15 - PF
7 - AP
70 - WM
50 - CP

HIGH DENSITY
9 - BBC
7 - AP

31 - WM
39 - CP

HIGH DENSITY
7 - PF
5 - AP

22 - SV
27 - WBG

HIGH DENSITY
14 - BBC
12 - AP
20 - SV
34 - AEC
67 - CJC

MED. DENSITY
11 - BBC

26 - AP
93 - AEC

119 - CJC

MED. DENSITY
15 - PG
11 - PF
30 - AP
81 - SV

103 - WBG

SCREENING
15 - AP
7 - SC
11 - CP

MED. DENSITY
19 - PG
15 - PF
19 - AP

130 - SC
166 - CP

HIGH DENSITY
13 - PG
6 - PF
30 - SC
40  - CP

LOW DENSITY
3 - HET
1 - FKT

7 - APC
5 - SCW
3 - SUM SCREENING

5 - HET
10  - EF
15 - RI
15  -  SWC
20 - ADH

SCREENING & LOW
10 - HET
50  - EF
35 - RI
30  -  SWC
70 - ADH
10 - BP

HIGH DENSITY
10 - RI

15  -  SWC
20 - ADH

50 - EF
85 - BP

20  - SUM
10 - PF

LOW DENSITY
8 - HET
20 - RI

60 - ENC
70 - PB

10 - SCW

LOW DENSITY
3 - SCW

5 - RI
12 - PF

4 - ADH

SCREENING
8 - HET

15 - SCW
10 - RI

15 - ENC
20 - PB

HIGH DENSITY
5 - SCW

3 - RI
10 - PF

13 - ADH

MEDIUM DENSITY
13 - HET
20 - BBC
15 - RI
50 - PF
60 - ADH

NATIVE GRASSLANDS HYDROSEED (46,895 sf)
(15,632 sf) Bromus carinatus
(15,944 sf) Nassella cernua
(15,632 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (6,937 sf)
(2,312 sf) Bromus carinatus
(2,359 sf) Nassella cernua
(2,312 sf) Nassella pulchra

FESCUE (34,723 sf)

FESCUE (18,924 sf)

FESCUE (10,309 sf)

FESCUE (3,208 sf)

MULCH (8,465 sf)

MULCH (1,983 sf)

MULCH (15,872 sf)

MULCH (4,380 sf)

MULCH (13,043 sf)

MULCH (12,563 sf)

MULCH (17,302 sf)

MULCH (17,646 sf)

MULCH (4,220 sf)

FESCUE (24,334 sf)

GRASSLANDS WITH SHRUBS

GRASSLANDS WITH SHRUBS

FESCUE (7,636 sf)

NATIVE GRASSLANDS HYDROSEED (2,231 sf)
(744 sf) Bromus carinatus
(759 sf) Nassella cernua
(744 sf) Nassella pulchraNATIVE GRASSLANDS HYDROSEED (16,379 sf)

(5,460 sf) Bromus carinatus
(5,569 sf) Nassella cernua
(5,460 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (15,346 sf)
(5,115 sf) Bromus carinatus
(5,218 sf) Nassella cernua
(5,115 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (49,764 sf)
(16,588 sf) Bromus carinatus
(16,920 sf) Nassella cernua
(16,588 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (1,263 sf)
(421 sf) Bromus carinatus
(429 sf) Nassella cernua
(421 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (6,294 sf)
(2,098 sf) Bromus carinatus
(2,140 sf) Nassella cernua
(2,098 sf) Nassella pulchra

FESCUE (12,500 sf)

NATIVE GRASSLANDS HYDROSEED (10,959 sf)
(3,653 sf) Bromus carinatus
(3,726 sf) Nassella cernua
(3,653 sf) Nassella pulchra

NATIVE GRASSLANDS HYDROSEED (8,425 sf)
(2,808 sf) Bromus carinatus
(2,865 sf) Nassella cernua
(2,808 sf) Nassella pulchra

FESCUE (3,208 sf)

QA8
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QV7

QV7

QV7

QV7

QV7

QS7

QS7

QS7
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QS7
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QV8

QL7

QL7

QL7 QL7

QL7

QL7
QL7

QL7

QC7

HETCH HETCHY 66" WATER MAIN

HETCH HETCHY 72" WATER MAIN

HETCH HETCHY 66" WATER MAIN

HETCH HETCHY 72" WATER MAIN

EMERGENCY REPLACEMENT TREE
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ROOT BARRIER DETAIL

TREE GUYING DETAILDOUBLE STAKE TREE DETAIL
24" BOX 36" BOX AND LARGER

SHRUB PLANTING & VINE ESPALIER DETAIL

DRAINAGE & DEEP WATERING DETAIL

6"

TREE DRAINAGE ON SLOPE DETAIL PLANTING NOTES

1. LANDSCAPE ARCHITECT:   SHALL FIELD REVIEW ALL PLANT LOCATIONS PRIOR
TO PLANTING.  PLANTS SHALL BE PLACED IN THEIR INTENDED LOCATIONS
WHILE STILL IN THEIR CONTAINERS/BOXES.

2. UNIT PRICES: LANDSCAPE CONTRACTOR SHALL FURNISH UNIT PRICES FOR
ALL PLANT MATERIAL AND IRRIGATION MATERIAL WHEN SUBMITTING BID TO
THE OWNER.

3. WARNING: PLANT MATERIAL LISTED MAY OR MAY NOT HAVE BEEN APPROVED
BY THE AGRICULTURAL COMMISSIONER'S OFFICE.  LANDSCAPE
CONTRACTOR, PLEASE CONTACT THE AGRICULTURAL COMMISSIONER FOR
APPROVAL.  PLANT MATERIAL NOT CONFORMING WITH QUARANTINE LAWS
MAY BE DESTROYED AND CIVIL ACTION TAKEN.  ALL PLANT MATERIAL IS
SUBJECT TO INSPECTION AT THE DISCRETION OF THE AGRICULTURAL
COMMISSION.

4. LANDSCAPE PLANS ARE DIAGRAMMATIC FOR CLARITY OF READING. PLANTING
IS TO BE ADJUSTED IN FIELD.  PLANT QUANTITY LIST IS PROVIDED FOR THE
CONVENIENCE OF THE CONTRACTOR/CLIENT AND IS NOT INTENDED FOR
ACCURATE BIDDING PURPOSES.

5. MOUNDING AND ROUGH GRADE TO +/-6" TO BE PROVIDED BY OTHERS.
FINISH GRADE TO BE PROVIDED BY LANDSCAPE CONTRACTOR.  WHERE
MOUNDING OCCURS ADJACENT TO STREET OR WALKS, SWALES SHALL BE
FORMED ALONG THE STREET OR WALK TO CONTROL IRRIGATION RUN OFF.

6. BEFORE ANY PLANTS ARE LOCATED, ALL PLANTED AREAS ARE TO BE GRADED
IN AN ACCEPTABLE MANNER TO ASSURE POSITIVE DRAINAGE.

7. WHERE CIRCUMSTANCES PERMIT, DO NOT PLANT TREES CLOSER THAN 5'
(FIVE FEET) TO AN EDGE OF PAVING, HEADERBOARD OR ROOF LINE. ANY
TREE, PALM, OR MULTI-TRUNK FAN PALM PLANTED WITHIN 5' OF HARDSCAPE
SURFACE (EDGE OF SIDEWALK, WALLS, CURBS, ETC.) MUST HAVE ROOT
BARRIER INSTALLED AT TIME OF PLANTING PER MANUFACTURE'S
SPECIFICATIONS. (SEE DETAIL THIS SHEET).

8. REMOVE ESPALIERED PLANTS FROM THEIR TRAINING FRAMEWORKS AND
ATTACH TO THE WALL AGAINST WHICH THEY ARE PLANTED. ATTACH PLANTS IN
THE SAME PATTERN IN WHICH THEY HAVE BEEN TRAINED.

9. IF REQUIRED, THE OWNER OR OWNER'S REPRESENTATIVE SHALL SUBMIT
PLANS TO THE APPROPRIATE PLANNING AND AGRICULTURE DEPARTMENTS
PRIOR TO SUBMITTAL FOR BUILDING PERMITS.

10. TREE PLANTING, TAMP AND WATER SETTLE NOTE: BEFORE BACKFILLING THE
ROOT BALL, WATER THE PLANT IN THE HOLE AND WAIT FOR IT TO PERCOLATE,
THEN PROCEED TO WATER THE HOLE, BACKFILL HALF THE HOLE, TAMP
AROUND THE ROOTBALL TO REMOVE AIR POCKETS.  CONTINUE BY
WATERING, BACKFILLING, AND TAMPING UNTIL HOLE IS FILLED.

SPOT IN FIELD ALLOWANCES: Contractor to include in bid a planting allowance of the trees shown bellow - this
quantity of trees have been calculated to satisfy the city of Menlo Park's tree replacement values to offset the

tree removal penalty.  A breakdown of the trees and sizes are shown below.
TREE ALLOWANCE

5 - 48" BOX TREES
13 - 60" BOX TREES
10 - 72" BOX TREES

PLANTING ALLOWANCES
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SHRUB AREAS CODE BOTANICAL / COMMON NAME CONT SPACING QTY

IP IRIS PSEUDACORUS / YELLOW FLAG IRIS - 48" o.c. 108
24" TALL CLUMPS

JP JUNCUS PATENS / CALIFORNIA GRAY RUSH PLUGS 18" o.c. 524

WL NYMPHAEA SPP. / WATER LILY 5 GAL 84" o.c. 105
70% MEXICAN WATER LILY - BRONZE
FOLIAGE
30% TROPICAL PINK - GREEN FOLAIGE

PC PONTEDERIA CORDATA / PICKEREL WEED - 42" o.c. 125
5-6 STALKS 2' TALL
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Lake System Data:
Water Surface Area: s.f.53,100
Shoreline Perimeter: l.f.1,225
Water Volume (estimated): 1,980,000 gals
Soil Cover Material Required: c.y.1,330
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omLAKE SYSTEM GENERAL NOTES:
1. THESE DRAWINGS ARE INTENDED FOR WATER FEATURE CONSTRUCTION USE ONLY.  SEE DRAWINGS BY RESPECTIVE DESIGNERS FOR OTHER ASPECTS OF CONSTRUCTION.
2. IT IS THE INTENT OF THESE DRAWINGS AND THIS DESIGN THAT THE WORK REPRESENTED HERE BE COMPLETED BY A LICENSED CONTRACTOR WITH EXPERIENCE AND QUALIFICATIONS SPECIFIC TO THIS

UNIQUE WORK. THE WATER FEATURE CONTRACTORS EXPERIENCE AND QUALIFICATIONS SHALL INCLUDE, AT A MINIMUM, THE SUCCESSFUL COMPLETION OF AT LEAST (5) PROJECTS EQUIVALENT IN SCOPE
COMPLETED WITHIN THE LAST (2) YEARS AS DETERMINED BY THE OWNER OR HIS REPRESENTATIVE.  THE WATER FEATURE CONTRACTOR SHALL SUBMIT, WITH HIS BID, A LIST OF QUALIFYING COMPLETED
PROJECTS INCLUDING THE NAMES, ADDRESSES, AND PHONE NUMBERS FOR THE OWNER (OR HIS REPRESENTATIVE) AND THE WATER FEATURE ENGINEER.  THE PROJECT OWNER SHALL MAKE THE FINAL
DETERMINATION AS TO THE QUALIFYING EXPERIENCE OF THE WATER FEATURE CONTRACTOR.  FURTHER, IT IS THE INTENT OF THIS DESIGN TO CONVEY A COMPLETE AND WORKABLE WATER FEATURE
SYSTEM.  THE WATER FEATURE CONTRACTORS PRICING SHALL INCLUDE ALL MATERIALS, EQUIPMENT, ACCESSORIES, ETC. REQUIRED TO PRODUCE A COMPLETE AND WORKABLE WATER FEATURE SYSTEM
TO INDUSTRY STANDARDS.

3. THE WATER FEATURE CONTRACTOR SHALL VERIFY ALL DIMENSIONS, ELEVATIONS, AND CONDITIONS PRIOR TO STARTING WORK.  THE WATER FEATURE CONTRACTOR SHALL NOTIFY THE OWNER'S
REPRESENTATIVE OF ANY DISCREPANCY IN THE DRAWINGS OR SITE CONDITIONS SO THAT PROPER CLARIFICATIONS CAN BE MADE BEFORE CONSTRUCTION BEGINS.

4. IN ADDITION TO EXAMINING THESE PLANS, THE WATER FEATURE CONTRACTOR IS EXPECTED TO HAVE VISITED AND INSPECTED THE SITE IN ORDER TO DETERMINE THE GRADES AND TRUE CONDITIONS
UNDER WHICH THE WORK IS TO BE PERFORMED.  SHOULD ANY OMISSIONS, CONFLICTS, OR AMBIGUITIES IN THE DRAWINGS BE DISCOVERED DURING THE EXAMINATION OF THE DRAWINGS OR UPON VISITING
THE SITE, THE OWNER'S REPRESENTATIVE SHALL BE NOTIFIED IMMEDIATELY.

5. 30 MIL R.P.E. LAKE MEMBRANE LINER:  THE CONTRACTOR SHALL FURNISH AND INSTALL SUFFICIENT LINING MATERIAL TO COVER ALL LINED AREAS SHOWN ON THE PLANS INCLUDING PANEL OVERLAPS AT
FIELD SEAMS AND IN DEPRESSIONS.  THE LINING MATERIAL SHALL BE REINFORCED POLYETHYLENE (R.P.E.) MEMBRANE AND SHALL BE MANUFACTURED BY THE CALENDARING PROCESS.  THE LINING
MATERIAL SHALL BE UNIFORM IN COLOR, THICKNESS, SIZE, AND SURFACE TEXTURE.  LINING INSTALLATION SHALL NOT BEGIN UNTIL A PROPER BASE HAS BEEN PREPARED TO ACCEPT THE MEMBRANE LINING.
BASE MATERIAL SHALL BE FREE FROM ANGULAR ROCKS, ROOTS, GRASS, AND VEGETATION.  FOREIGN MATERIALS AND PROTRUSIONS SHALL BE REMOVED AND ALL CRACKS AND VOIDS SHALL BE FILLED AND
THE SURFACE MADE LEVEL OR UNIFORMLY SLOPING AS INDICATED ON THESE DRAWINGS.  THE PREPARED SURFACE SHALL BE FREE OF LOOSE EARTH, ROCKS, RUBBLE, AND OTHER FOREIGN MATTER.  THE
SUBGRADE SHALL BE UNIFORMLY COMPACTED TO ENSURE AGAINST SETTLEMENT.  THE SURFACE ON WHICH THE LINING IS TO BE PLACED SHALL BE MAINTAINED IN A FIRM, CLEAN, DRY, AND SMOOTH
CONDITION DURING LINING INSTALLATION.

6. GEOTEXTILE FABRIC UNDERLAYMENT (ALTERNATE BID ITEM): ALL LOCATIONS WHERE LINER IS PLACED, THE LINER SHALL BE PROTECTED FROM THE SOIL SUBGRADE BELOW WITH A SINGLE LAYER OF
NONWOVEN GEOTEXTILE FABRIC.  THE FABRIC SHALL BE PER "SKAPS" MODEL GT-180 8.0 OZ/YD2 OR LAKE ENGINEER APPROVED EQUAL (CONTACT:  www.espgeosynthetics.com.)

7. 300mm (12") SELECT SOIL COVER:  A COVER OF NATIVE SELECT SOILS 300mm (12") MINIMUM THICKNESS SHALL BE PLACED OVER THE LINER IN THOSE AREAS SHOWN ON THESE PLANS.  THE SELECT SOIL
COVER SHALL BE STOCKPILED WHERE INDICATED ON THE LAKE EDGE DETAIL ON IN AREAS APPROVED BY THE OWNER'S REPRESENTATIVE.  THE SOIL SHALL BE PLACED OVER THE LINER IN SUCH A MANNER
AS TO ENSURE THAT PUNCTURES SHALL NOT OCCUR.  IF EQUIPMENT DOES PUNCTURE THE LINER MATERIAL, THE COVER INSTALLATION SHALL STOP AND REPAIRS TO THE LINER SHALL BE MADE IN
ACCORDANCE WITH THE LINER SUPPLIER'S REQUIREMENTS.  THE SOIL COVER MATERIAL SHALL BE FREE OF ANGULAR ROCKS, ROOTS, GRASS, AND VEGETATION.  FOREIGN MATERIALS SHALL BE REMOVED
FROM THE SOIL  COVER MATERIAL PRIOR TO INSTALLATION OF THE MEMBRANE LINER.  SEE MANUFACTURER'S GUIDE SPECIFICATIONS FOR MORE INFORMATION.

8. CONCRETE VENEER COVER (shown as shaded on the plan views):  A WIRE REINFORCED CONCRETE VENEER COVER SHALL BE INSTALLED OVER THE MEMBRANE LINER BY THE WATER FEATURE CONTRACTOR
WHERE SHOWN ON THESE PLANS.  THE CONCRETE VENEER SHALL CONSIST OF A MINIMUM 6 SACK MIX TYPE 1 OR 2 PORTLAND CEMENT WITH A MAXIMUM AGGREGATE SIZE OF 10mm (3/8").  THE CONCRETE
SHALL OBTAIN A 28-DAY  COMPRESSIVE STRENGTH OF 2500 P.S.I. WHEN PREPARED IN ACCORDANCE WITH A.S.T.M. C31 TEST METHOD 231.  CONCRETE FAILING TO MEET THIS SPECIFICATION SHALL BE
REMOVED AND REPLACED.  A 25mm x 25mm x 20 GAUGE (1" x 1" x 20 ga.) OCTAGONAL WIRE MESH SHALL BE PLACED OVER THE MEMBRANE LINER IN ALL AREAS TO RECEIVE A CONCRETE VENEER.  THE WIRE
SHALL BE LAID IN A CONTINUOUS LAYER WITH ADJACENT EDGES OVERLAPPING 50mm (2") MINIMUM AND SECURED TO ONE ANOTHER BY THE USE OF HOG RINGS OR OTHER APPROPRIATE CLIPS WHICH
CANNOT PUNCTURE THE LINER.  THE CONCRETE SHALL BE PLACED OVER THE WIRE.  ALL WIRE SHALL BE COVERED WITH CONCRETE SUCH THAT NO WIRE IS VISIBLE ON THE SURFACE OR EDGE OF THE
CONCRETE EXCEPT WHERE INDICATED ON THESE PLANS.  THE CONCRETE SHALL BE ROUGH BROOM FINISHED AND WATER OR MEMBRANE CURED TO PREVENT EXCESSIVE CRACKING OR CHECKING.  NO
EXPANSION JOINTS WILL BE REQUIRED.  THE CONCRETE VENEER IS EXPECTED TO CRACK DURING AND AFTER CURING.  CRACKS 6mm (1/4") AND LARGER SHALL BE CAULKED.

9. DECORATIVE SHORELINE TREATMENT:  AN ARTIFICIAL SHORELINE SHALL BE CONSTRUCTED THAT HAS THE APPEARANCE OF A NATURAL LAKE SHORELINE EDGE AROUND THE LAKE PERIMETER AS INDICATED
ON THESE PLANS.  PRIOR TO GENERAL SHORELINE INSTALLATION, THE WATER FEATURE CONTRACTOR SHALL INSTALL A 3m (10') LONG SHORELINE TEST SECTION FOR APPROVAL BY THE OWNER'S
REPRESENTATIVE OF TEXTURE AND COLOR.  THE ARTISTIC RESULT OF THE SHORELINE TREATMENT SHALL REST WITH THE WATER FEATURE CONTRACTOR'S ABILITY TO PERFORM THIS WORK TO THE
SATISFACTION OF THE OWNER'S REPRESENTATIVE AND IN ACCORDANCE WITH THE PRE-APPROVED TEST SECTION.

10. CONSTRUCTION ACCESS:  THE WATER FEATURE CONTRACTOR AND THE OWNER'S REPRESENTATIVE SHALL REVIEW THE SITE PRIOR TO CONSTRUCTION TO ESTABLISH AN ACCESS ROUTE IN AND OUT OF THE
WATER FEATURE CONSTRUCTION AREA.  THE CONTRACTOR SHALL PROVIDE STAKES OUTLINING THE ACCESS ROUTE AND SHALL AT ALL TIMES KEEP CONSTRUCTION EQUIPMENT, PERSONNEL, AND VEHICLES
WITHIN THE LIMITS OF THIS ROUTE.  REPAIRS TO THESE FACILITIES WITHIN THE LIMITS OF THE CONSTRUCTION ACCESS ROUTE SHALL BE MADE BY THE OWNER'S REPRESENTATIVE.  ALL REPAIRS OUTSIDE
THESE LIMITS SHALL BE THE RESPONSIBILITY OF THE WATER FEATURE CONTRACTOR.

11. LAKE GRADING:
A.  ALL WORK SHALL CONFORM TO THE LATEST ADOPTED EDITION OF THE INTERNATIONAL BUILDING CODE (I.B.C.) AND ALL LOCAL CODES AND ORDINANCES.  AN EFFORT HAS BEEN MADE TO DEFINE THE
LOCATION OF UNDERGROUND FACILITIES WITHIN THE WORK AREA (THESE PLANS AND THE PLANS OF OTHER DISCIPLINES ON THIS PROJECT).  THE WATER FEATURE CONTRACTOR SHALL ASSUME SOLE AND
COMPLETE RESPONSIBILITY FOR LOCATION, OR HAVING LOCATED, ALL UNDERGROUND UTILITIES AND RELATED FACILITIES AND FOR PROTECTING SAME DURING THE COURSE OF CONSTRUCTION.
B.  ALL AREAS TO RECEIVE FILL SHALL BE CLEARED OF ALL BRUSH AND OTHER OBJECTIONABLE DEBRIS, INCLUDING EXISTING SOD AND OTHER ORGANIC MATERIALS, SCARIFIED TO A DEPTH OF 300mm (12")
AND WATERED AND COMPACTED TO 85% RELATIVE DENSITY IN WATER FEATURE AREAS PER THE REQUIREMENTS OF A.S.T.M. DESIGNATION D-1557-65T, OR AS APPROVED BY THE WATER FEATURE ENGINEER.
THE FILL MATERIAL SHALL BE PLACED IN COMPACTED LAYERS AS SHOWN ON THE LAKE EDGE DETAILS AND FILLED AND COMPACTED AT OPTIMUM MOISTURE CONTENT BY AN APPROVED METHOD.  THIS
PROCEDURE SHALL APPLY ONLY FOR THE WATER FEATURE SHORELINE FILLS ON THIS PROJECT AND IS NOT INTENDED FOR BUILDING, BRIDGES, OR OTHER STRUCTURES.
C.  ALL UNSUITABLE SOIL, ORGANIC MATERIALS, ASPHALT, CONCRETE RUBBISH, DEBRIS, ETC. RESULTING FROM GRADING OR DEMOLITION OPERATIONS SHALL BE REMOVED FROM THE JOB SITE,
TRANSPORTED TO A SUITABLE LOCATION AND DISPOSED OF IN ACCORDANCE WITH APPLICABLE REGULATIONS.
D.  THE WATER FEATURE CONTRACTOR SHALL EMPLOY ALL LABOR, EQUIPMENT, AND METHODS REQUIRED TO PREVENT HIS OPERATIONS FROM PRODUCING DUST IN AMOUNTS DAMAGING TO PROPERTY,
CULTIVATED VEGETATION, AND DOMESTIC ANIMALS OR CAUSING A NUISANCE TO PERSONS OCCUPYING BUILDINGS IN THE VICINITY OF THE JOBSITE.  THE WATER FEATURE CONTRACTOR SHALL BE
RESPONSIBLE FOR ANY DAMAGE CAUSED BY THE DUST RESULTING FROM HIS OPERATIONS.  DUST ABATEMENT MEASURES SHALL BE CONTINUED UNTIL AFTER THE COMPLETION OF THE WATER FEATURE
CONTRACTOR'S WORK.
E.  THE WATER FEATURE CONTRACTOR SHALL ASSUME SOLE AND COMPLETE RESPONSIBILITY FOR PROTECTION OF PUBLIC AND PRIVATE PROPERTY ADJACENT TO THE SITE AND THAT HE SHALL, AT HIS
EXPENSE, REPAIR OR REPLACE TO ORIGINAL CONDITION, ALL EXISTING IMPROVEMENTS WITHIN OR REMOVED AS A RESULT OF HIS OPERATIONS.
F.  THE WATER FEATURE CONTRACTOR SHALL MAINTAIN CURRENT, COMPLETE, AND ACCURATE RECORD OF ALL CHANGES WHICH DEVIATE FROM THE CONSTRUCTION AS PROPOSED BY THESE PLANS FOR
THE PURPOSE OF PROVIDING THE LAKE ENGINEER WITH A BASIS FOR RECORD DRAWINGS.  NO CHANGES SHALL BE MADE WITHOUT PRIOR APPROVAL OF THE OWNER'S REPRESENTATIVE AND THE LAKE
ENGINEER.  IN THE EVENT THAT THE WATER FEATURE CONTRACTOR NOTICES IRREGULARITIES IN THE LINE OR GRADE, HE SHALL BRING IT TO THE IMMEDIATE ATTENTION OF THE WATER FEATURE ENGINEER
AND THE OWNER'S REPRESENTATIVE FOR A PROPER RESOLUTION.  IF HE FAILS TO DO SO, THE WATER FEATURE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY ERROR IN THE GRADE AND THE NECESSARY
RECONSTRUCTION TO CORRECT SUCH ERROR.
G.  THE WATER FEATURE CONTRACTOR AGREES THAT, IN ACCORDANCE WITH GENERALLY ACCEPTED CONSTRUCTION PRACTICES, THE WATER FEATURE CONTRACTOR SHALL BE REQUIRED TO ASSUME
SOLE AND COMPLETE RESPONSIBILITY FOR THE CONDITION OF THE JOB SITE WATER FEATURE AREA DURING THE COURSE OF CONSTRUCTION FOR THE PROJECT INCLUDING THE SAFETY OF ALL PERSONS
AND PROPERTY AND THAT THIS REQUIREMENT SHALL BE MADE TO APPLY CONTINUOUSLY AND NOT BE LIMITED TO NORMAL WORKING HOURS.
H. NEITHER THE OWNER, NOR THE WATER FEATURE ENGINEER, WILL ENFORCE SAFETY MEASURES FOR REGULATIONS AS THEY PERTAIN TO THE WATER FEATURE CONTRACTOR,  THE WATER FEATURE
CONTRACTOR SHALL DESIGN, CONSTRUCT AND MAINTAIN ALL SAFETY DEVICES, INCLUDING SHORING AND SHALL BE SOLELY RESPONSIBLE FOR CONFORMING TO ALL LOCAL STATE AND FEDERAL SAFETY
AND HEALTH STANDARDS, LAWS, AND REGULATIONS.  THE WATER FEATURE CONTRACTOR SHALL PROVIDE TO THE OWNER, PRIOR TO THE START OF WORK, WORKER'S COMPENSATION INSURANCE,
PRODUCTS AND COMPLETED OPERATIONS AND COMPREHENSIVE LIABILITY INSURANCE CERTIFICATES.

12. WATER FEATURE RECIRCULATION SYSTEM AND AERATION SYSTEM PIPING:
ALL RECIRCULATION AND AERATION PIPE SHOWN ON THESE PLANS SHALL BE P.V.C. (POLYVINYL CHLORIDE) PIPE UNLESS OTHERWISE NOTED AND SHALL CONFORM TO THE FOLLOWING SCHEDULE:

PIPES 4"dia. AND SMALLER: SCHEDULE 40 (I.P.S.)
PIPES 6"dia. AND 8"dia: CLASS 160 (I.P.S.)
PIPES 10"dia. TO 36"dia: 100 psi (P.I.P.)
AERATION SYSTEM PIPELINES (outside aer room): SCHEDULE 40 (I.P.S.)

ALL WATER FEATURE RECIRCULATION SYSTEM PIPING SHALL BE INSTALLED SO THE FLOW IS LEVEL OR UPHILL TO PREVENT AIR TRAPS AND  SHALL BE A MINIMUM 900mm (3'-0") COVER OUTSIDE THE WATER
FEATURE LIMITS AND 300mm (1'-0") MINIMUM COVER WITHIN WATER FEATURE LIMITS UNLESS OTHERWISE NOTED ON THESE PLANS.  THE WATER FEATURE CONTRACTOR SHALL SUBMIT MANUFACTURER'S
PRODUCT DATA SHEETS WHICH INDICATE PIPE WALL THICKNESS AND JOINT TYPES TO THE WATER FEATURE ENGINEER FOR APPROVAL PRIOR TO ORDERING PIPE MATERIAL.
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Shore Staking - Step 1
SCALE:  1/2 = 1'-0"
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45° CUT AND PREPARE KEY TRENCH
WHERE CALLED FOR ON SHORELINE
TREATMENT DETAIL

CUT AND PREPARE LINER SUB- GRADE PER
SHORELINE TREATMENT DETAIL

INSTALL 12" LONG 2" x 2" WOOD STAKES @ 3'-0"
O.C. CONTINUOUS - SET TOP OF STAKE AT LAKE
FREEBOARD ELEVATION

PER SHORE DETAIL

1

TOP OF VENEER SHALL BE LIMITED TO 2"PROVIDE 1" MINIMUM

Shore Staking - Step 2
SCALE:  1/2 = 1'-0"
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1'-0"MIN.

LAY A SINGLE 6mm BAR CONT. AT TOP
OF STAKE AND CONNECT WITH "U"
NAILS (1 ea. PER STAKE)

LAY MEMBRANE LINER AND HOG RING
TO #2 BAR AT EACH STAKE

LAY WIRE REINFORCING AND CONNECT
THRU LINER TO #2 BAR W/ HOG RINGS @
3'-0" O.C.

LAKE WATER
SURFACE EL.
PER PLAN

1'
-0

"

1'
-6

"
6"

FREEBOARD
ELEVATION
PER PLAN
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1'-8" MIN.
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1

Note:
REFER TO DETAILS TO THE LEFT AND
BELOW THIS DETAIL FOR TYPICAL
LAKE SHORE ROUGH GRADING, SHORE
SHAPING AND LAKE EDGE FINISH
GRADING REQUIREMENTS

SHEAR KEY
(CONTINUOUS)

CAREFULLY PREPARED NATIVE SOIL SUBGRADE AS DESCRIBED
IN THE LAKE SYSTEM GENERAL NOTES THROUGHOUT THE
LIMITS OF THE LAKE MEMBRANE LINER SYSTEM

LAKE SYSTEM MEMBRANE LINER AS CALLED OUT
IN LAKE SYSTEM GENERAL NOTES - INSTALL
LINER PER THE REQUIREMENTS OF THESE PLANS
AND THE LINER MANUFACTURER

COVER WET CONCRETE VENEER WITH "SPOILS"
TREATMENT WHICH VARIES IN THICKNESS
FROM 2" THICK (MINIMUM) TO 4" THICK
(MAXIMUM) TO COMPLETELY COVER THE
VENEER BELOW.  ALL GRANULAR MATERIAL
SHALL BE RANDOMLY PLACED TO GIVE THE
APPEARANCE OF A FINE GRAVEL EDGE - SEE
"SPOILS" TREATMENT NOTES ON THIS DETAIL
FOR MORE INFO

ROCKS AND COBBLES 6"dia. TO
3"dia. LOCATED INTERMITTENTLY
ALONG "SPOILS" TREATMENT IS
ALLOWED

3" THICK CONCRETE
VENEER OVER MEMBRANE
LINER REINFORCED WITH
1" x 1" x 20ga. OCT. WIRE
MESH THROUGHOUT

8"

THICKEN
CONCRETE
VENEER TO 4"
THICK ALONG
VERTICAL
PORTION OF
SHORELINE

(PER SECTIONS)

1

THE LAKE CONTRACTOR SHALL EXCAVATE SOIL IN
THIS AREA AND REPLACE AFTER INSTALLATION OF
LINER AND VENEER COVER

GROUT ROCK SOLID IN PLACE

1'-0"
2

1

PER SECTIONS

SLOPE AT BACK OF SHORELINE CAN
VARY AND BE LAID BACK WHERE
DIRECTED BY THE LANDSCAPE
ARCHITECT IN THE FIELD - SLOPE
CANNOT BE GREATER THAN 2
VERTICAL TO 1 HORIZONTAL

12" MINIMUM THICK SELECT SOIL COVER OVER THE LAKE SYSTEM
MEMBRANE LINER - THE SOIL COVER MATERIAL SHALL CONFORM
TO THE REQUIREMENTS OF THE LAKE SYSTEM GENERAL NOTES
AND THE LINER MFR'S REQMENTS (TYP. THRU-OUT)

2

1

.
12

"
EA

R
TH

C
O

VE
R

TURN DOWN LINER AND VENEER AT BASE OF
SHELF (CONTINUOUS)

Lake Shore Shaping (by lake contractor)2 SCALE: 1/2 = 1'-0"
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THE LAKE CONTRACTOR SHALL INCLUDE AS A PART OF
HIS WORK, THE EXCAVATION AND SHORELINE SHAPING
REQUIRED TO FIT THE SHORELINE TREATMENT SHOWN -
THE EXCESS SOILS WHICH ARE GENERATED DURING THE
SHAPING OF THE LAKE SHORELINE SHALL BE USED AS
EARTH COVER MATERIAL AS LONG AS IT MEETS THE
REQUIREMENT FOR SELECT SOIL COVER MATERIAL (SEE
EARTH COVER NOTES ON THIS DETAIL FOR MORE
INFORMATION)

NOTE:
THE LAKE CONTRACTOR
SHALL STOCKPILE
EXCAVATED MATERIAL - SEE
EARTH COVER NOTE FOR
MORE INFORMATION

Lake Excavation (by grading contractor)1 SCALE: 1/2 = 1'-0"
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WATER SURF.
EL. PER PLAN

SLOPE VARIES
PER GRADING
PLAN

1

THE PROJECT GRADING CONTRACTOR SHALL EXCAVATE
THE LAKE BASINS TO THIS LIMIT +/- 6" WHERE SHOWN ON
THE LAKE PLAN VIEW - THE FINISH SURFACE SHALL BE
FREE FROM DEBRIS AND ROCKS LARGER THAN 6"dia. AND
SHALL BE GRADED AS SHOWN ON THE LAKE PLAN VIEW
(UNLESS OTHERWISE NOTED)

THE LAKE CONTRACTOR
SHALL EXCAVATE AN
ADDITIONAL 1'-0" THICK SOIL
LAYER TO THE LINER LAKE
BOTTOM ELEVATION
(TYPICAL)

.

PER SHORE
DETAIL

1
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PER PLAN
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SLOPE VARIES
PER GRADING
PLAN

CONCRETE VENEER SHELF
TO LIMITS SHOWN ON SHORE DETAIL

CONCRETE VENEER SHELF
TO LIMITS SHOWN ON SHORE DETAIL

Lake Edge Finish Shaping (by lake contractor)4 SCALE: 1/2 = 1'-0"
Lake Edge Treatment Construction (by lake contractor)3 SCALE: 1/2 = 1'-0"

CONCRETE VENEER SHELF
TO LIMITS SHOWN ON SHORE DETAIL
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THE LAKE CONTRACTOR SHALL COVER
THE LAKE MEMBRANE LINER WITH SELECT
SOIL AS CALLED OUT IN THE LAKE SYSTEM
GENERAL NOTES AND IN ACCORDANCE
W I T H  T H E  R E Q U I R E M E N T S  O F
THE LINER MANUFACTURER.

THE LAKE CONTRACTOR SHALL PREPARE THE LINER
SUBGRADE, INSTALL THE LINER, INSTALL WIRE,
CONCRETE VENEER AND COBBLES ON THE VERTICAL
EDGE AS SHOWN ON SHORE DETAIL

PER SHORE DETAIL

1

1

PER SHORE DETAIL

1
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CONCRETE VENEER SHELF
TO LIMITS SHOWN ON SHORE DETAIL

NOTE....
THE LAKE EDGE GRADES SHOWN HERE ARE
DIAGRAMMATIC - FINAL SHAPING TO TIE INTO
ADJACENT LANDSCAPE AREA GRADES SHALL BE
PERFORMED BY THE GRADING CONTRACTOR IN THE
FIELD UNDER THE DIRECTION OF THE OWNER'S
REPRESENTATIVE - THIS WORK SHALL BE INCLUDED
AS A PART OF THE LAKE CONTRACTOR'S SCOPE OF
WORK AND SHALL BE INCLUDED IN HIS BID
PROPOSAL
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Shore Staking - Step 4
SCALE:  1/2 = 1'-0"

REPLACE SOIL AFTER INSTALLATION OF
ROCK (GROUTED IN PLACE)

COVER CONCRETE
VENEER WITH "SPOILS"
TREATMENT AS SHOWN
ON SHORELINE DETAIL

INSTALL ROCKS AND SEAL TO VENEER WITH
GROUT AS SHOWN ON LAKE
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Shore Staking - Step 3
SCALE:  1/2 = 1'-0"

INSTALL CONCRETE VENEER SHELF  AS
CALLED OUT IN SHORE DETAIL CONTINUOUS
(TYPICAL)

TOP OF VENEER SHALL BE LIMITED TO 2"
ABOVE THE FREEBOARD ELEVATION

PROVIDE 1" MINIMUM
CONCRETE OVER BAR

.

.

PER SHORE DETAIL
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SCALE:  1/2 = 1'-0"
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"Spoils" Treatment Notes....
1. THE "SPOILS" MATERIAL DEPICTED ON THIS DETAIL AND ELSEWHERE IN THESE PLANS, SHALL CONSIST OF APPROXIMATELY 75% FINES
TO 1"dia. AND 25% 1"dia. TO 3" dia. COBBLES.  THE SPOILS MATERIAL SHALL BE MIXED TOGETHER TO PRODUCE A GRANULAR SOIL AND
GRAVEL LAKE BOTTOM SURFACE TO THE LIMITS SHOWN.  THE GRAVEL MATERIAL AND SOIL MIXTURE (REFERRED TO AS "SPOILS" ON
THESE PLANS) SHALL BE APPROVED FOR COLOR, MIX, AND APPEARANCE BY THE LAKE ENGINEER PRIOR TO PLACEMENT IN THE SHORE
TREATMENT.  IF THE MATERIAL WHICH MEETS THESE REQUIREMENTS IS FOUND TO EXIST ON SITE, THE LAKE ENGINEER MAY APPROVE
THEIR USAGE FOR THIS APPLICATION.

2.  PLACEMENT OF THE "SPOILS" MATERIAL SHALL OCCUR IMMEDIATELY AFTER THE CONCRETE VENEER IS PLACED AND IS STILL WET.
THE VENEER SHALL HAVE A FLOATED SURFACE TEXTURE.  IMMEDIATELY AFTER THE CONCRETE VENEER IS PLACED AND BEFORE IT HAS
BEGUN TO SETUP, THE CREW SHALL APPLY THE "SPOILS" MATERIAL BY BROADCASTING BY SHOVEL THE MATERIAL IN A THIN LAYER (AS
NOTED ON THE DETAIL) DIRECTLY ATOP THE CONCRETE SURFACE SUCH THAT IT IS COMPLETELY COVERED. Liner Cover Note:

WHERE THE LAKE / POND BOTTOM IS SHOWN SHADED ON THE PLAN VIEW, SUBSTITUTE THE EARTH COVER OVER THE MEMBRANE LINER WITH 3" MIN.
THICK CONCRETE VENEER REINFORCED WITH 1" x 1" x 20ga OCTAGONAL WIRE MESH OVER THE MEMBRANE LINER TO THE LIMITS OF THE SHADED AREA
SHOWN ON THE PLAN VIEW (TYPICAL). Note:  THE LAKE / POND EDGE GRADES SHOWN HERE ARE DIAGRAMMATIC - THE FINAL SHAPING TO TIE INTO
ADJACENT LANDSCAPE AREA GRADES SHALL BE PREFORMED BY THE LAKE / POND CONTRACTOR IN THE FIELD UNDER THE DIRECTION OF THE
OWNER'S REPRESENTATIVE

Earth Cover Note:
EXCAVATE THE LAKES / PONDS TO THE LINER ELEVATION SHOWN ON THESE PLANS.  EARTH COVER MATERIAL SHALL BE GENERATED FROM EXISTING
BOTTOM SOILS IN SUFFICIENT QUANTITY TO COVER ALL LINER SURFACES SHOWN ON THESE DRAWINGS WHERE CONCRETE VENEER DOES NOT
OCCUR.  THE MATERIAL SHALL BE SUITABLE FOR LINER COVER AS DESCRIBED IN THE LAKE / POND SYSTEM GENERAL NOTES AND SHALL BE
STOCKPILED ON THE LAKE / POND BOTTOM.  THE LAKE / POND CONTRACTOR SHALL PICKUP AND MOVE THE MATERIAL TO WITHIN THE LAKE / POND AND
SHALL APPLY IT OVER THE LINER AS REQUIRED BY THESE PLANS AND BY THOSE MEANS NECESSARY TO ENSURE THAT THE LINER IS NOT DAMAGED
DURING THE LINER COVER INSTALLATION PROCESS.
IMPORTANT!!
PRIOR TO COVER INSTALLATION, THE LAKE / POND CONTRACTOR SHALL DETERMINE IF THE MATERIAL MEETS THE REQUIREMENTS OF THE GENERAL
NOTES AND THE LINER MANUFACTURER'S RECOMMENDATIONS FOR COVER MATERIAL.  IF IT DOES NOT MEET THIS REQUIREMENT, ANOTHER SOURCE
OF MATERIAL SHALL BE PROVIDED BY THE OWNER, AND THE LAKE / POND ENGINEER SHALL BE NOTIFIED IMMEDIATELY.

AutoCAD SHX Text
A

AutoCAD SHX Text
LK3.1

AutoCAD SHX Text
Lake System Details

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
A

AutoCAD SHX Text
C

AutoCAD SHX Text
I

AutoCAD SHX Text
V

AutoCAD SHX Text
I

AutoCAD SHX Text
L

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
A

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
A

AutoCAD SHX Text
.

AutoCAD SHX Text
M

AutoCAD SHX Text
c

AutoCAD SHX Text
G

AutoCAD SHX Text
U

AutoCAD SHX Text
I

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
Ren. 12-31-2023

AutoCAD SHX Text
No. C047589

AutoCAD SHX Text
"Near Vertical Cobble" LAKE SHORELINE TREATMENT

AutoCAD SHX Text
Representative Photos

AutoCAD SHX Text
"Spoils" Stockpile



(vertical) ALL PIPE SIZES
Factory Fabricated Pipe Boot -

(on slope) ALL PIPE SIZES
Factory Fabricated Pipe Boot -

Field Seal to Concrete Structure

BUTYL TAC TAPE

GEOMEMBRANE LINER

3/8" x 3" LG S.S. ANCHOR
BOLT, NUT AND WASHER 12" O.C.
(ABOVE WATER LEVEL) 6" O.C.
(BELOW WATER LEVEL)

CONCRETE STRUCTURE

1/4" X 2" FLAT STAINLESS

BUTYL TAC TAPE

GEOMEMBRANE LINER

3/8" x 3" LG S.S. ANCHOR
BOLT, NUT AND WASHER 12" O.C.
(ABOVE WATER LEVEL) 6" O.C.
(BELOW WATER LEVEL)

CONCRETE STRUCTURE

STEEL , ALUMINUM OR

TAC-TAPE

PIPE

FIELD SEAM
(4) SIDES

PROVIDE SLACK
AT BENDED EDGE

GEOMEMBRANE
LINER

PREPARED
SUBGRADE

STAINLESS
STEEL CLAMP

PIPE BOOT SKIRT
WELD ALL 4 SIDES

PIPE BOOT

PIPE BOOT

PROVIDE SLACK
AT BENDED EDGE

FIELD SEAM
(4) SIDES
PIPE BOOT SKIRT
WELD ALL 4 SIDES

TAC-TAPE

PIPE

GEOMEMBRANE
LINER

PREPARED
SUBGRADE

STAINLESS
STEEL CLAMP

PIPE BOOT

4" (MIN.) to 6" (MAX.)

2" BOND
WIDTH MINIMUM

GEOMEMBRANE
LINER PER
GENERAL NOTES

SEAM TO BE MADE USING HOT AIR / HOT
WEDGE WELDING TECHNIQUES

LOOSE EDGE MAY OCCUR ON
THERMAL SEAMS

PREPARED
SUBGRADE

Field Seam / Splice Detail

C
PIPE
BOOT

C
PI

PE
BO

O
T

Vertical Surface Horizontal Surface

POLYPROPYLENE BAR

1/4" X 2" FLAT STAINLESS
STEEL , ALUMINUM OR
POLYPROPYLENE BAR

Geomembrane Liner Specifications:
1.0 GENERAL

1.1 SCOPE OF WORK RELATED TO POND (RESERVOIR) LINER WORK.

THE LINER MANUFACTURER PRODUCES REINFORCED POLYETHYLENE (RPE)
GEOMEMBRANE FABRICS IN 30, 36 AND 45 MIL THICKNESSES.  THE
FOLLOWING INSTALLATION INSTRUCTIONS ARE MEANT AS A MINIMUM SET OF
STANDARDS THAT ARE TO BE FOLLOWED.  ALL WORK SHALL BE DONE IN
STRICT ACCORDANCE WITH THE POND ENGINEER'S DRAWINGS AND
SPECIFICATIONS AND THE FABRICATOR'S APPROVED SHOP DRAWINGS.

1.2 DESCRIPTION OF THE PRODUCTS

RPE GEOMEMBRANE FABRICS ARE PRODUCED IN THE FABRICATOR'S
FACILITY.  THE GEOMEMBRANE IS REINFORCED WITH A 9 X 9, 1000 DENIER
WEFT INSERTED WARP KNIT POLYESTER SCRIM.  THE SCRIM HAS BEEN
DESIGNED FOR HIGH TENSILE AND TEAR STRENGTH.  IN THE PRODUCTION
PROCESS, THE LONGITUDINAL EDGES OF THE SCRIM ARE ENCAPSULATED BY
THE COATING LAYERS.

THE 30, 36 AND 45 MIL RPE GEOMEMBRANE FABRICS HAVE BEEN EXTRUSION
COATED WITH A HIGH FLEXIBILITY MATERIAL.  THE COATING ALSO CONTAINS
PIGMENTS AND ULTRAVIOLET (UV) INHIBITORS.  THE FINISHED MEMBRANE
SHALL MEET OR EXCEED THE PHYSICAL PROPERTY VALUES SHOWN ON THE
DATA SHEET BELOW:

2.0 PRODUCTION AND HANDLING OF PANELS

2.1  FACTORY FABRICATION OF PANELS

GEOMEMBRANE FABRICS ARE FLEXIBLE ENOUGH TO ALLOW FOR FACTORY
WELDING AND FOLDING OF PANELS FOR DELIVERY TO THE INSTALLATION
SITE.  WHENEVER POSSIBLE THE USE OF FACTORY SEAMS AND LARGE
PANELS SHALL BE MAXIMIZED.  THE FABRICATOR SHALL PRODUCE THE
PANELS WITH WELDS N THE PATTERN AND DIRECTIONS AS SHOWN ON THE
PLANS AND / OR THE FABRICATOR'S APPROVED SHOP DRAWINGS.

ALL FACTORY WELDS SHALL BE PRODUCED USING A THERMAL WELDING
SYSTEM SUCH AS A HOT WEDGE OR HOT AIR WELDER.  THE FABRICATOR
SHALL HAVE EXPERIENCE IN WELDING A MINIMUM OF 2,000,000 SQUARE FEET
OF GEOMEMBRANE FABRIC USING A THERMAL WELDING SYSTEM.  THE
MINIMUM WIDTH OF FACTORY SEAMS SHALL BE 2".  ALL SEAMS SHALL BE
INSPECTED TO ENSURE THE QUALITY AND UNIFORMITY OF THE WELDS.  ANY
PORTION OF THE WELD AREA THAT DOES NOT PASS VISUAL INSPECTION FOR
REASONS SUCH AS AN UNWELDED EDGES, EXPOSURE OF THE SCRIM, ETC,
MUST BE REPAIRED BY THERMAL WELDING OR THE USE OF A PROPER
WELDING ROD MATERIAL PRIOR TO THE PANEL BEING SHIPPED.

IN ADDITION TO VISUAL INSPECTION, A 48" SAMPLE SHALL BE TAKEN FROM
EACH FACTORY SEAM WELDING UNIT USED IN THIS WORK AT THE BEGINNING
OF EVERY WORK SHIFT AND EVERY FOUR HOURS OF PRODUCTION
THEREAFTER.  SAMPLES SHALL BE NON-DESTRUCTIVE AND SHALL NOT
REQUIRE PATCHING OF FABRICATED PANELS.  TEST SPECIMENS SHALL BE
CUT AT QUARTER POINTS FROM EACH 48" SEAM SAMPLE (A TOTAL OF 3
PLACES) AND TESTED FOR FACTORY SEAM STRENGTH AND PEEL ADHESION.
THE SHEAR SEAM STRENGTH SHALL BE TESTED IN ACCORDANCE WITH ASTM
D75 1 AS MODIFIED IN ANNEX A OF 54.  A LOG SHALL BE MAINTAINED SHOWING
THE DATE, TIME, PANEL NUMBER AND TEST RESULTS.  FAILURE OF THE
MATERIAL SEAMS TO MEET ALL OF THE REQUIREMENTS OF THESE
SPECIFICATIONS SHALL BE CAUSE FOR REJECTION OF THE MATERIAL SEAMS.
THE FABRICATOR SHALL PROVIDE THE TEST RESULTS TO THE POND
ENGINEER AND / OR OWNER UPON REQUEST.

2.2  FABRICATED PANEL PACKAGING AND STORAGE

EACH FACTORY FABRICATED PANEL SHALL BE ROLLED OR
ACCORDION-FOLDED AND PLACED ONTO A STURDY WOODEN PALLET
DESIGNED TO BE MOVED BY A FORKLIFT OR SIMILAR EQUIPMENT.  EACH
PANEL SHALL BE GIVEN PROMINENT AND UNIQUE IDENTIFYING MARKINGS
INDICATING THE PROPER DIRECTION OF UNROLLING AND / OR UNFOLDING TO
FACILITATE LAYOUT AND POSITIONING IN THE FIELD.  THE PANELS SHALL BE
PACKAGED AND FULLY ENCLOSED ON A WOODEN PALLET WITH PLASTIC
COVER AND SHRINKWRAP AND PROTECTED TO PREVENT DAMAGE DURING
SHIPMENT AND EACH CRATE IS TO BE PROMINENTLY MARKED IN THE SAME
FASHION AS THE PANELS WITHIN.  UNTIL NEEDED, PACKAGED FACTORY

FABRICATED PANELS SHALL BE STORED IN THEIR ORIGINAL UNOPENED

CRATES IN A DRY AREA, AND PROTECTED FROM THE DIRECT HEAT OF THE
SUN.  DO NOT STACK PALLETS.

3.0  INSTALLATION AND FIELD SEAMING

3.1 SUBGRADE PREPARATION

THE SURFACES ON WHICH THE LINING IS TO BE PLACED SHALL BE
MAINTAINED IN A FIRM, CLEAN, DRY AND SMOOTH CONDITION DURING THE
LINING INSTALLATION.  ALL EARTHEN SURFACES TO RECEIVE THE LINING
SHALL BE COMPACTED AND SMOOTH GRADED WITH FREEBOARD
ANCHORAGES AS SHOWN ON THE POND SYSTEM DETAILS.  ALL SURFACES TO
RECEIVE THE LINING SHALL BE FREE OF ROCKS, ROOTS, GRAVEL, GRADE
STAKES OR DEBRIS THAT MAY PUNCTURE THE GEOMEMBRANE.  THE
SUBGRADE SURFACE TO RECEIVE THE LINING SHALL BE COMPACTED IN
ACCORDANCE WITH THE PROJECT GRADING PLANS.  ALL VEGETATION, IF
PRESENT, SHALL BE REMOVED.  IF GROUNDWATER IS PRESENT WITHIN 12"
BELOW THE SURFACE TO BE LINED, THE AREA SHALL BE DEWATERED PRIOR
TO, AND DURING THE INSTALLATION OF THE LINER.  THE LINER SHALL BE
INSTALLED AT A HEIGHT ABOVE THE MAXIMUM ANTICIPATED HEIGHT OF THE
GROUNDWATER TABLE IF GROUNDWATER IS PRESENT ON THIS SITE.

THE LOCATION OF BOTH THE TOP AND BOTTOM OF ALL SLOPES SHALL BE
COMPLETED WITHIN PLUS OR MINUS 1 FOOT OF THE PLANED LOCATION.  THE
COMPLETED FINISH GRADES SHALL BE WITHIN PLUS OR MINUS 0.1 FOOT OF
THE SPECIFIED ELEVATION, UNLESS OTHERWISE NOTED ON THESE PLANS.
IMMEDIATELY PRIOR TO THE INSTALLATION OF THE GEOMEMBRANE, A
COMPLETE AND DETAILED INSPECTION OF THE EMBANKMENTS SHALL BE
PERFORMED BY THE FIELD ENGINEER, EARTHWORK CONTRACTOR AND
GEOMEMBRANE INSTALLER TO DETERMINE ACCEPTANCE OF THE FINISHED
SUBGRADE AND ELEVATIONS.  ANY EROSION OR OTHER DAMAGE TO THE
BASE MATERIAL WHICH HAS OCCURRED SINCE PLACEMENT SHALL BE
CORRECTED BY THE GRADING CONTRACTOR.

3.2  GEOMEMBRANE INSTALLATION

THE GEOMEMBRANE SHALL BE PLACED OVER THE PREPARED SURFACES IN
SUCH A MANNER AS TO INSURE MINIMUM HANDLING AND IN ACCORDANCE
WITH THE APPROVED SHOP DRAWINGS AND THE POND PLANS.  THE LININGS
SHALL BE SEALED TO ALL CONCRETE STRUCTURES AND OTHER OPENINGS IN
ACCORDANCE WITH DETAILS SHOWN HERE AND IN THE APPROVED
FABRICATOR'S SHOP DRAWINGS.  THE GEOMEMBRANE LINING SHALL BE
CLOSELY FITTED AND SEALED AROUND ALL INLETS, OUTLETS AND OTHER
PROJECTIONS THROUGH THE LINING USING PREFABRICATED FITTINGS (PIPE
BOOTS) AS SHOWN ON THESE PLANS.  LINER SHEETS DAMAGED FROM ANY
CAUSE SHALL BE REMOVED, REPAIRED, OR COVERED WITH ADDITIONAL
SHEETING.

ONLY THOSE SHEETS OF LINING MATERIAL WHICH CAN BE ANCHORED AND
SEAMED TOGETHER THE SAME DAY SHALL BE UNPACKED AND PLACED INTO
POSITION.  IN AREAS WHERE HIGH WIND IS PREVALENT, THE LINING
INSTALLATION SHALL BEGIN ON THE UPWIND SIDE OF THE PROJECT AND
PROCEED DOWNWIND.  THE LEADING EDGE OF THE LINER SHALL BE
SECURED AT ALL TIMES WITH SANDBAGS SUFFICIENT TO HOLD IT DOWN
DURING HIGH WINDS.  THE LEADING EDGES OF THE LINER MATERIAL LEFT
EXPOSED AFTER THE DAY'S WORK SHALL BE ANCHORED TO PREVENT
DAMAGE OR DISPLACEMENT DUE TO WIND.
MATERIALS, EQUIPMENT OR OTHER ITEMS SHALL NOT BE DRAGGED ACROSS
THE SURFACE OF THE LINER OR BE ALLOWED TO SLIDE DOWN SLOPES ON
THE LINING.  ALL PARTIES WALKING OR WORKING ON THE LINING MATERIALS
SHALL WEAR SOFT SOLED SHOES.

3.3 FIELD SEAMS

LAP JOINTS SHALL BE USED TO SEAL FACTORY FABRICATED SHEETS
TOGETHER IN THE FIELD.  THE LAP JOINT SHALL BE FORMED BY LAPPING THE
EDGES OF THE SHEETS FOUR (4) TO SIX (6) INCHES.  THE CONTACT
SURFACES OF THE SHEETS SHALL BE WIPED CLEAN OF ALL DIRT, DUST,
MOISTURE AND OTHER FOREIGN MATTER.  A MINIMUM 2" BOND SHALL APPLY
TO ALL FIELD SEAMS.  EXTREME CARE SHALL BE TAKEN THROUGHOUT THE
WORK TO AVOID FISHMOUTHS, WRINKLES, FOLDS OR PLEATS IN THE SEAM
AREA.  IF FISHMOUTHS DO OCCUR, THEY SHALL BE SLIT OUT FAR ENOUGH
FROM THE SEAM TO DISSIPATE THEM, LAPPED, SEAMED TOGETHER IN THE
LAPPED AREA AND PATCHED.  ANY NECESSARY REPAIRS TO THE
GEOMEMBRANE SHALL BE DONE USING AN ADDITIONAL PIECE OF THE
SPECIFIED SHEETING APPLIED AS STATED IN SECTION 4 OF THIS
SPECIFICATION.  CLEANUP WITHIN THE LINING COMPOUND SHALL BE AN
ONGOING RESPONSIBILITY OF THE LINING INSTALLER.  PARTICULAR CARE
SHALL BE TAKEN TO ENSURE THAT NO STONES, SCRAP MATERIAL, TRASH,
TOOLS OR OTHER UNWANTED ITEMS ARE TRAPPED BENEATH THE LINER.

ALL FIELD SEAMS SHALL BE MADE UTILIZING THE HOT AIR OR HOT WEDGE
WELDING TECHNIQUES AS OUTLINED IN APPROPRIATE SECTIONS OF THE EPA
TECHNICAL GUIDANCE DOCUMENT "INSPECTION TECHNIQUES FOR THE
FABRICATION OF GEOMEMBRANE FIELD SEAMS".

4.0 INSPECTION AND TESTING OF SEAMS

4.1 INSPECTION

UPON COMPLETION OF THE LINER INSTALLATION, ALL SEAMS SHALL BE
VISUALLY INSPECTED FOR COMPLIANCE WITH THESE SPECIFICATIONS AND
THE POND PLANS.  IN ADDITION TO VISUAL INSPECTION, ALL FIELD SEAMS
SHALL BE CHECKED USING AN AIR LANCE NOZZLE DIRECTED ON THE UPPER
EDGE AND SURFACE TO DETECT ANY LOOSE EDGES OR RIFFLES INDICATING
UNBONDED AREAS WITHIN THE SEAM (PER ASTM D4437).  ANY DEFECTS IN
THE WELD SHALL BE REPAIRED BY THERMAL WELDING.

ALL FIELD SEAMS, ON COMPLETION, SHALL BE TIGHTLY BONDED.  ANY
GEOMEMBRANE SURFACE SHOWING INJURY DUE TO SCUFFING,
PENETRATION BY FOREIGN OBJECTS, OR DISTRESS FROM OTHER CAUSES
SHALL BE REPLACED OR REPAIRED.  ALL EXPOSED SCRIM EDGES SHALL BE
SEALED WITH AN APPROVED EXTRUSION WELDING BEAD OR CAP STRIPPED.

4.3  TESTING OF FIELD SEAMS

TEST SEAMS ARE TO BE MADE BY EACH SEAMING CREW AT THE BEGINNING
OF THE SEAMING PROCESS, AND EVERY FOUR (4) HOURS THEREAFTER, OR
EVERY TIME THE WELDING EQUIPMENT IS CHANGED.  EACH SEAMING CREW
AND THE MATERIALS THEY ARE USING SHALL BE TRACEABLE AND
IDENTIFIABLE TO THEIR TEST SEAMS.  THE SAMPLES SHALL BE NUMBERED,
DATED, IDENTIFIED AS TO THE PERSONNEL MAKING THE SEAM, AND
LOCATION MADE, BY APPROPRIATE NOTES ON A PRINT OF THE PANEL
LAYOUT FOR THE PROJECT.  THE COMPLETED FIELD SEAM SAMPLE SHALL
MEASURE NOT LESS THAN 14" IN WIDTH AND 24" IN LENGTH.

THE FIELD TEST SEAMS ARE TO BE TESTED FOR ADHESION BY USE OF AN AIR
LANCE TESTING MACHINE.  IF A TEST SEAM FAILS TO MEET THE FIELD SEAM
DESIGN SPECIFICATION, THEN ADDITIONAL TEST SEAM SAMPLES WILL HAVE
TO BE MADE BY THE SEAMING CREW, USING THE SAME TOOLS, EQUIPMENT
AND SEAMING MATERIALS, AND RETESTED.

5.0 WARRANTY

THE LINING MANUFACTURER SHALL PROVIDE A PRO-RATA WEATHERING
WARRANTY FOR THE GEOMEMBRANE LINER PRODUCT THAT IT IS FREE FROM
MANUFACTURING DEFECTS AT THE TIME OF SALE AND AGAINST
DETERIORATION DUE TO THE EFFECTS OF ULTRAVIOLET LIGHT FOR A PERIOD
OF UP TO 20 YEARS FROM THE DATE OF THE COMPLETED INSTALLATION.  THE
WARRANTY WILL BE IN FORCE ONLY AFTER THE OWNER OR LEGAL
REPRESENTATIVE OF THE ENTITY OWNING THE INSTALLED LINER HAS SIGNED
THE WARRANTY.

Liner Panel
Installation

Liner Panel
Field Seaming

Pipe Boot
Installation

Subgrade
Preparation
SUBGRADE SHALL BE
ABSOLUTELY SMOOTH - USE
ROLLER - COMPACTOR PER
"VOLVO model SD70 vibratory
roller" OR LARGER AS REQUIRED
AND HAND RAKING TO ACHIEVE
THIS LEVEL OF SMOOTHNESS
AND UNIFORMITY

The POND System Geomembrane Liner Shall be:

30 mil RPE
(Reinforced Polyethylene)
as manufactured by . . .
RAVEN INDUSTRIES
P.O. Box 5107, Sioux Falls, South Dakota 57117-5107 U.S.A.
Mr. Daniel Watson ph: 909-639-7060, daniel.watson@ravenind.com
website:  www.ravenind.com
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LAKE WATER
SURFACE EL.
PER PLAN

6"

FREEBOARD
ELEVATION
PER PLAN

3" THICK CONCRETE
VENEER OVER
MEMBRANE LINER
REINFORCED WITH 1" x
1" x 20ga. OCT. WIRE
MESH TO LIMITS
SHOWN

VARIOUS WATER PLANTS
AS SPECIFIED BY THE
LANDSCAPE DESIGNER -
NOT A PART OF WATER
FEATURE CONSTRUCTION

CAREFULLY PREPARED NATIVE SOIL SUBGRADE AS DESCRIBED
IN THE LAKE SYSTEM GENERAL NOTES THROUGHOUT THE
LIMITS OF THE LAKE MEMBRANE LINER SYSTEM

LAKE SYSTEM MEMBRANE LINER AS CALLED OUT IN LAKE SYSTEM
GENERAL NOTES - INSTALL LINER PER THE REQUIREMENTS OF
THESE PLANS AND THE LINER MANUFACTURER
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1'-8"

6" 6"6"

CURB SHOWN
ON PLAN

PER SHORE DETAIL

1

COVER WET CONCRETE VENEER WITH
"SPOILS" TREATMENT WHICH VARIES
IN THICKNESS  FROM 2" THICK
(MINIMUM) TO 4" THICK (MAXIMUM) TO
COMPLETELY COVER THE VENEER
BELOW.   - SEE "SPOILS" TREATMENT
NOTES ON EDGE DETAIL FOR MORE
INFORMATION

USE 6 X 8 X 16 CMU BLOCK AS FILLER
COVERED WITH ONE LAYER OF 1" X 1"
X 20ga OCT. WIRE MESH CONTINUOUS

SPECIAL SOIL MIX FOR
WATER PLANTS AS
SPECIFIED BY THE
PROJECT LANDSCAPE
ARCHITECT (IF REQUIRED)
- VERIFY MIX WITH
LANDSCAPE ARCHITECT IN
THE FIELD

Note:
AQUATIC PLANT DESIGN
AND INSTALLATION BY
OTHERS

10" 6"

1'
-0

"

EARTH
COVER O/

LINER
BEYOND

8" X 8" CONCRETE KEY CONTINUOUIS TO SIZE SHOWN (TYPICAL)

FORM CURB TO SEPARATE SITE
SOILS FROM PLANTER SOIL AS
SHOWN CONTINUOUS - COVER
WITH SPOILS

"Spoils" Note:
FOR MATERIALS AND INSTALLATION OF DECORATIVE SPOILS
SEE LAKE SHORELINE TREATMENT DETAILS (TYPICAL)

2

1

2

1

ROCKS AND COBBLES ALONG SHORELINE TREATMENT
GROUTED SOLID IN PLACE - ROCKS AND COBBLES VARY IN SIZE
FROM 6" TO 18" DIA. - COLOR AND TEXTURE TO MATCH OTHER
PROJECT ROCKWORK AND PER LANDSCAPE ARCHITECT

SELECT SOIL COVER OVER
GEOMEMBRANE LINER TO LIMITS
SHOWN ON PLAN VIEW - SEE GENERAL
NOTES FOR MORE INFORMATION

Alternate:
WHERE DIRECTED BY THE LANDSCAPE
ARCHITECT CUT LINER SUBGRADE SUCH THAT
TOP OF EARTH COVER ALIGNS WITH TOP OF
CONCRETE VENEER AS SHOWN ON DETAIL

LK3.1
A

FREEBOARD
ELEV. PER
SHORELINE
DETAIL

LAKE WATER
SURFACE EL.
PER PLAN
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-6
"

VARIES WITH ROCK SIZE
(4'-0" ROCK MAXIMUM)

1

PER SHORE DETAIL
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LAKE SYSTEM MEMBRANE
LINER AS CALLED OUT IN
LAKE SYSTEM GENERAL
NOTES - INSTALL LINER
PER THE REQUIREMENTS
OF THESE PLANS AND THE
LINER MANUFACTURER

COVER WET CONCRETE VENEER WITH "SPOILS"
TREATMENT WHICH VARIES IN THICKNESS  FROM
2" THICK (MINIMUM) TO 4" THICK (MAXIMUM) TO
COMPLETELY COVER THE VENEER BELOW.  ALL
GRANULAR MATERIAL SHALL BE RANDOMLY
PLACED TO GIVE THE APPEARANCE OF A FINE
GRAVEL EDGE - SEE "SPOILS" TREATMENT NOTES
ON EDGE DETAIL FOR MORE INFORMATION

Liner Cover
Note:
WHERE THE LAKE
BOTTOM IS SHOWN
SHADED ON THE
PLAN VIEW,
SUBSTITUTE THE
EARTH COVER OVER
THE MEMBRANE
LINER WITH 3" MIN.
THICK CONCRETE
VENEER REINF. WITH
1" x 1" x 20ga OCT.
WIRE MESH OVER
THE MEMBRANE
LINER TO THE LIMITS
OF THE SHADED
AREA (TYPICAL)

12" MINIMUM THICK SELECT SOIL COVER OVER THE LAKE
SYSTEM MEMBRANE LINER - THE SOIL COVER MATERIAL SHALL
CONFORM TO THE REQUIREMENTS OF THE EARTH COVER
NOTE, THE LAKE SYSTEM GENERAL NOTES, AND THE LINER
MANUFACTURER'S REQUIREMENTS (TYPICAL THRU OUT)

3" THICK CONCRETE VENEER
OVER MEMBRANE LINER
REINFORCED WITH 1" x 1" x 20ga.
OCT. WIRE MESH THROUGHOUT

CONCRETE SHELF (WIDTH PER DETAIL)
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FOR CONNECTION OF
THE SHORELINE
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PREPARED
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CONCRETE SHEAR KEY
CONTINUOUS
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Alternate:
WHERE DIRECTED BY THE LANDSCAPE
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CONCRETE VENEER AS SHOWN ON DETAIL
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TYPICAL SECTION
THRU LAKE EDGE

SCALE: 12" - 1'-0"

LAKE WATER
SURFACE EL.
PER PLAN

TOP OF WALL
ELEVATION
PER PLAN

T.O. FOOTING
ELEVATION
PER PLAN
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LAKE LIMITS AS SHOWN ON PLAN

CONCRETE VENEER SHELF
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-7

CAREFULLY PREPARED LINER SUBGRADE PER THE
REQUIREMENTS OF THE LAKE SYSTEM GENERAL
NOTES - TYPICAL THROUGHOUT LAKE BOTTOM &
SHORE SURFACES

12" MINIMUM THICK SELECT SOIL COVER OVER THE LAKE SYSTEM
MEMBRANE LINER - THE SOIL COVER MATERIAL SHALL CONFORM TO THE
REQUIREMENTS OF THE LAKE SYSTEM GENERAL NOTES AND THE LINER
MFR'S REQUIREMENTS (TYPICAL THRU-OUT)

1

4 (MINIMUM)

ROCK FINISH
BOULDERS SHALL BE APPROVED FOR COLOR, TYPE AND SURFACE TEXTURE BY THE OWNER'S REPRESENTATIVE AND A SAMPLE SHALL BE
SUBMITTED TO THE LAKE ENGINEER PRIOR TO PLACEMENT OF ROCK.  THE LAKE CONTRACTOR SHALL PRESENT PHOTOS OF PREVIOUS
INSTALLATIONS TO THE LAKE ENGINEER FOR APPROVAL OF INSTALLATION AND AESTHETICS PRIOR TO CONSTRUCTION OF THESE BOULDER WALLS

Note:
SELECT BOULDERS WHICH ARE "FLAT" IN SHAPE - DO NOT USE
ROUNDED BOULDERS WHERE ALL DIMENSIONS ARE ROUGHLY EQUAL

LAKE SYSTEM MEMBRANE LINER AS CALLED OUT IN
GENERAL NOTES - INSTALL PER THE REQUIREMENTS
OF THESE PLANS AND THE LINER MANUFACTURER

Liner Cover Note:
WHERE THE LAKE BOTTOM IS SHOWN SHADED
ON THE PLAN VIEW, SUBSTITUTE THE EARTH
COVER OVER THE MEMBRANE LINER WITH 3"
MIN. THICK CONCRETE VENEER REINF. WITH 1"
x 1" x 20ga OCTAGONAL WIRE MESH OVER THE
MEMBRANE LINER TO THE LIMITS OF THE
SHADED AREA (TYPICAL)

Alternate:
WHERE DIRECTED BY THE LANDSCAPE ARCHITECT CUT LINER SUBGRADE SUCH THAT TOP
OF EARTH COVER ALIGNS WITH TOP OF CONCRETE VENEER AS SHOWN ON DETAIL
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LIMIT OF 4" THICK CONCRETE VENEER REINFORCED WITH
(2) LAYERS OF 1" x 1" x 20ga. OCTAGONAL WIRE MESH

5'-0" (MIN.) USE 5'dia. BOULDERS
BOTTOM COURSE CONTINUOUS

1'-0"

1'-6" (MIN.)2'-6" (MIN.)
WIDTH ALL COURSES
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LAKE BOTTOM TREATMENT
AS SHOWN PER DETAIL

1'-0"

BATTER
FACE OF
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(MINIMUM)
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CONDITION AT
LAKE EDGE

SCALE: 3/4" = 1'-0"

BACKFILL AND COMPACT SOIL
BEHIND BOULDER WALL TO 90%
RELATIVE DENSITY

1

4 (MAXIMUM)

1

4 (MINIMUM)

2

1

3" THICK CONCRETE
VENEER OVER LINER
REINFORCED W/ 1" x 1"
x20ga. OCT. WIRE MESH
CONTINUOUS

LAKE SYSTEM
MEMBRANE LINER AS
CALLED OUT IN
GENERAL NOTES

PROVIDE CONCRETE (f'c = 2500 psi
MIN.) VENEER CONTINUOUS AS
SHOWN OVER LINER

FILL ALL VOIDS BETWEEN ROCKS
AND CONCRETE VENEER SOLID
WITH NON-SHRINK GROUT (TYP.)
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LAKE LIMITS AS SHOWN ON PLAN

CONCRETE VENEER SHELF AS SHOWN
ON SHORELINE TREATMENT DETAIL
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BOTTOM COURSE OF BOULDERS
SHALL BE 5'-0" WIDE BY 2'-0" THICK
MINIMUM AND SHALL BE GROUTED
IN PLACE WITH NON- SHRINK GROUT
CONTINUOUS

12" THICK SELECT SOIL COVER
OVER MEMBRANE LINER AS
CALLED OUT IN GENERAL NOTES
AND WHERE SHOWN ON LAKE PLAN
VIEW

COVER  EXPOSED CONCRETE
VENEER WITH "SPOILS" - SEE
"SPOILS TREATMENT NOTE" FOR
MORE INFORMATION

CAREFULLY PREPARED
LINER SUBGRADE PER
GEN'L NOTES (TYPICAL
THRU-OUT LAKE LIMITS)

LK3.1
1

PER SHORE DET'L

Alternate:
WHERE DIRECTED BY THE LANDSCAPE
ARCHITECT CUT LINER SUBGRADE SUCH THAT
TOP OF EARTH COVER ALIGNS WITH TOP OF
CONCRETE VENEER AS SHOWN ON DETAIL
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CONDITION AT
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ELEVATION
PER PLAN
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ELEVATION
PER PLAN

5'-0" (MIN.) USE 5'dia. BOULDERS
BOTTOM COURSE CONTINUOUS

VARIES
BASED

ON
ROCK
DIM'S

1'-6" (MIN.)2'-6" (MIN.)
WIDTH ALL COURSES

C TO
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KS

6"
MIN.

BATTER
FACE OF

WALL 1'-6"
(MINIMUM)

1

4 (MAXIMUM)

6"
MIN.

THE BOTTOM COURSE OF ROCK SHALL BE SET
ON NATIVE SOIL OR COMPACTED FILL TO 90%
RELATIVE DENSITY - SEE PROJECT SOILS
REPORT FOR REQUIRED COMPACTION
REQUIREMENTS (TYPICAL)

BACKFILL AND COMPACT
SOIL BEHIND BOULDER
WALL TO 90% RELATIVE
DENSITY

GROUT SPACE BEHIND
ROCKS WITH CONCRETE
(f'c=2500psi) CONTINUOUS
AS SHOWN

SLOPE TOP OF GROUT
BOULDERS SHALL BE APPROVED FOR COLOR
AND TYPE BY THE OWNER'S REPRESENTATIVE
AND SUBMITTED TO THE WATER FEATURE
ENGINEER FOR APPROVAL PRIOR TO
PLACEMENT - SEE ROCK FINISH NOTE ON THIS
SHEET FOR MORE INFORMATION

ROCKS AND BOULDERS SHALL BE PLACED TO
PROVIDE 2'-6" MIN. BEARING ON BOTH ROCK
SURFACES - BEARING SURFACES SHALL
SLOPE BACK AWAY FROM FACE OF WALL

BOTTOM COURSE OF BOULDERS SHALL BE
5'-0" WIDE BY 2'-0" THICK MINIMUM AND
SHALL BE GROUTED IN PLACE WITH NON-
SHRINK GROUT CONTINUOUS
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PER SHORE DET'L
1

Shore Staking - Step 2 SCALE:  1/2" = 1'-0"
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Note: KEY OCCURS WHERE THE
PLAN INDICATES A VENEER SHELF
WITH EARTH COVER

1
PER PLAN

INSTALL 12" LONG 2x2 WOOD STAKES
@ 3'-0" O.C. CONT. - SET TOP OF
STAKE AT POND FREEBOARD
ELEVATION

CUT AND PREPARE LINER
SUBGRADE PER SHORE
DETAILCUT AND PREPARE KEY

TRENCH WHERE CALLED
FOR ON DETAIL
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45°
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12"MIN.

INSTALL POND LINER ON
SUBGRADE PER POND
SYSTEM GENERAL NOTES

Shore Staking - Step 1 SCALE:  1/2" = 1'-0"

LAY WIRE REINFORCING AND
CONNECT THRU LINER TO #2 BAR
WITH HOG RINGS @ 3'-0" O.C.

LAY A SINGLE #2 BAR CONTINUOUS AT
TOP OF STAKE AND CONNECT WITH
"U" NAILS (1 ea. PER STAKE)

Shore Staking - Step 3 SCALE:  1/2" = 1'-0"
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45°

PROVIDE 1"

MIN. CONC.

OVER BAR

.

TOP OF VENEER SHALL BE LIMITED TO
2" ABOVE THE FREEBOARD
ELEVATION (TYPICAL)

INSTALL CONCRETE VENEER SHELF
AND DECORATIVE VENEER
TREATMENT ON VERTICAL SHORE
EDGE AS CALLED OUT IN SHORELINE
DETAIL CONTINUOUS (TYPICAL)

Shore Staking - Step 4 SCALE:  1/2" = 1'-0"
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Extremely Important!!
FILL THIS AREA WITH SOIL TO THE TOP FRONT
EDGE OF THE CONCRETE SHORE TREATMENT

DO NOT ALLOW THE TOP OF
THE SHORELINE TREATMENT TO
BE A VISIBLE CURB

EARTH COVER OVER LINER
WHERE OCCURS ON PLAN 8"

WIDTH
KEY
MIN.

1

2

KE
Y 

DE
PT

H
12

" M
IN

.
1'-

6"
 M

IN
.

FR
EE

BO
AR

D
6"

 (M
IN

)

VENEER SHELF

6'-0" MINIMUM

1

per section

OVERLAP
SOIL
12"

EL. PER PLAN
WATER SURF.

1
 (MIN.)4
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POND WIDTH VARIES - SEE PLAN

6'-0" SHELF
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POND FINISH
BOTTOM EL.

PER PLAN

+13
+14
+15

-9
-10

-5

-8
-7
-6

-3
-4

+3

+0

+8
+7
+6
+5
+4

+9
+10

+12
+13
+14
+15

3'
-0

"
AP

PR
O

X.

POND SYSTEM MEMBRANE LINER AS
CALLED OUT IN GENERAL NOTES - INSTALL
PER THE REQUIREMENTS OF THESE PLANS
AND THE LINER MANUFACTURER

THE SHORELINE
TREATMENT SHALL
VARY IN
THICKNESS FROM
4" (MIN.) TO 8"
(MAX.) AND SHALL
BE ERODED,
SCULPTURED, AND
COLORED PER
REQ'S OF THE
POND GEN NOTES

POURED-IN-PLACE CONCRETE
SHEAR KEY CONTINUOUS

3"(MIN) THICK CONCRETE SHELF
REINFORCED WITH A SINGLE LAYER
OF 1" x 1" x 20ga. OCTAGONAL WIRE
MESH CONTINUOUS

12" THICK SELECT
SOIL COVER OVER
LINER PER GENERAL
NOTES

POND MEMBRANE
LINER PER GENERAL
NOTES THRU-OUT
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D
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N
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N

POND WATER
SURFACE

ELEVATION
PER PLAN

CAREFULLY PREPARED LINER SUBGRADE PER
THE REQUIREMENTS OF THE POND SYSTEM
GENERAL NOTES - TYPICAL THROUGHOUT
POND BOTTOM & SHORE SURFACES

Note:
REFER TO DETAILS
BELOW FOR TYPICAL
POND SHORE ROUGH
GRADING, SHORE
SHAPING AND POND
EDGE FINISH
GRADING
REQUIREMENTS

12" MINIMUM THICK SELECT SOIL COVER
OVER THE POND SYSTEM MEMBRANE
LINER - THE SOIL COVER MATERIAL SHALL
CONFORM TO THE REQUIREMENTS OF THE
POND SYSTEM GENERAL NOTES AND THE
LINER MFR'S REQUIREMENTS (TYPICAL
THRU-OUT)

COVER CONCRETE VENEER SHELF WITH
"SPOILS" TREATMENT AS CALLED OUT IN
"SPOILS TREATMENT NOTES" CONTINUOUS -
WHERE NO EARTH COVER OCCURS EXTEND
"SPOILS" OUT 6" MINIMUM FROM TOE OF
VERTICAL EDGE (TYPICAL)

THE POND CONTRACTOR SHALL
BACKFILL SOIL AND COMPACT TO THE
CONCRETE EDGE (TYPICAL)
SEE STAKING SEQUENCE (THIS DETAIL) FOR
CONNECTION OF SHORELINE TREATMENT TO
THE PREPARED SUBGRADE (TYPICAL)

ENLARGED POND
EDGE DETAIL
NO SCALE

TYPICAL SECTION thru POND
SCALE: 1/4" = 1'-0"

Liner Cover Note:
WHERE THE POND / POND BOTTOM IS SHOWN SHADED ON THE PLAN VIEW, SUBSTITUTE THE
EARTH COVER OVER THE MEMBRANE LINER WITH 3" MIN. THICK CONCRETE VENEER
REINFORCED WITH 1" x 1" x 20ga OCTAGONAL WIRE MESH OVER THE MEMBRANE LINER TO
THE LIMITS OF THE SHADED AREA SHOWN ON THE PLAN VIEW (TYPICAL).
Shoreline Color Stain:
THE SHORELINE STAIN SHALL BE SCOFIELD "LITHOCHROME CHEMSTAIN CLASSIC". COLOR
SHALL BE #CS-14 DARK WALNUT. APPLY PER THE MANUFACTURER'S REQUIREMENTS
(CONTACT: SIKA CORPORATION 1-800-800-9900 www.scofield.com)
Note:
THE POND / POND EDGE GRADES SHOWN HERE ARE DIAGRAMMATIC - THE FINAL SHAPING
TO TIE INTO ADJACENT LANDSCAPE AREA GRADES SHALL BE PREFORMED BY THE POND /
POND CONTRACTOR IN THE FIELD UNDER THE DIRECTION OF THE OWNER'S
REPRESENTATIVE
Earth Cover Note:
EXCAVATE THE PONDS / PONDS TO THE LINER ELEVATION SHOWN ON THESE PLANS.  EARTH
COVER MATERIAL SHALL BE GENERATED FROM EXISTING BOTTOM SOILS IN SUFFICIENT
QUANTITY TO COVER ALL LINER SURFACES SHOWN ON THESE DRAWINGS WHERE
CONCRETE VENEER DOES NOT OCCUR.  THE MATERIAL SHALL BE SUITABLE FOR LINER
COVER AS DESCRIBED IN THE POND / POND SYSTEM GENERAL NOTES AND SHALL BE
STOCKPILED ON THE POND / POND BOTTOM.  THE POND / POND CONTRACTOR SHALL PICKUP
AND MOVE THE MATERIAL TO WITHIN THE POND / POND AND SHALL APPLY IT OVER THE
LINER AS REQUIRED BY THESE PLANS AND BY THOSE MEANS NECESSARY TO ENSURE THAT
THE LINER IS NOT DAMAGED DURING THE LINER COVER INSTALLATION PROCESS.
IMPORTANT!!
PRIOR TO COVER INSTALLATION, THE POND / POND CONTRACTOR SHALL DETERMINE IF THE
MATERIAL MEETS THE REQUIREMENTS OF THE GENERAL NOTES AND THE LINER
MANUFACTURER'S RECOMMENDATIONS FOR COVER MATERIAL.  IF IT DOES NOT MEET THIS
REQUIREMENT, ANOTHER SOURCE OF MATERIAL SHALL BE PROVIDED BY THE OWNER, AND

THE POND / POND ENGINEER SHALL BE NOTIFIED IMMEDIATELY.
"Spoils" Treatment Notes...
1. THE "SPOILS" MATERIAL DEPICTED ON THIS DETAIL AND ELSEWHERE IN THESE PLANS,

SHALL CONSIST OF APPROXIMATELY 75% FINES TO 1"dia. AND 25% 1"dia. TO 3" dia.
COBBLES.  THE SPOILS MATERIAL SHALL BE MIXED TOGETHER TO PRODUCE A
GRANULAR SOIL AND GRAVEL POND BOTTOM SURFACE TO THE LIMITS SHOWN.  THE
GRAVEL MATERIAL AND SOIL MIXTURE (REFERRED TO AS "SPOILS" ON THESE PLANS)
SHALL BE APPROVED FOR COLOR, MIX, AND APPEARANCE BY THE POND / POND
ENGINEER PRIOR TO PLACEMENT IN THE SHORE TREATMENT.  IF THE MATERIAL
WHICH MEETS THESE REQUIREMENTS IS FOUND TO EXIST ON SITE, THE POND / POND
ENGINEER MAY APPROVE THEIR USAGE FOR THIS APPLICATION.

2. PLACEMENT OF THE "SPOILS" MATERIAL SHALL OCCUR IMMEDIATELY AFTER THE
CONCRETE VENEER IS PLACED AND IS STILL WET.  THE VENEER SHALL HAVE A
FLOATED SURFACE TEXTURE.  IMMEDIATELY AFTER THE CONCRETE VENEER IS
PLACED AND BEFORE IT HAS BEGUN TO SETUP, APPLY THE "SPOILS" MATERIAL BY
BROADCASTING BY SHOVEL THE MATERIAL IN A THIN LAYER (AS NOTED ON THE
DETAIL) ATOP THE CONCRETE SURFACE SUCH THAT IT IS COMPLETELY COVERED.

3. COLOR OF "SPOILS" MATERIAL SHALL MATCH AS CLOSELY AS POSSIBLE THE COLOR
OF THE PROJECT EXISTING SOILS UNLESS OTHERWISE DIRECTED BY THE PROJECT
ARCHITECT.

FOR
SHORE
STAIN SEE
NOTES

Alternate:
WHERE DIRECTED BY THE LANDSCAPE
ARCHITECT CUT LINER SUBGRADE SUCH THAT
TOP OF EARTH COVER ALIGNS WITH TOP OF
CONCRETE VENEER AS SHOWN ON DETAIL

LK3.1
A

Pond Excavation or Finish Shaping1 Pond Shore Shaping2 Pond Edge Treatment Construction3 Pond Edge Finish Shaping4

WATER
SURF. EL.
PER PLAN
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AI
L

FREEBOARD
ELEV. PER
SHORE
DETAIL

Note:  THE PROJECT CONTRACTOR SHALL EXCAVATE THE
POND BASINS TO THE FINISH BOTTOM LIMIT +/- 6" WHERE
SHOWN ON THE POND PLAN - THE FINISH SURF. SHALL BE
FREE FROM DEBRIS AND ROCKS LARGER THAN 6"dia. &
SHALL BE GRADED AS SHOWN ON THE POND PLAN VIEW

SLOPE VARIES
PER POND

GRADING PLAN

1
PER SHORE
DETAIL
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L

THE CONTRACTOR SHALL INCLUDE AS A PART OF HIS WORK.
THE EXCAVATION AND SHORELINE SHAPING REQUIRED TO
FIT THE SHORELINE TREATMENT SHOWN - THE EXCESS
SOILS WHICH ARE GENERATED DURING THE SHAPING OF
THE SHORELINE SHALL BE WASTED ON THE LAKE BOTTOM
SURFACE AND PREPARED PROPERLY FOR THE APPLICATION
OF THE GEOMEMBRANE LINER SEE PLAN

FOR POND LIMITS
CONCRETE VENEER

SHELF

1'
-0

"
M

IN
.

1

SEE PLAN
FOR POND LIMITS

CONCRETE VENEER
SHELF

PE
R

SH
O

R
E

D
ET

AI
L

THE CONTRACTOR SHALL PREPARE THE LINER SUBGRADE,
INSTALL THE LINER, INSTALL WIRE AND CONCRETE VENEER
AND A CONCRETE SIMULATING AN ERODED SOIL BANK ON THE
VERTICAL EDGE AS SHOWN ON THE POND SHORELINE
TREATMENT DETAIL

SEE PLAN
FOR POND LIMITS

CONCRETE VENEER
SHELF

1

PER SHORE
DETAIL PE

R
SH

O
R

E
D

ET
AI

L

SEE PLAN
FOR POND LIMITS

CONCRETE VENEER
SHELF

1

PER SHORE
DETAIL

THE CONTRACTOR SHALL FILL IN THIS AREA WITH
SOIL AND THE GOLF COURSE MAINTENANCE STAFF
SHALL INSTALL PLANT MATERIAL TO THE TOP FRONT
EDGE OF THE CONCRETE SHORELINE TREATMENT.
UNDER NO CIRCUMSTANCES SHALL THE TOP OF THIS
SHORELINE TREATMENT BE LEFT AS A CURB EDGE
AROUND THE POND

E A R T H  C O V E R
OVER LINER WHERE
OCCURS ON PLAN

WATER
SURF. EL.
PER PLAN

FREEBOARD
ELEV. PER
SHORE
DETAIL

WATER
SURF. EL.
PER PLAN

FREEBOARD
ELEV. PER
SHORE
DETAIL

WATER
SURF. EL.
PER PLAN

FREEBOARD
ELEV. PER
SHORE
DETAIL
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LAKE WATER
SURFACE

ELEVATION
PER PLAN

LAKE LINER
ELEVATION

PER PLAN

4'-0"
(MIN.)

LAKE - WIDTH VARIES PER PLAN

D
EP

TH
 P

ER
 P

LA
N

EQUAL APPROX.
(SEE LAKE PLAN)

PER PLAN

SHORELINE TREATMENT
PER DETAIL A

LK3.1

AERATION SYSTEM PIPING WHERE
SHOWN ON LAKE PLAN VIEW

3/4"dia. WEIGHTED HOSE
PER DIFFUSER MANUFACTURER

+5

+0
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+10
+11
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+7
+8
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+10
+11
+12

RUN NON-PERFORATED WEIGHTED HOSE IN 2"dia. SCH
40 PVC SLEEVE - CUT HOLE IN VALVE BOX TO FIT
OUTSIDE DIAMETER OF SLEEVE - DO NOT USE FITTINGS
IN SLEEVE OTHER THAN LONG SWEEP FITTINGS TO
AVOID CRIMPING IN WEIGHTED HOSE

LAY LAKE MEMBRANE LINER BACK TO RECEIVE CURVED
PORTION OF CONDUIT AS SHOWN (TYP.)

FILL THIS SPACE SOLID WITH CONCRETE

AERATION
DIFFUSER
PER DETAIL
SEE PLAN FOR
LOCATION OF
DIFFUSERS (TYPICAL)

B
LK4.2

WHERE EARTH
COVER OCCURS
ABOVE LINER SET
DIFFUSER ATOP
EARTH COVER
MATERIAL (TYPICAL)

AERATION
VALVE

BOX PER AERATION
DIFFUSER

AER'N
VALVE
BOX
PER DETAIL
SEE PLAN FOR
LOCATION OF VALVE
BOXES (TYPICAL)

A
LK4.2
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Aeration System Notes
1. THE AERATION EQUIPMENT SYSTEM SHOWN ON
THESE PLANS SHALL BE OF THE SINGLE-PISTON
COMPRESSOR TYPE CAPABLE OF PROVIDING A
MINIMUM OF TEN (10) TURNOVERS OF THE ENTIRE
POND SYSTEM VOLUME IN A 24-HOUR PERIOD.  THE
SYSTEM SHALL BE AS MANUFACTURED BY E.P.
AERATION OF SAN LUIS OBISPO, CALIFORNIA OR
POND ENGINEER APPROVED EQUAL. THE SYSTEM
SHALL INCLUDE (2) 1/2hp COMPRESSORS WITH ALL
APPLICABLE ELECTRICAL COMPONENTS AND
ACCESSORIES IN EACH CABINET. THE POWER
REQUIREMENTS FOR EACH CABINET IS . . . . . . 120vac,
SINGLE PHASE, 18 AMPS.  EACH CABINET SHALL BE
MOUNTED TO THE CONCRETE FLOOR AS SPECIFIED
BY THE SYSTEM MANUFACTURER.  THE AERATION
CABINET SHALL BE SUPPLIED WITH A 120v. SINGLE
PHASE POWER CABLE WITH PLUG AS SHOWN.

2. THE AERATION SYSTEM EQUIPMENT INCLUDES

COMPRESSORS ONLY..... NO OZONE!!
THE AERATION SYSTEM MANUFACTURER SHALL
PROVIDE PRODUCT CUT SHEETS AND SHOP
DRAWINGS IN AUTOCAD FORMAT TO THE POND
ENGINEER FOR APPROVAL PRIOR TO PROVIDING
PRICING TO THE POND CONTRACTOR.  THE POND
ENGINEER SHALL DETERMINE IF THE AERATION
EQUIPMENT SUPPLIED BY THE AERATION MFR IS
SUITABLE FOR THIS PROJECT.

3. THE AERATION SYSTEM SUPPLIER SHALL
PROVIDE AS A PART OF HIS SYSTEM (6) SETS OF
OPERATIONS AND MAINTENANCE MANUALS WHICH
CLEARLY DESCRIBE THE MAINTENANCE AND REPAIR
OF EACH COMPONENT OF THE SYSTEM.  THE
MANUALS SHALL BE 8-1/2 X 11 FORMAT BOUND AND
SHALL CONTAIN MANUFACTURER'S SHOP
DRAWINGS, MATERIALS LISTS WITH SOURCES AND
BOTH WRITTEN AND GRAPHIC DESCRIPTIONS OF
ALL MONTHLY, QUARTERLY AND YEARLY
MAINTENANCE PROCEDURES FOR ALL
COMPONENTS OF THE SYSTEM.  THE
MANUFACTURER SHALL ALSO INCLUDE A TRIP TO
THE SITE AFTER INSTALLATION FOR SYSTEM
START-UP AND FOR 6-HOURS OF ON-SITE TRAINING
OF THE PROJECT MAINTENANCE STAFF IN THE
OPERATION AND MAINTENANCE OF THE AERATION
SYSTEM.

Note!!
PANEL SHALL BE
DESIGNED FOR
OUTDOOR USE
(TYPICAL)

ISOLATION VALVE
WITH INLINE
CHECK VALVE AS
SUPPLIED BY THE
AERATION
MANUFACTURER

PRESSURE GAUGE
AS SUPPLIED BY
THE AERATION
SYSTEM MFR (ONE
PER SYSTEM)

LINESIZE
SCH80
PVC
PIPE
AND
FITTING
(TYP.)

LINESIZE PVC SWING CHECK
VALVE PER "FLO" SERIES 1520
SOLVENT WELD TO SIZE SHOWN

4 PLEX GFCI
PROTECTED 120v.
OUTLET FROM SITE
ELECTRICAL BY
OTHERS (EACH
CABINET REQUIRES
18amps)

SEAL AERATION PIPE TO
CONCRETE FLOOR AS SHOWN
ON PUMP STATION DRAWINGS

2'-0"
2"

2'-0"
2"

2"
di

a.

3'
-8

"
4"

AERATION PIPES
TO VALVES AT
POND EDGE PER A

LK4.2

FASTEN PANEL
LEGS TO TOP OF
SLAB AS
REQUIRED BY
THE AERATION
SYSTEM MFR

2"
di

a.

2"dia.

2"dia.

AERATION
CABINET
(44" high x
25" wide x
11" deep)

AERATION
CABINET
(44" high x
25" wide x
11" deep)

Multiple Cabinets Mounted on Interior Wall

Exterior Mounted Cabinet
(feet provided by mfr)

View Inside Aeration
Cabinet (2 compressors)

WHERE
PIPES ARE
SUPPORTED
FROM
WALL USE
PIPE
CLAMP
PER A

LK4.3

Panel Mounting:
AERATION PANEL SHALL BE
MOUNTED TO  THE CONCRETE
FLOOR WITH MOUNTING
BRACKETS SUPPLIED BY THE
AERATION EQUIPMENT
MANUFACTURER. USE (4) 1/4"
STAINLESS STEEL CONCRETE
EXPANSION BOLTS PER CABINET
TO CONNECT MOUNT TO
CONCRETE FLOOR.

CABINETS
MAY BE
MOUNTED
ON THIS
WALL OR
ON THE
FLOOR
AGAINST
THE WALL

Views inside the existing irrigation station enclosure CABINETS
MAY BE
MOUNTED
ON THIS
WALL OR
ON THE
FLOOR
AGAINST
THE WALL
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AROUND
4" MIN.

ALL

Box Color:
USE GREEN COLORED BOX IN
GRASS AREAS AND LIGHT BROWN
COLORED BOX IN SOIL AREAS

"CARSON" MODEL
910-2B BOLT DOWN
LID

"CARSON" PLASTIC
VALVE BOX MODEL
#910-1
CUT HOLE IN BOX BOTH
ENDS TO FIT OUTSIDE
DIAMETER OF PIPELINE
1"dia. PVC BALL VALVE PER
"HAYWARD" SAFE BLOCK
TRUE UNION WITH UNION
FITTINGS BOTH ENDS
INTEGRAL
1" LONG X 1"dia.  PVC
NIPPLE
1" X 1/2"dia. PVC
REDUCER
CONNECT WEIGHTED
AERATION HOSE TO
REDUCER WITH S.S.
CLAMP - RUN WEIGHTED
HOSE IN 2"dia. PVC
SLEEVE TO LAKE (NOT
SHOWN HERE)

RUN NON-PERFORATED
WEIGHTED HOSE PER
"HINDE" OR APPROV.
EQ. TO AERATION DISK
IN LAKE BOTTOM
BACKFILL AGAINST
BOX WITH "CLEAN"
BACKFILL OR SAND
PROVIDE 4" (MIN.) THICK
LAYER OF GRAVEL OR
CRUSHED ROCK AS
SHOWN AS DRAIN

2'-
0"

AP
PR

O
X.

3'-
0"

 W
ID

E

5'-0" LONG

4'-0" APPROX.

2'
-0

" A
PP

R
O

X.

3/4" THICK PVC PLATE - ATTACH TO
UNDERSIDE OF EACH LEG WITH 2"
LONG STAINLESS STEEL SCREWS

CONNECT WEIGHTED HOSE TO
DIFFUSER STUB-OUT HERE

ALTERNATE DIFFUSER
THE LAKE CONTRACTOR SHALL BID THIS
DIFFUSER AS AN ALTERNATE TO
THOSE DIFFUSERS SHOWN ON PLAN

CONNECT WEIGHTED HOSE AT
OTHER END TO VALVE IN VALVE
BOX WHERE SHOWN ON PLAN VIEW

Information and Sales Contact:
www.bioboost.ca
jody@bioboost.ca
david@bioboost.ca
ph: 905-830-5555  fax: 905-830-5525

1'-6"

PER PLAN - BOTH DIRECTIONS

1
1

1

PER SHORE DETAIL

6" 6" 6"

1'
-0

"

.

PUMP STATION IRRIGATION INTAKE
SCREEN - RE-USE EXISTING SCREEN - LAKE
CONTRACTOR SHALL REMOVE, SET ASIDE
FOR SAFE KEEPING THEN REINSTALL
AFTER LAKE BASIN COMPLETE

LAKE SYSTEM MEMBRANE LINER AS CALLED OUT
IN LAKE SYSTEM GENERAL NOTES (TYPICAL)
CAREFULLY PREPARED LINER SUBGRADE - SEE
LAKE EDGE DETAIL FOR MORE INFO.

3" THICK CONCRETE VENEER REINFORCED WITH 1"
X 1" X 20ga. OCTAGONAL WIRE MESH OVER
MEMBRANE LINER - SEE PLAN FOR LIMITS

LK3.2
-

SEAL PIPE TO MEMBRANE LINER WITH PIPE BOOT
TO FIT PIPE SIZE SHOWN ON PLAN PER DETAIL

EXISTING
IRRIGATION
WET WELL
INTAKE
PIPELINE -
PROTECT IN
PLACE - SEAL
TO LINER
PER DETAIL
(TYPICAL)

A
LK3.2

Section thru INTAKE PIPE
SCALE:  1/2" = 1'-0"

Curb SC: 1-1/2" = 1'-0"
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 T
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N
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.
VE

N
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R
 R
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N

F.
 w

/
W

IR
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M
ES

H

LAKE
LINER

FORM
CONCRETE
CURB w/HAND
BENT WIRE
MESH AS
SHOWN

SOIL
COVER

LAKE
WATER

SURFACE
ELEV'N

PER
PLAN

INTAKE
PIPE

INV. EL.
PER

PLAN

LAKE
BOTTOM

ELEV'N
PER

PLAN

6" 6" 6"
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.
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ROOM DETAILSMECHANICAL / PUMP

PER TABLE BELOWWALL CLAMP SPACING

PIPELINE PER

TO
P 

& 
BO

TT
O

M

BO
LTC1-

1/
2"

TY
P.

TY
PI

C
AL

M
O

U
N

T'
G

3"
 M

IN
.

Clamp Sizes:
PIPE
SIZE

MAXIMUM
SPACING (ft) MODEL #

1/2" 3'-0" FC-PF-150-SS

1" 3'-0" FC-PF-150-SS

2" 4'-0" FC-PF-200-SS

3" 4'-0" FC-PF-300-SS

4" 6'-0" FC-PF-400-SS

6" 8'-0" FC-PF-600-SS

8" 8'-0" FC-PF-800-SS

10" 8'-0" FC-PF-1000-SS

12" 8'-0" FC-PF-1200-SS

3/4" 3'-0" FC-PF-150-SS

2-1/2" 4'-0" FC-PF-300-SS

1-1/2" 4'-0" FC-PF-200-SS

1-1/4" 4'-0" FC-PF-200-SS

"STRUTTECH" SERIES #200 TYPE VF
PRO-TRUDED CHANNEL -MOUNT TO WALL WITH
(2) 1/2"dia. 304 STAIN-LESS STEEL ANCHOR
BOLTS AS SHOWN

"STRUTTECH"
#304 STAINLESS
STEEL CLAMP W/
BOLTS PER TABLE
THIS DETAIL

MOUNTING BOLTS
SHALL BE
EMBEDDED INTO
CONCRETE OR
MASONRY WALL
2-1/2" MINIMUM

1/2"dia. X 2-1/2" S.S.
KB-TZ ESR 1917 BOLT
EACH  CONNECTION

9"
 M

IN
.

4" M
IN

.

6"
MIN.

4" MIN.
CLEAR

C
PIPE

C
PIPE

9"
 M

IN
.

4" M
IN

.

TRENCH WIDTH
TO FIT PIPE SIZES

4" MIN.
CLEAR

C
PIPE

COMPACTED NATIVE
S O I L  ( R O C K  F R E E )

COMPACTED NATIVE
S O I L  ( R O C K  F R E E )

4" MIN.
CLEAR

4" MIN.
CLEAR

TRENCH -  S INGLE PIPE

TRENCH - MULTIPLE PIPEB

A

NOTE:  TRENCH BACKFILL
SHALL CONFORM TO ASTM
D2321 UNLESS
OTHERWISE APPROV.  BY
THE WATERFEATURE
ENGINEER

Note:
4" MIN. THICK SAND FOUNDATION
REQUIRED WHERE EXCAVATED
TRENCH BOTTOM CONSISTS OF SHARP
EDGES OR RIDGES OR HAS HIGH
POINTS OF LOCALIZED LOADINGS
WHICH MAY PUNCTURE THE PIPE AS
DETERMINED BY THE WATER FEATURE
ENGINEER IN THE FIELD

TOTAL TRENCH DEPTH
BACKFILL SHALL OCCUR IN 6"
LIFTS AND SHALL BE
COMPACTED TO 90% RELATIVE
COMPACTION (ALL TRENCHES)

TRENCH WIDTH
TO FIT PIPE SIZES
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PHOTOVOLTAIC SYSTEM - SHARON HEIGHTS COUNTY CLUB
 2900 SAND HILL RD. MENLO PARK, CA  94025

Vicinity Map:

N

System Specifications:

Contact Info: Table of Contents:

CODE REFERENCES:
1.  2019 CALIFORNIA ELECTRICAL CODE (CEC) [NEC 2017].
2.  2019 CALIFORNIA FIRE CODE (CFC) .
3.  2019 CALIFORNIA BUILDING CODE (CBC).
4.  2019 CALIFORNIA GREEN BUILDING CODE (GBC).

N

PANEL MODEL ZNSHINE SOLAR ZXM7-SHLDD144-545/M
NUMBER OF PANELS 919
SYSTEM POWER, KWSTC 500.86
SYSTEM POWER, KWAC 410
ARRAY SQUARE FOOTAGE 25,634
ARRAY WEIGHT (LBS) 68,888
APPLICABLE CODE CEC 2019, CBC 2019, CFC 2019
CONSTRUCTION TYPE COMMERCIAL
ASHRAE STATION MOUNTAIN VIEW MOFFETT FLD NAS
ASHRAE 2% HIGH DESIGN TEMP. DB 29
ASHRAE MIN MEAN EXTREME ANNUAL DB 0

GENERAL NOTES

1. MODULE MANUFACTURER, MAKE, MODEL AND NUMBER OF MODULES MATCH THE APPROVED PLANS. (CBC 107.4)
2. DC PV MODULES ARE LISTED TO UL 1703. AC MODULES ARE LISTED TO UL 1703 AND UL 1741. (CEC 110.3, 690.4(B) & CBC 1510.7 & CRC R918)
3. MODULES ARE ATTACHED TO THE MOUNTING STRUCTURE ACCORDING TO THE MANUFACTURER'S INSTRUCTIONS AND THE APPROVED PLANS.

(CEC 110.3(B), CBC 107.4 & CRC R918)
4. ROOF PENETRATIONS/ATTACHMENTS ARE PROPERLY FLASHED. (CBC CHAPTER 15 & 2012 CRC CHAPTER 9)
5. ROOFTOP SYSTEMS ARE DESIGNED IN ACCORDANCE WITH THE CBC. (CBC 1510.7 & CRC R918)
6. ROOF ACCESS POINTS, PATHS AND CLEARANCES NEED TO COMPLY WITH THE CFC & CBC. (CFC 605.11.1 - 605.11.1.2.6, CRC R324, CBC 3111.2)
7. PV INSTALLATION SHALL COMPLY WITH REQUIREMENTS OF THE STANDARD PLAN.
8. PV SYSTEM OPERATING AT 80 VOLTS OR GREATER SHALL BE PROTECTED BY A LISTED DC ARC FAULT PROTECTION. (CEC 690.11)
9. ALL WORK DONE IN A NEAT AND WORKMANLIKE MANNER. (CEC 110.12)

CONTRACTOR NOTES

1. THESE CONSTRUCTION DOCUMENTS HAVE BEEN BASED ON FIELD INSPECTIONS AND OTHER INFORMATION AVAILABLE AT THE TIME. ACTUAL FIELD
CONDITIONS MAY REQUIRE MODIFICATIONS IN CONSTRUCTION DETAILS.

2. CONTRACTOR SHALL FURNISH ALL LABOR, MATERIAL, EQUIPMENT, TOOLS, ETC.

3. CONTRACTOR SHALL OBTAIN ALL PERMITS, APPROVALS, AFFIDAVITS, CERTIFICATIONS, ETC. AND PAY ALL FEES AS REQUIRED BY THE LOCAL
AUTHORITIES.

4. CONTRACTOR HAS THE FULL RESPONSIBILITY TO CHECK AND VERIFY ALL DIMENSIONS AND EXISTING CONDITIONS. ANY DISCREPANCIES SHALL BE
REPORTED TO THE ENGINEER BEFORE PROCEEDING WITH THE WORK. ANY WORK STARTED BEFORE CONSULTATION AND ACCEPTANCE BY THE
ENGINEER SHALL BE THE SOLE RESPONSIBILITY OF THE CONTRACTOR AND SHALL BE SUBJECT TO CORRECTION BY THEM WITHOUT ADDITIONAL
COMPENSATION.

5. DAMAGE CAUSED TO THE EXISTING STRUCTURE, PIPES, DUCTS, WINDOWS, WALL, FLOORS, ETC. SHALL BE REPAIRED TO THE ORIGINAL CONDITION
OR REPLACED BY THE CONTRACTOR AT NO ADDITIONAL COST.

6. THE CONTRACTOR SHALL BE HELD RESPONSIBLE FOR THE PROPER INSTALLATION AND COMPLETION OF THE WORK WITH APPROVED MATERIALS.

7. NO CHANGES TO THE BUILDING TO BE MADE WITHOUT THE CONSULTATION AND APPROVAL OF THE ARCHITECT.

8. THE CONTRACTOR SHALL PERFORM THE WORK IN STRICT CONFORMANCE WITH THE LOCAL LAWS, REGULATIONS AND THE NATIONAL ELECTRIC
CODE.

SCOPE OF WORK:
ALL ELECTRICITY GENERATED IS FOR CONSUMPTION ON SITE.

INSTALLATION OF THE PV SYSTEM SHALL BE IN CONFORMANCE WITH CEC
ARTICLE 690 AND CRC R331.

SYSTEM ELECTRICAL CONNECTION TO MAIN ELECTRICAL SERVICE IS AT 480Y/277V
SWITCHGEAR.

PERMIT SHALL INCLUDE LABOR OF INSTALLING PANELS, RUNNING OF ELECTRICAL
CONDUITS, INSTALLATION OF NEW  ELECTRICAL EQUIPMENT, BATTERIES AND
ELECTRICAL CONNECTION TO EXISTING BUILDING SERVICE.
BATTERIES ARE ADDED AS PART OF THIS PROJECT SCOPE.

(N) PROJECT LOCATION

(N) PROJECT LOCATION

Aerial View:

GENERAL CONTRACTOR:

SPRECK SOLAR & DESIGN
3000 F DANVILLE BLVD, SUITE 422
ALAMO, CA 94507

ELECTRICAL ENGINEER:

NATRON RESOURCES
1480 MORAGA ROAD, SUITE C #229
MORAGA, CA  94556

OWNER:
SHARON HEIGHTS GOLF AND COUNTRY CLUB
2900 SAND HILL ROAD
MENLO PARK, CA  94025

BATTERY ENERGY STORAGE SYSTEM "BESS"
BATTERY MODEL NUMBER ENERGPORT L3077
PCS MODEL NUMBER SINEXCEL PWS2-30K-NA
MAX. POWER (KW) 30
BATTERY CAPACITY (KWH) 77.4
MAX. OUTPUT CURRENT (A) 38
RATE AC VOLTAGE 480
PCS QTY. 3
BATTERY QTY. 3

(N) PV INSTALLATION
AREA (TYP.)

(N) PV INSTALLATION
AREA (TYP.)

T-001-TITLE SHEET
A100 - SITE PLAN
A201 - ARRAY PLAN-1
A202 - ARRAY PLAN-2
A203 - ARRAY PLAN-3
A204 - PERGOLA AND CARPORT ARCHITECTURAL DETAILS
E001 - ELECTRICAL NOTES
E100 - ELECTRICAL SITE PLAN
E101 - DETAILED ELECTRICAL SITEPLAN-1
E102 - DETAILED ELECTRICAL SITEPLAN-2
E103 - DETAILED ELECTRICAL SITEPLAN-3
E201 - SINGLE LINE DIAGRAM-1
E202 - SINGLE LINE DIAGRAM (CARPORT)-2

E300 - GROUNDING SINGLE LINE
E400 - WIRING SCHEDULE
E501 - EQUIPMENT LAYOUT PLAN-1
E502 - EQUIPMENT LAYOUT PLAN-2
E503 - EQUIPMENT LAYOUT PLAN-3
E601 - ELECTRICAL DETAILS-1
E602 - ELECTRICAL DETAILS-2
E603 - ELECTRICAL DETAILS-3
E604 - ELECTRICAL DETAILS-4
E700 - LABELS & MARKINGS
E800 - SPEC SHEETS
S0.1 - GENERAL STRUCTURAL NOTES
S2.5 - 5 PANEL STRUCTURAL PLANS
S2.6 - 6 PANEL STRUCTURAL PLANS
S2.7 - PERGOLA STRUCTURAL PLANS
S4.1 - SOLAR CANOPY DETAILS
TD-1 - TREE DEMOLITION PLAN
TD-2 - TREE IDENTIFICATION LIST
TP-1 - TREE PLANTING PARKING LOT
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ARRAY NAME NO. OF

MODULES

PANEL

AREA (ft²)

PANEL AREA

(m²)

TILT AZIMUTH

PERGOLA-1 51 14,423 1340 5° 172°

PERGOLA-2 18 502 47 5° 262°

CARPORT-1 230 6,416 596 8° 177°

CARPORT-2 324 9,038 840 8° 181.3°

CARPORT-3 260 7,252 674 8° 181.5°

ROOF ARRAY-1 18 502 47 15° 82°

ROOF ARRAY-2 6 167 16 15° 262°

ROOF ARRAY-3 2 56 5 5° 262°

ROOF ARRAY-4 2 56 5 5° 262°

ROOF ARRAY-5 2 56 5 5° 262°

ROOF ARRAY-6 2 56 5 5° 262°

ROOF ARRAY-7 4 112 10 18° 172°

TOTAL 919 38,634 3,589

SYSTEM INFO (PV):

SYTEM SIZE : 500.86 KWSTC; 410 KWAC

PANEL USED : (919) ZNSHINE SOLAR ZXM7-SHLDD144-545/M (545W);

TYPE OF INVERTER : (7) CHINT POWER CPS SCA50KTL-US-480 [SI1-JUN20] (50KW);

: (1) CHINT POWER CPS SCA60KTL-US-480 [SI1-JUN20] (60KW);
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SYSTEM INFO (ROOF TOP):

SYTEM SIZE : 57.225 KWSTC; 50 KWAC

PANEL USED : (105) ZNSHINE SOLAR ZXM7-SHLDD144-545/M (545W);

TYPE OF INVERTER : (1) CHINT POWER CPS SCA50KTL-US-480 [SI1-JUN20] (50KW);

ARRAY NAME
NO. OF

MODULES

PANEL
AREA (ft²)

PANEL AREA
(m²) TILT AZIMUTH

PERGOLA-1 51 14,423 1340 5° 172°

PERGOLA-2 18 502 47 5° 262°

ROOF ARRAY-1 18 502 47 15° 82°

ROOF ARRAY-2 6 167 16 15° 262°

ROOF ARRAY-3 2 56 5 5° 262°

ROOF ARRAY-4 2 56 5 5° 262°

ROOF ARRAY-5 2 56 5 5° 262°

ROOF ARRAY-6 2 56 5 5° 262°

ROOF ARRAY-7 4 112 10 18° 172°
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SYSTEM INFO (CARPORT-1):
SYTEM SIZE : 125.35 KWSTC; 100 KWAC
PANEL USED : (230) ZNSHINE SOLAR ZXM7-SHLDD144-545/M (545W);
TYPE OF INVERTER : (2) CHINT POWER CPS SCA50KTL-US-480 [SI1-JUN20] (50KW);

CARPORT-1 230 6,416 596 8° 177°

ARRAY NAME NO. OF
MODULES

PANEL
AREA (ft²)

PANEL AREA
(m²) TILT AZIMUTH



N

29
00

 S
A

N
D

 H
IL

L 
R

D
.

S
H

A
R

O
N

 H
E

IG
H

T
S

M
E

N
LO

 P
A

R
K

, C
A

   
94

02
5

JO
B

 N
U

M
B

E
R

:

S
P

R
E

C
K

 S
O

LA
R

 &
 D

E
S

IG
N

30
00

 F
 D

A
N

V
IL

LE
 B

LV
D

., 
S

U
IT

E
 4

22
A

LA
M

O
, C

A
 9

45
07

C
O

U
N

T
R

Y
 C

LU
B

A
P

N
: 0

74
25

02
80

, 0
74

25
02

70

00 8' 16'

ARRAY
NAME

NO. OF
MODULE

S

PANEL
AREA (ft²)

PANEL AREA
(m²) TILT AZIMUTH

CARPORT-2 324 9,038 840 8° 181.3°
CARPORT-3 260 7,252 674 8° 181.5°

SYSTEM INFO (CARPORT-2&3):
SYTEM SIZE : 318.28 KWSTC; 260 KWAC
PANEL USED : (584) ZNSHINE SOLAR ZXM7-SHLDD144-545/M (545W);
TYPE OF INVERTER : (4) CHINT POWER CPS SCA50KTL-US-480 [SI1-JUN20] (50KW);

: (1) CHINT POWER CPS SCA60KTL-US-480 [SI1-JUN20]  (60KW);
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GENERAL ELECTRICAL NOTES FOR PHOTOVOLTAIC SYSTEM

THIS PHOTOVOLTAIC INSTALLATION SHALL BE IN ACCORDANCE WITH THE 2017 EDITION OF THE NATIONAL ELECTRICAL CODE (NEC) AND LOCAL ELECTRICAL
CODES CURRENTLY BEING ENFORCED BY THE AUTHORITY HAVING JURISDICTION (AHJ), PARTICULARLY ARTICLE 690, SOLAR PHOTOVOLTAIC (DC) SYSTEMS.

1. SOLAR CONTRACTOR
1.1. THE SOLAR PV INSTALLATION SHALL NOT OBSTRUCT ANY PLUMBING, MECHANICAL, OR BUILDING ROOF VENTS.
1.2. PV MODULE MUST BE UL1703 CERTIFIED.
1.3. INVERTERS, MOTOR GENERATORS, PV MODULES, PV PANELS, AC MODULES, DC COMBINERS, DC-TO-DC CONVERTERS, AND CHARGE CONTROLLERS

INTENDED FOR USE IN PV SYSTEMS SHALL BE LISTED OR FIELD LABELED FOR THE PV APPLICATION. (NEC 690.4 (D))
1.4. CONDUIT AND WIRE SPECIFICATIONS ARE BASED ON MINIMUM CODE REQUIREMENTS AND ARE NOT MEANT TO LIMIT UP-SIZING AS REQUIRED BY

FIELD CONDITIONS.
1.5. MAX DC VOLTAGE IS CALCULATED USING MANUFACTURER PROVIDED TEMP COEFFICIENT FOR VOC, UNLESS NOT AVAILABLE.
1.6. ALL SIGNAGE TO BE PLACED IN ACCORDANCE WITH LOCAL BUILDING CODE.
1.7. CONDUIT POINT OF PENETRATION FROM EXTERIOR TO INTERIOR TO BE INSTALLED AND SEALED WITH A SUITABLE SEALING COMPOUND.

2. EQUIPMENT LOCATIONS

2.1. CONDUCTORS INSTALLED IN DIRECT SUNLIGHT MUST BE RATED FOR EXPECTED OPERATING TEMPERATURE AS SPECIFIED BY NEC 690.31 (A) AND NEC
310.15 (B)(2)(C).

2.2. ADDITIONAL AC DISCONNECTS SHALL BE PROVIDED WHERE THE INVERTER IS NOT ADJACENT TO THE UTILITY AC DISCONNECT, OR NOT WITHIN SIGHT
OF THE UTILITY AC DISCONNECT.

2.3. ALL INSTALLED EQUIPMENT SHALL BE ACCESSIBLE TO QUALIFIED PERSONNEL ACCORDING TO NEC APPLICABLE CODES.
2.4. PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING AND PROPOSED ELECTRICAL EQUIPMENT SHALL BE PROVIDED AS PER SECTION NEC

110.26.
2.5. ALL COMPONENTS SHALL BE LISTED FOR THEIR PURPOSE AND SHALL BE RATED FOR OUTDOOR USAGE WHERE REQUIRED.

3. DC SYSTEM VOLTAGE PER 690.7
3.1. PV SYSTEM DC CIRCUITS ON OR IN ONE- AND TWO-FAMILY DWELLINGS SHALL BE PERMITTED TO HAVE A MAXIMUM VOLTAGE OF 600 VOLTS OR LESS.
3.2. PV SYSTEM DC CIRCUITS ON OR IN OTHER TYPES OF BUILDINGS SHALL BE PERMITTED TO HAVE A MAXIMUM VOLTAGE OF 1000 VOLTS OR LESS.
3.3. WHERE NOT LOCATED ON OR IN BUILDINGS, MAXIMUM VOLTAGE OF 1500 VOLTS IS PERMITTED.

4. WIRING METHODS
4.1. NONMETALLIC-SHEATHED CABLE SHALL BE SECURED BY STAPLES, CABLE TIES, STRAPS, HANGERS OR SIMILAR FITTINGS AT INTERVALS THAT DO NOT

EXCEED 4.5 FEET. (NEC 334.30)
4.2. CABLES SHALL BE SECURED WITHIN 12 INCHES OF EVERY CABLE ENTRY INTO ENCLOSURES SUCH AS OUTLET BOXES, JUNCTION BOXES, CABINETS, OR

FITTINGS.  (NEC 334.30)

4.3. EXPOSED SINGLE CONDUCTORS, WHERE SUBJECT TO PHYSICAL DAMAGE, MUST BE PROTECTED. (NEC 300.4 & NEC 690.31(A))

4.4. CONDUCTORS INSTALLED NEAR MODULES SHALL BE RATED FOR 90°C . (NEC 310.15(A)(3))
4.5. CONDUCTORS SHOULD NOT BE IN CONTACT WITH THE ROOF SURFACE.
4.6. PV CIRCUIT AND PREMISES WIRING SHALL BE SEPARATED.

4.7. PV SYSTEM CONDUCTORS SHALL BE IDENTIFIED AND GROUPED PER NEC 690.31(B).

4.8. DC CONDUCTORS INSIDE A BUILDING SHALL BE IN A METAL RACEWAY OR MC METAL-CLAD CABLE THAT COMPLIES WITH 250.118(10), OR METAL
ENCLOSURES. (NEC 690.31(G))

4.9. WHERE RACEWAYS OR CABLES ARE EXPOSED TO DIRECT SUNLIGHT ON OR ABOVE ROOFTOPS, RACEWAYS OR CABLES SHALL BE AT MINIMUM HEIGHT
OF 7/8 IN. (NEC 310.15(B)(3)(C).

4.10. ALL CONDUIT SIZES AND TYPES, SHALL BE LISTED FOR ITS PURPOSE AND APPROVED FOR THE SITE APPLICATIONS.

4.11. RIGID CONDUIT (AND/OR NIPPLES) MUST HAVE A PULL BUSHING TO PROTECT WIRES.

4.12. FOR DC SINGLE-CONDUCTOR CABLE TYPE USE-2 AND SINGLE CONDUCTOR CABLE LISTED AND IDENTIFIED AS PHOTOVOLTAIC (PV) WIRE SHALL BE
PERMITTED IN EXPOSED OUTDOOR LOCATIONS IN PV SOURCE CIRCUITS WITHIN THE PV ARRAY. PV WIRE SHALL BE INSTALLED IN ACCORDANCE WITH
338.10(B)(4)(B) AND 334.30. (NEC 690.31(C)(1))

4.13. USE-2 IS NOT INDOOR RATED PER NEC 338.12(B)(1).
4.14. ALL CONDUCTORS ARE SIZED PER NEC 690.8 AND OCPDs ARE SIZED PER 690.9.
4.15. PV SYSTEM DC CIRCUIT AND INVERTER OUTPUT CONDUCTORS AND EQUIPMENT SHALL BE PROTECTED AGAINST OVERCURRENT. EXCEPT WHEN THE

SHORT-CIRCUIT CURRENTS FROM ALL SOURCES DO NOT EXCEED THE AMPACITY OF THE CONDUCTORS AND THE MAXIMUM OCPD SIZE RATING
SPECIFIED FOR THE PV MODULE OR DC-TO-DC CONVERTER. (NEC 690.9(A))

4.16. FOR UNDERGROUND CONDUCTOR INSTALLATIONS, THE BURIAL DEPTH SHALL BE SELECTED PER NEC TABLE 300.5. WARNING TAPE SHALL BE PLACED
ABOVE UNDERGROUND CONDUIT AND CONDUCTORS IN TRENCH.

4.17. UNGROUNDED PV SYSTEM SHOULD NOT HAVE WHITE OR GRAY COLORED DC PV CONDUCTORS. ONLY SOLIDLY GROUNDED PV SYSTEM CIRCUIT
CONDUCTORS, IN ACCORDANCE WITH 690.41(A)(5), SHALL BE MARKED IN ACCORDANCE WITH 200.6. (NEC 690.31(B)(1))

4.18. ALUMINUM AND COPPER-CLAD ALUMINUM CONDUCTORS SHOULD NOT BE PLACED IN DIRECT CONTACT WITH CONCRETE OR EARTH. (NEC
250.120(B))

4.19. TOP CONDUIT ENTRY FOR OUTDOOR ENCLOSURES MUST BE AVOIDED. IF NECESSARY, CONNECTION ABOVE LIVE PARTS MUST BE MADE WATERTIGHT
AND BE LISTED FOR THE PURPOSE.

5.  BONDING AND GROUNDING

5.1. SYSTEMS WITH A GROUND-FAULT PROTECTIVE DEVICE IN ACCORDANCE WITH 690.41(B) SHALL HAVE ANY CURRENT-CARRYING
CONDUCTOR-TO-GROUND CONNECTION MADE BY THE GROUND-FAULT PROTECTIVE DEVICE. FOR SOLIDLY GROUNDED PV SYSTEMS, THE DC CIRCUIT
GROUNDING CONNECTION SHALL BE MADE AT ANY SINGLE POINT ON THE PV OUTPUT CIRCUIT. (NEC 690.42)

5.2. RACKING SYSTEMS SHALL BE LISTED FOR THE PURPOSE. BONDING AND GROUNDING MUST BE IN ACCORDANCE WITH THE MANUFACTURER'S
INSTALLATION INSTRUCTIONS, THAT ARE LISTED AND APPROVED, USING THE SUPPLIED HARDWARE OR LISTED EQUIPMENT SPECIFIED  IN  THE
INSTRUCTIONS AND IDENTIFIED FOR THE ENVIRONMENT. (NEC 690.43 & 110.3(B))

5.3. EQUIPMENT GROUNDING CONDUCTORS FOR PV SOURCE CIRCUITS SHALL BE SIZED ACCORDING TO TABLE 250.122 AND SHALL NOT BE SMALLER THAN
#14 AWG WHEN NOT EXPOSED TO PHYSICAL DAMAGE. IF EXPOSED TO PHYSICAL DAMAGE THEN EGC SHALL NOT BE SMALLER THAN #6 AWG. (NEC
690.45 & 250.120(C))

5.4. AC AND DC GROUNDING ELECTRODE CONDUCTORS SHALL BE PROPERLY CONNECTED AS REQUIRED BY CODE. SEPARATE ELECTRODES, IF USED, SHALL
BE BONDED TOGETHER. (NEC 690.47, 250.50 & 250.58)

5.5. A GROUNDING ELECTRODE SYSTEM IN ACCORDANCE WITH NEC 690.47, NEC 250.52 AND NEC 250.166 SHALL BE PROVIDED.

5.6. PROPERLY SIZED EQUIPMENT GROUNDING CONDUCTOR SHALL BE ROUTED WITH THE CIRCUIT CONDUCTORS. (NEC 690.45, 250.134(B) & 300.3(B))
5.7. THE GROUNDING ELECTRODE CONDUCTOR SHALL BE PROTECTED FROM PHYSICAL DAMAGE BETWEEN THE GROUNDING ELECTRODE AND THE  PANEL

(OR INVERTER) IF SMALLER THAN #6 AWG COPPER WIRE PER NEC 250.64B.
5.8. THE GROUNDING ELECTRODE CONDUCTOR SHALL BE CONTINUOUS PER NEC 250.64C.

5.9. BONDING FITTINGS SHALL BE USED ON CONCENTRIC/ECCENTRIC KNOCKOUTS WITH METAL CONDUITS FOR CIRCUITS OVER 250 VOLTS. (NEC 250.97)
(SEE ALSO EXCEPTIONS 1 THROUGH 4)

5.10. BONDING FITTINGS SHALL BE USED FOR FERROUS METAL CONDUITS ENCLOSING GROUNDING ELECTRODE CONDUCTORS. (NEC 250.64(E))

5.11. ENCLOSURES SHALL BE PROPERLY PREPARED WITH REMOVAL OF PAINT/FINISH AS APPROPRIATE WHEN GROUNDING EQUIPMENT WITH
TERMINATION GROUNDING LUGS.

5.12. GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THE PURPOSE, AND GROUNDING DEVICES EXPOSED TO THE ELEMENTS SHALL BE RATED FOR
DIRECT BURIAL.

5.13. ALL CONDUIT BETWEEN THE UTILITY AC DISCONNECT AND THE POINT OF CONNECTION SHALL HAVE GROUNDED BUSHINGS AT BOTH ENDS.
5.14. EXPOSED NON-CURRENT CARRYING METAL PARTS OF MODULE FRAMES, EQUIPMENTS, AND CONDUCTOR ENCLOSURES SHALL BE GROUNDED IN

ACCORDANCE WITH 250.134 OR  250.136(A) REGARDLESS OF VOLTAGE. (NEC 690.43)
5.15. MODULES SHALL BE LISTED FOR THE PURPOSE. BONDING AND GROUNDING MUST BE IN ACCORDANCE WITH THE MANUFACTURER'S INSTALLATION

INSTRUCTIONS, USING THE SUPPLIED HARDWARE OR LISTED EQUIPMENT SPECIFIED IN THE INSTRUCTIONS AND IDENTIFIED FOR THE ENVIRONMENT.
(NEC 690.43 & 110.3(B))

5.16. THE GROUNDING CONNECTION TO A MODULE SHALL BE ARRANGED SUCH THAT THE REMOVAL OF A MODULE DOES NOT INTERRUPT A GROUNDED
CONDUCTOR TO ANOTHER MODULE.

6. OVERCURRENT PROTECTION

6.1. OVERCURRENT PROTECTION DEVICES (OCPD) IN THE DC CIRCUITS SHALL BE LISTED FOR DC OPERATION. (NEC 110.3(A), (B) & 690.9(C))

6.2. OVERCURRENT PROTECTION DEVICES SHALL BE PROVIDED PER THE APPROVED PLANS. (NEC 690.9(A))
6.3. UNGROUNDED PV SYSTEM REQUIRES OCPD ON ONLY ONE POLARITY. OCPD TO BE USED ONE EITHER POSITIVE TERMINALS OR NEGATIVE TERMINALS

PER NEC 690.9(C).

7. ELECTRICAL CONNECTIONS

7.1. CRIMP TERMINALS SHALL BE LISTED AND INSTALLED USING A LISTED TOOL SPECIFIED FOR USE IN CRIMPING THOSE SPECIFIC CRIMPS. (NEC 110.3(B) &
110.14)

7.2. PRESSURE TERMINALS SHALL BE LISTED FOR THE ENVIRONMENT AND TIGHTENED TO MANUFACTURER RECOMMENDED TORQUE SPECIFICATIONS.
(NEC 110.11, 110.3(B) & 110.14)

7.3. CONNECTORS MUST BE LISTED FOR THE VOLTAGE OF THE SYSTEM AND HAVE APPROPRIATE TEMPERATURE AND AMPACITY. (NEC 110.3(B) & 110.14)

7.4. POWER DISTRIBUTION BLOCKS SHALL BE LISTED. (NEC 690.4(B) & NEC 314.28(E))

7.5. TERMINALS CONTAINING MORE THAN ONE CONDUCTOR SHALL BE LISTED FOR MULTIPLE CONDUCTORS. (NEC 110.14(A) & 110.3(B))

7.6. CONNECTORS AND TERMINALS USED OTHER THAN CLASS B AND C STRANDED CONDUCTORS (FINE STRANDED CONDUCTORS) SHALL BE LISTED AND
IDENTIFIED FOR USE WITH SPECIFIC CONDUCTOR CLASS OR CLASSES. (NEC 110.14(A) & 110.3(B))

7.7. CONNECTORS THAT ARE READILY ACCESSIBLE AND OPERATING AT OVER 30 VOLTS REQUIRE A TOOL FOR OPENING. (NEC 690.33(C))

8. INVERTERS

8.1. INVERTERS SHALL BE LISTED TO UL 1741. (NEC 690.4(B)) NOTE: GRID-TIED SYSTEM INVERTERS NEED TO BE IDENTIFIED FOR USE IN INTERACTIVE
POWER SYSTEMS.

8.2. PHOTOVOLTAIC INVERTERS SHALL BE EQUIPPED WITH DC GROUND FAULT PROTECTION AND ARC FAULT CIRCUIT PROTECTION TO REDUCE FIRE
HAZARDS.  (NEC 690.41, NEC 690.11)

8.3. GRID INTERACTIVE INVERTERS SHALL BE EQUIPPED WITH ANTI-ISLANDING CIRCUITRY.(NEC 705.40)

9. SIGNS AND LABELS
9.1. ALL INTERIOR AND EXTERIOR DC CONDUIT, ENCLOSURES, RACEWAYS, CABLE ASSEMBLIES, JUNCTION BOXES, COMBINER BOXES AND DISCONNECTS

SHALL BE MARKED ACCORDING TO NEC 690.31(G)(3), & 690.53.
9.2. THE MARKINGS ON THE CONDUITS, RACEWAYS AND CABLE ASSEMBLIES SHALL BE AT EVERY 10 FEET, WITHIN ONE FOOT OF ALL TURNS OR BENDS AND

WITHIN ONE FOOT ABOVE AND BELOW ALL  PENETRATIONS  OF ROOF/CEILING ASSEMBLIES,  WALLS AND BARRIERS. (NEC 690.31(G)(4))

9.3. THE MARKINGS SAY ''WARNING: PHOTOVOLTAIC POWER SOURCE" AND HAVE 3/8-INCH (9.5 MM) MINIMUM-SIZED WHITE LETTERS ON A RED
BACKGROUND. THE SIGNS SHALL BE MADE OF REFLECTIVE WEATHER RESISTANT MATERIAL. (NEC 690.31 (G)(3) & (NEC 690.31(G)(4))

9.4. WHERE PV CIRCUITS ARE EMBEDDED IN BUILT-UP, LAMINATE OR MEMBRANE ROOFING MATERIALS IN ROOF AREAS NOT COVERED BY PV MODULES
AND ASSOCIATED EQUIPMENT, THE LOCATION OF CIRCUITS SHALL BE CLEARLY MARKED. (NEC 690.31(G)(1))

9.5. ALTERNATE POWER SOURCE PLACARD SHALL BE PLASTIC, ENGRAVED IN A CONTRASTING COLOR TO THE PLAQUE. THIS PLAQUE WILL BE ATTACHED
USING AN APPROVED METHOD. IF EXPOSED TO SUNLIGHT, IT SHALL BE UV RESISTANT. ALL PLAQUES AND SIGNAGE WILL BE INSTALLED AS REQUIRED
BY THE NEC.

10. DISCONNECT NOTES
10.1. AC DISCONNECT MUST BE ACCESSIBLE TO QUALIFIED UTILITY PERSONNEL, BE LOCKABLE, AND BE A VISIBLE-BREAK SWITCH.
10.2. DISCONNECTING SWITCHES SHALL BE WIRED SUCH THAT WHEN THE SWITCH IS OPENED THE CONDUCTORS REMAINING LIVE ARE CONNECTED TO THE

TERMINALS MARKED “LINE SIDE” (TYPICALLY THE UPPER TERMINALS).

10.3. THE PV SYSTEM DISCONNECTING MEANS SHALL BE INSTALLED AT A READILY ACCESSIBLE LOCATION PER (NEC 690.13(A)).
10.4. FOR DC SIDE OF UNGROUNDED PV SYSTEM, DISCONNECTING MEANS ARE REQUIRED ON BOTH LEGS OF PV CIRCUIT FOR UNGROUNDED SYSTEM PER

NEC 690.15.

10.5. DISCONNECTS USED IN DC CIRCUITS SHALL BE LISTED FOR DC OPERATION AND LOCATED AS ALLOWED BY THE AHJ. (NEC 110.3)

10.6. WHERE CONNECTORS ARE USED AS DISCONNECTING MEANS, THEY SHALL BE USED IN ACCORDANCE WITH NEC 690.33(E).

11. TERMINAL NOTES
11.1. ALL TERMINALS SHALL BE RATED FOR ATLEAST 75C.
11.2. ALL TERMINALS SHALL BE DUAL RATED FOR USE WITH COPPER AND ALUMINUM.

12. MODULE CONNECTORS NOTES:
12.1. IDENTICAL CONNECTORS FROM THE SAME MANUFACTURER AND OF THE SAME TYPE MUST BE USED ON MODULE AND ON THE OTHER SIDE OF THE

CONNECTION. CROSS-MATING ANY CONNECTOR MUST BE A UL APPROVED CONNECTION.

13. PROTECTION NOTES
13.1. GROUND FAULT PROTECTION IN ACCORDANCE WITH NEC 230.95 AND NEC 705.32
13.2. ALL EQUIPMENT TO BE RATED FOR BACKFEEDING. CIRCUIT BREAKERS WHICH ARE CLEARLY MARKED “LINE” AND “LOAD” ARE NOT SUITABLE FOR

BACKFEED.
13.3. INSTALLER SHALL BE RESPONSIBLE FOR VERIFYING THAT ALL BREAKERS  ARE SUITABLE FOR BACKFEED AND THAT IF GFP IS PRESENT ON MAIN SERVICE

DISCONNECT THAN ALL SOLAR FEEDERS, CONNECTED TO MAIN BUS, SHALL HAVE GFP PER NEC 215.10 & NEC 705.32 EXCEPTION.
13.4. ARC-FAULT CIRCUIT PROTECTION:PHOTOVOLTAIC SYSTEMS OPERATING AT 80 VOLTS DC OR GREATER BETWEEN ANY TWO CONDUCTORS SHALL BE

PROTECTED BY A LISTED PV ARC-FAULT CIRCUIT INTERRUPTER OR OTHER SYSTEM COMPONENTS LISTED TO PROVIDE EQUIVALENT PROTECTION. FOR
PV SYSTEMS NOT INSTALLED ON OR IN BUILDINGS, PV OUTPUT CIRCUITS AND DC-TO-DC CONVERTER OUTPUT CIRCUITS THAT ARE DIRECT BURIED OR
INSTALLED IN METALLIC RACEWAYS ARE PERMITTED WITHOUT ARC-FAULT CIRCUIT PROTECTION. (NEC 690.11)

13.5. RAPID SHUTDOWN:PV SYSTEM CIRCUITS INSTALLED ON OR IN BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN FUNCTION TO REDUCE SHOCK HAZARD
FOR EMERGENCY RESPONDERS IN ACCORDANCE WITH 690.12(A) THROUGH (D).

14. DATA MONITORING NOTES
14.1. INVERTERS MAY HAVE DATA ACQUISITION SYSTEM BUILT INTO THEM OR IT CAN BE ADDED VIA OPTIONAL COMPONENTS. PLEASE CHECK WHILE

ORDERING IF OPTIONAL DAS COMPONENTS NEEDS TO BE ORDERED SEPARATELY

FIRE SAFETY REQUIREMENTS

IBC 1505.9 ROOFTOP MOUNTED PHOTOVOLTAIC PANEL SYSTEMS.
ROOFTOP RACK-MOUNTED PHOTOVOLTAIC PANEL SYSTEMS SHALL BE TESTED, LISTED AND IDENTIFIED WITH A FIRE CLASSIFICATION IN ACCORDANCE WITH
UL 1703 AND UL 2703. THE FIRE CLASSIFICATION SHALL COMPLY WITH TABLE 1505.1 BASED ON THE TYPE OF CONSTRUCTION OF THE BUILDING.

IFC 1204.2 ACCESS AND PATHWAYS.
ROOF ACCESS, PATHWAYS, AND SPACING REQUIREMENTS SHALL BE PROVIDED IN ACCORDANCE WITH SECTIONS IFC 1204.2.1 THROUGH IFC 1204.3.3.
PATHWAYS SHALL BE OVER AREAS CAPABLE OF SUPPORTING FIRE FIGHTERS ACCESSING THE ROOF. PATHWAYS SHALL BE LOCATED IN AREAS WITH
MINIMAL OBSTRUCTIONS, SUCH AS VENT PIPES, CONDUIT OR MECHANICAL EQUIPMENT.

IFC 1204.3 OTHER THAN GROUP R-3 BUILDINGS.
ACCESS TO SYSTEMS FOR BUILDINGS, OTHER THAN THOSE CONTAINING GROUP R-3 OCCUPANCIES, SHALL BE PROVIDED IN ACCORDANCE WITH SECTIONS
IFC 1204.3.1 THROUGH IFC 1204.3.3.

IFC 1204.3.1 PERIMETER PATHWAYS.

THERE SHALL BE A MINIMUM 6-FOOT-WIDE (1829 MM) CLEAR PERIMETER AROUND THE EDGES OF THE ROOF.

EXCEPTION: WHERE EITHER AXIS OF THE BUILDING IS 250 FEET (76 200 MM) OR LESS, THE CLEAR PERIMETER AROUND THE EDGES OF THE ROOF SHALL BE
PERMITTED TO BE REDUCED TO A MINIMUM WIDTH OF 4 FEET (1219 MM).

IFC 1204.3.2 INTERIOR PATHWAYS.
INTERIOR PATHWAYS SHALL BE PROVIDED BETWEEN ARRAY SECTIONS TO MEET THE FOLLOWING REQUIREMENTS:

1. PATHWAYS SHALL BE PROVIDED AT INTERVALS NOT GREATER THAN 150 FEET (45 720 MM) THROUGHOUT THE LENGTH AND WIDTH OF THE ROOF.

2. A PATHWAY NOT LESS THAN 4 FEET (1219 MM) WIDE IN A STRAIGHT LINE TO ROOF STANDPIPES OR VENTILATION HATCHES.

3. A PATHWAY NOT LESS THAN 4 FEET (1219 MM) WIDE AROUND ROOF ACCESS HATCHES, WITH NOT FEWER THAN ONE SUCH PATHWAY TO A PARAPET
OR ROOF EDGE.

IFC 1204.3.3 SMOKE VENTILATION.
THE SOLAR INSTALLATION SHALL BE DESIGNED TO MEET THE FOLLOWING REQUIREMENTS:

1. WHERE NONGRAVITY-OPERATED SMOKE AND HEAT VENTS OCCUR, A PATHWAY NOT LESS THAN 4 FEET (1219 MM) WIDE SHALL BE PROVIDED
BORDERING ALL SIDES.

2. SMOKE VENTILATION OPTIONS BETWEEN ARRAY SECTIONS SHALL BE ONE OF THE FOLLOWING:

2.1. A PATHWAY NOT LESS THAN 8 FEET (2438 MM) WIDE.

2.2. WHERE GRAVITY-OPERATED DROPOUT SMOKE AND HEAT VENTS OCCUR, A PATHWAY NOT LESS THAN 4 FEET (1219 MM) WIDE ON NOT
FEWER THAN ONE SIDE.

2.3. A PATHWAY NOT LESS THAN 4 FEET (1219 MM) WIDE BORDERING 4-FOOT BY 8-FOOT (1219 MM BY 2438 MM) VENTING CUTOUTS EVERY
20 FEET (6096 MM) ON ALTERNATING SIDES OF THE PATHWAY.

IFC 1204.5 BUILDINGS WITH RAPID SHUTDOWN.
BUILDINGS WITH RAPID SHUTDOWN SOLAR PHOTOVOLTAIC SYSTEMS SHALL HAVE PERMANENT
LABELS IN ACCORDANCE WITH SECTIONS IFC 1204.5.1 THROUGH IFC 1204.5.3.

FIRE SAFETY REQUIREMENTS

IFC 1204.4 GROUND-MOUNTED PHOTOVOLTAIC PANEL SYSTEMS.
GROUND-MOUNTED PHOTOVOLTAIC PANEL SYSTEMS SHALL COMPLY WITH SECTION IFC 1204.1 AND THIS SECTION. SETBACK REQUIREMENTS SHALL
NOT APPLY TO GROUND-MOUNTED, FREE-STANDING PHOTOVOLTAIC A CLEAR, BRUSH-FREE AREA OF 10 FEET SHALL BE REQUIRED FOR
GROUND-MOUNTED PHOTOVOLTAIC ARRAYS.

705.12 POINT OF INTERCONNECTION
(A) SUPPLY SIDE

AN ELECTRIC POWER PRODUCTION SOURCE SHALL BE PERMITTED TO BE CONNECTED TO THE SUPPLY SIDE OF THE SERVICE DISCONNECTING MEANS IF
THE SUM OF THE RATINGS OF ALL OCPDS CONNECTED TO POWER PRODUCTION SOURCES DOES NOT EXCEED THE RATING OF THE SERVICE AS SERVICE
CONDUCTORS ARE RATED FOR CERTAIN AMPACITY WHICH IS USUALLY SAME AS THE SERVICE RATING.

CAUTION: CHECK THAT YOU HAVE SPACE BETWEEN MAIN BREAKER AND UTILITY METER TO MAKE LINE SIDE TAP.

NOTE TO CONTRACTOR:
CONTRACTOR HAS THE FULL RESPONSIBILITY TO CHECK AND VERIFY ALL DIMENSIONS AND EXISTING CONDITIONS. ANY
DISCREPANCIES SHALL BE REPORTED TO THE ENGINEER BEFORE PROCEEDING WITH THE WORK. ANY WORK STARTED
BEFORE CONSULTATION AND ACCEPTANCE BY THE ENGINEER SHALL BE THE SOLE RESPONSIBILITY OF THE CONTRACTOR AND
SHALL BE SUBJECT TO CORRECTION BY THEM WITHOUT ADDITIONAL COMPENSATION.
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ARRAY NAME NO. OF
MODULES

PANEL
AREA (ft²)

PANEL AREA
(m²)

TILT AZIMUTH

PERGOLA-1 51 14,423 1340 5° 172°

PERGOLA-2 18 502 47 5° 262°

CARPORT-1 230 6,416 596 8° 177°

CARPORT-2 324 9,038 840 8° 181.3°

CARPORT-3 260 7,252 674 8° 181.5°

ROOF ARRAY-1 18 502 47 15° 82°

ROOF ARRAY-2 6 167 16 15° 262°

ROOF ARRAY-3 2 56 5 5° 262°

ROOF ARRAY-4 2 56 5 5° 262°

ROOF ARRAY-5 2 56 5 5° 262°

ROOF ARRAY-6 2 56 5 5° 262°

ROOF ARRAY-7 4 112 10 18° 172°

TOTAL 919 38,634 3,589

SYSTEM INFO (PV):

SYTEM SIZE : 500.86 KWSTC; 410 KWAC

PANEL USED : (919) ZNSHINE SOLAR ZXM7-SHLDD144-545/M (545W);

TYPE OF INVERTER : (7) CHINT POWER CPS SCA50KTL-US-480 [SI1-JUN20] (50KW);

: (1) CHINT POWER CPS SCA60KTL-US-480 [SI1-JUN20] (60KW);
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DC1.3

(1) - 3/4" PVC SCH 40

2 - 10 AWG, CU-PV WIRE (1000V)

1 - 10 AWG, CU-THWN-2

AC1.1

(1) - 1-1/2" PVC SCH 40

3 - 1/0 AWG, CU-THWN-2

1 - 6 AWG, CU-THWN-2 NEUTRAL

1 - 4 AWG, CU-THWN-2 EGC

DC1.4

(1) - 1" PVC SCH 40

4 - 10 AWG, CU-PV WIRE (1000V)

1 - 10 AWG, CU-THWN-2

DC0.X

(1) - 3/4" EMT

2 - 10 AWG, CU-PV WIRE (1000V)

1 - 10 AWG, CU-THWN-2

DC1.5

(1) - 1-1/4" PVC SCH 40

6 - 10 AWG, CU-PV WIRE (1000V)

1 - 10 AWG, CU-THWN-2
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(N) SOLAR PANELBOARD "SPNLBD-1"

SUM OF ALL BREAKER = 90+90+90+90+90+90+110+90+15+20=775A

POINT OF INTERCONNECTION
PER NEC 705.12(A) AND NEC 705.31

(N) CABLE LIMITER

800A, 480Y/277V, 3PH, 4W, 42KAIC, NEMA 3R
SEE NOTE #1, 3, 4

DC0.X

(1) - 3/4" EMT

2 - 10 AWG, CU-PV WIRE (1000V)

1 - 10 AWG, CU-THWN-2

DC1.2

(1) - 1" EMT

4 - 10 AWG, CU-PV WIRE (1000V)

1 - 10 AWG, CU-THWN-2

DC1.1

(1) - 1-1/4" EMT

6 - 10 AWG, CU-PV WIRE (1000V)

1 - 10 AWG, CU-THWN-2

AC1.2

(1) - 1-1/4" PVC SCH 40

3 - 2 AWG, CU-THWN-2

1 - 8 AWG, CU-THWN-2 NEUTRAL

1 - 6 AWG, CU-THWN-2 EGC

AC1.3

(1) - 1-1/4" PVC SCH 40

3 - 2 AWG, CU-THWN-2

1 - 8 AWG, CU-THWN-2 NEUTRAL

1 - 6 AWG, CU-THWN-2 EGC

AC1.4

(1) - 1-1/4" PVC SCH 40

3 - 2 AWG, CU-THWN-2

1 - 8 AWG, CU-THWN-2 NEUTRAL

1 - 6 AWG, CU-THWN-2 EGC

AC1.5

(1) - 1-1/2" PVC SCH 40

3 - 1/0 AWG, CU-THWN-2

1 - 6 AWG, CU-THWN-2 NEUTRAL

1 - 4 AWG, CU-THWN-2 EGC

AC1.6

(1) - 1-1/2" PVC SCH 40

3 - 1/0 AWG, CU-THWN-2

1 - 6 AWG, CU-THWN-2 NEUTRAL

1 - 4 AWG, CU-THWN-2 EGC

AC1.7

(1) - 1-1/2" PVC SCH 40

3 - 1 AWG, CU-THWN-2

1 - 6 AWG, CU-THWN-2 NEUTRAL

1 - 4 AWG, CU-THWN-2 EGC

AC1.8

(1) - 1-1/2" PVC SCH 40

3 - 1/0 AWG, CU-THWN-2

1 - 6 AWG, CU-THWN-2 NEUTRAL

1 - 4 AWG, CU-THWN-2 EGC

AC1.9

(3) - 3" PVC SCH 40

3 - 300 MCM, AL-THWN-2

1 - 3/0 AWG, AL-THWN-2 NEUTRAL

1 - 3/0 AWG, AL-THWN-2 EGC

AC1.10

(3) - 3" PVC SCH 40

3 - 400 MCM, AL-THWN-2

1 - 400 MCM, AL-THWN-2 NEUTRAL

1 - 4/0 AWG, AL-THWN-2 GEC

AC1.11

(1) - 1-1/4" EMT

3 - 6 AWG, AL-THWN-2

0 - NO NEUTRAL

1 - 8 AWG, AL-THWN-2 EGC

(N) SERVICE RATED UTILITY LOCKABLE FUSED
AC DISCONNECT "ACDS-1"
800A, 600V, 3P NEMA 3R
EATON DH367NRK OR EQUIVALENT
DISCONNECT: 800A
FUSE: 700A
TERMINAL LUGS:
(4) #1/0 AWG-750 MCM (AL/CU)

M

50A
3P

(N) BESS PANELBOARD "BESS-PNLBD-1"
150A, 480Y/277V, 3PH, 3W, __KAIC NEMA 3R

50A
3P

50A
3P

150A
3P

SUM OF BREAKERS= 50+50+50 = 150

SEE NOTE: #1, #3

AC1.14

(1) - 2" EMT

3 - 3/0 AWG, AL-THWN-2

0 - NO NEUTRAL

1 - 4 AWG, AL-THWN-2 EGC

AC1.15

(1) - 2" PVC SCH 40

3 - 3/0 AWG, AL-THWN-2

1 - 4 AWG, AL-THWN-2 NEUTRAL

1 - 4 AWG, AL-THWN-2 EGC
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(N) BESS PANELBOARD "BESS-PNLBD-1"
150A, 480Y/277V, 3PH, 3W, __ KAIC.
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DC CONDUITS DC VOLTAGE DROP DESIGN LINE CURRENT MINIMUM CORRECTED AMPACITY CONDUIT FILL CONDUCTOR CORRECTED AMPACITY

CONDUIT NAME
(2*ONE WAY LENGTH*RESISTANCE PER 1000FT*PHASE CURRENT
Imp/1000 FT/STRING VOLTAGE/# WIRES PER PHASE)= VOLTAGE DROP
IN CONDUIT

ISC*1.56 ISC*1.25
100*(TOTAL CONDUCTOR AREA)/((CONDUIT
AREA)*(PERCENT ALLOWED FILL)) = PERCENT
MAXIMUM FILL

CONDUCTOR AMPACITY AT 30C * CONDUCTOR PER PHASE * TEMP.
CORRECTION FACTOR * FILL ADJUSTMENT FACTOR  = CONDUCTOR CORRECTED
AMPACITY

DC0.X (2 * 150 * 1.24 * 13.144086/ 1000FT /695.96 / 1 ) = 0.7% (13.84 * 1.56) = 21.63 (13.84 * 1.25) = 17.3 100 * 0.13 / (0.53 * 0.4) = 60% (40 * 1 * 1 * 1) = 40

AC CONDUITS ( For
3-Phase system)

3 PHASE AC VOLTAGE DROP DESIGN LINE CURRENT MINIMUM CORRECTED AMPACITY CONDUIT FILL CONDUCTOR CORRECTED AMPACITY

CONDUIT NAME
1.732*ONE WAY LENGTH*RESISTANCE PER 1000FT*PHASE
CURRENT/1000 FT/OPERATING VOLTAGE/# WIRES PER PHASE) =
VOLTAGE DROP IN CONDUIT

OPERATING
CURRENT*1.25

OPERATING CURRENT*1.25
100*(TOTAL CONDUCTOR AREA)/((CONDUIT
AREA)*(PERCENT ALLOWED FILL)) = PERCENT
MAXIMUM FILL

CONDUCTOR AMPACITY AT 30C * CONDUCTOR PER PHASE * TEMP.
CORRECTION FACTOR * FILL ADJUSTMENT FACTOR  = CONDUCTOR CORRECTED
AMPACITY

AC1.1 (1.732*300 * 0.122 * 60 / 1000FT / 480 / 1)=0.79% (60.2 * 1.25) = 75.25 (60.2 * 1.25) = 75.25 100 * 0.69 / (1.99 * 0.4) = 87% (170*1*1*1) = 170

STRING VOC CALCULATION

PANEL VOC, 25C 50

NUMBER IN SERIES 18

STRING VOC STC 900

DESIGN LOW, (ASHRAE) C 0

TEMP COEFFICIENT, %/C -0.29%

PANEL VOC * NUMBER IN SERIES * (1 - (25 - DESIGN LOW TEMP)*
VOC TEMP COEFFICIENT) = MAX VOC AT DESIGN LOW

(50 * 18 * ( 1-(25-(0)* (-0.0029 ))  = 965.25

STRING VOC CALCULATION

PANEL VOC, 25C 50

NUMBER IN SERIES 17

STRING VOC STC 850

DESIGN LOW, (ASHRAE) C 0

TEMP COEFFICIENT, %/C -0.29%

PANEL VOC * NUMBER IN SERIES * (1 - (25 - DESIGN LOW TEMP)*
VOC TEMP COEFFICIENT) = MAX VOC AT DESIGN LOW

(50 * 17 * ( 1-(25-(0)* (-0.0029 ))  = 911.63

PV MODULE SPECIFICATIONS

MANUFACTURER / MODEL ZNSHINE SOLAR ZXM7-SHLDD144-545/M (545W)

Vmp 41.7 V

Imp 13.11 A

Voc 50 V

Isc 13.84 A

Voc TEMP. COEFF. -0.29%

PTC RATING 512.3

MODULE DIMENSION 89.96 in L X 44.65 in W X 1.38 in H

Voltage Drop Table

WIRES / EQUIPMENT INV-1 INV-2 INV-3 INV-4 INV-5 INV-6 INV-7 INV-8

INV-X to SPNLBD 0.79% 0.84% 0.84% 0.84% 0.79% 0.79% 0.84% 0.79%

SPNLBD-1 to ACDS-1 0.04%

ACDS-1 to MSB 0.63%

TOTAL AC VOLTAGE DROP 1.46% 1.51% 1.51% 1.51% 1.46% 1.46% 1.50% 1.46%

TOTAL DC VOLTAGE DROP 1.41%

TOTAL VOLTAGE DROP 2.87% 2.92% 2.92% 2.92% 2.87% 2.87% 2.91% 2.87%

AC LOADS SOURCE WIRE IN BETWEEN DESTINATION

SOURCE DESTINATION CIRCUIT ID AC TAG
No. of Lugs
per Phase

Min. Lug
Size

Max Lug
Size

Parallel
Conductors

Wire Size
Wire
Type OCPD

No. of Lugs
per Phase

Min. Lug
Size

Max Lug
Size

Connection Type
FRAME
Size

INV-1 SPNLBD-1 INV-1 to SPNLBD-1 AC1.1 1 6 AWG 3/0 AWG 1 1/0 AWG CU 80 1 14 AWG 1/0 AWG CIRCUIT_BREAKER 100

INV-2 SPNLBD-1 INV-2 to SPNLBD-1 AC1.2 1 6 AWG 3/0 AWG 1 2 AWG CU 80 1 14 AWG 1/0 AWG CIRCUIT_BREAKER 100

INV-3 SPNLBD-1 INV-3 to SPNLBD-1 AC1.3 1 6 AWG 3/0 AWG 1 2 AWG CU 80 1 14 AWG 1/0 AWG CIRCUIT_BREAKER 100

INV-4 SPNLBD-1 INV-4 to SPNLBD-1 AC1.4 1 6 AWG 3/0 AWG 1 2 AWG CU 80 1 14 AWG 1/0 AWG CIRCUIT_BREAKER 100

INV-5 SPNLBD-1 INV-5 to SPNLBD-1 AC1.5 1 6 AWG 3/0 AWG 1 1/0 AWG CU 80 1 14 AWG 1/0 AWG CIRCUIT_BREAKER 100

INV-6 SPNLBD-1 INV-6 to SPNLBD-1 AC1.6 1 6 AWG 3/0 AWG 1 1/0 AWG CU 80 1 14 AWG 1/0 AWG CIRCUIT_BREAKER 100

INV-7 SPNLBD-1 INV-7 to SPNLBD-1 AC1.7 1 6 AWG 3/0 AWG 1 1 AWG CU 80 1 14 AWG 1/0 AWG CIRCUIT_BREAKER 100

INV-8 SPNLBD-1 INV-8 to SPNLBD-1 AC1.8 1 6 AWG 3/0 AWG 1 1/0 AWG CU 100 1 14 AWG 1/0 AWG CIRCUIT_BREAKER 100

SPNLBD-1 ACDS-1 SPNLBD-1 to ACDS-1 AC1.9 3 8 AWG 350 MCM 3 300 MCM AL 700 4 1/0 AWG 750 MCM ACDS 800

ACDS-1 MSB ACDS-1 to MSB AC1.10 3 1/0 AWG 750 MCM 3 400 MCM AL N/A 3 1/0 AWG 750 MCM LUGS_ONLY N/A

BESS-1 BESS-PNLBD-1 BESS-1 to BESS-PNLBD-1 AC1.11 1 6 AWG 250 MCM 1 6 AWG AL 50 1 6 AWG 300 MCM CIRCUIT_BREAKER 200

BESS-2 BESS-PNLBD-1 BESS-2 to BESS-PNLBD-1 AC1.12 1 6 AWG 250 MCM 1 6 AWG AL 50 1 8 AWG 350 MCM CIRCUIT_BREAKER 200

BESS-3 BESS-PNLBD-1 BESS-3 to BESS-PNLBD-1 AC1.13 1 6 AWG 250 MCM 1 6 AWG AL 50 1 9 AWG 351 MCM CIRCUIT_BREAKER 200

BESS-PNLBD-1 ACDS-2 BESS-PNLBD-1 to ACDS-2 AC1.14 1 3 AWG 300 MCM 1 3/0 AWG AL 150 1 6 AWG 300 MCM ACDS 200

ACDS-2 POI ACDS-2 to POI AC1.15 1 6 AWG 250 MCM 1 3/0 AWG AL 150 1 11 AWG 353 MCM CIRCUIT_BREAKER 200

TABLE B1: DC OUTPUT CIRCUIT CONDUCTOR AND CONDUIT IDENTIFICATION

INITIAL
CONDUCTOR
LOCATION

FINAL
CONDUCTOR
LOCATION

# STRINGS IN
COMBINER BOX
IN PARALLEL

RACEWAY
NAME

CIRCUIT ID
RACEWAY  SIZE OR
DIRECT BURIAL

# OF
PARALLEL
CIRCUITS

# OF CONDUCTORS
IN RACEWAY OR
BURIAL BUNDLE

% OF MAX
CONDUIT
FILL

310.15(B)(2)(a)
Temp Correction
Factor

310.15(B)(3)(a)
Fill Adjustment
Factor

690.8 (A)(1) and
(B)(1) Adjustment
Factors

Isc
DESIGN
LINE
CURRENT

TERMINAL
TEMP
LIMIT

TEMP LIMIT
AMPACITY
30C AMB

OCPD
MINIMUM
CORRECTED
AMPACITY

CONDUCTOR
CORRECTED
AMPACITY

ONE WAY
LENGTH
(FT)

VOLTAG
E DROP
%

CURRENT CARRYING CONDUCTOR
TYPE AND SIZE (AWG)

EQUIPMENT GROUNDING
CONDUCTOR SIZE (AWG)

NOTES - FREE AIR WHERE PV
WIRE IS PROTECTED FROM
PHYSICAL DAMAGE.

ST-X JB-X 1 DC0.X DC0.X-1 3/4" EMT 1 3 60% 1.00 1.00 1.56 14 22 Cu-90C 40 N/A 17 40 150 0.70% 2 - 10 AWG, CU-PV WIRE (1000V) 1 - 10 AWG, CU-THWN-2 FREE-AIR OR 3/4" EMT MIN

JB-X INV-X 1

DC1.1

DC1.1-1

1-1/4" EMT 1 7 57% 1.00 0.80 1.56

14 22

Cu-90C

40 25 17 32

150

0.70% 2 - 10 AWG, CU-PV WIRE (1000V)

1 - 10 AWG, CU-THWN-2JB-X INV-X 1 DC1.1-2 14 22 40 25 17 32 0.70% 2 - 10 AWG, CU-PV WIRE (1000V)

JB-X INV-X 1 DC1.1-3 14 22 40 25 17 32 0.70% 2 - 10 AWG, CU-PV WIRE (1000V)

JB-X INV-X 1
DC1.2

DC1.2-1
1" EMT 1 5 68% 1.00 0.80 1.56

14 22
Cu-90C

40 25 17 32
150

0.70% 2 - 10 AWG, CU-PV WIRE (1000V)
1 - 10 AWG, CU-THWN-2

JB-X INV-X 1 DC1.2-2 14 22 40 25 17 32 0.70% 2 - 10 AWG, CU-PV WIRE (1000V)

JB-Y INV-1 1 DC1.3 DC1.3-1 3/4" PVC SCH 40 1 3 63% 1.00 1.00 1.56 14 22 Cu-90C 40 25 17 40 150 0.70% 2 - 10 AWG, CU-PV WIRE (1000V) 1 - 10 AWG, CU-THWN-2

JB-Y INV-1 1
DC1.4

DC1.4-1
1" PVC SCH 40 1 5 70% 1.00 0.80 1.56

14 22
Cu-90C

40 25 17 32
150

0.70% 2 - 10 AWG, CU-PV WIRE (1000V)
1 - 10 AWG, CU-THWN-2

JB-Y INV-1 1 DC1.4-2 14 22 40 25 17 32 0.70% 2 - 10 AWG, CU-PV WIRE (1000V)

JB-Y INV-1 1

DC1.5

DC1.5-1

1-1/4" PVC SCH 40 1 7 58% 1.00 0.80 1.56

14 22

Cu-90C

40 25 17 32

150

0.70% 2 - 10 AWG, CU-PV WIRE (1000V)

1 - 10 AWG, CU-THWN-2JB-Y INV-1 1 DC1.5-2 14 22 40 25 17 32 0.70% 2 - 10 AWG, CU-PV WIRE (1000V)

JB-Y INV-1 1 DC1.5-3 14 22 40 25 17 32 0.70% 2 - 10 AWG, CU-PV WIRE (1000V)

Voltage Drop Table

WIRES / EQUIPMENT BESS-1 BESS-2 BESS-3

BESS-X to BESS-PNLBD-1 0.22% 0.22% 0.22%

BESS-PNLBD-1 to ACDS-2 0.05%

ACDS-2 to POI 0.05%

TOTAL AC VOLTAGE DROP 0.32% 0.32% 0.32%

TOTAL DC VOLTAGE DROP 0.00%

TOTAL VOLTAGE DROP 0.32% 0.32% 0.32%

TABLE C1: AC OUTPUT CIRCUIT CONDUCTOR AND CONDUIT IDENTIFICATION

INITIAL
CONDUCTOR
LOCATION

FINAL
CONDUCTOR
LOCATION

RACEWAY
NAME

CIRCUIT
ID

RACEWAY  SIZE OR
DIRECT BURIAL

# OF
PARALLEL
CIRCUITS

# OF CONDUCTORS
IN RACEWAY OR
BURIAL BUNDLE

% OF MAX
CONDUIT
FILL

310.15(B)(2)(a)
Temp Correction
Factor

310.15(B)(3)(a)
Fill Adjustment
Factor

690.8 (A)(3)
Adjustment
Factor

OPERATING
LINE
CURRENT

DESIGN
LINE
CURRENT

TERMINAL
TEMP
LIMIT

TEMP LIMIT
AMPACITY
30C AMB

OCPD
MINIMUM
CORRECTED
AMPACITY

CONDUCTOR
CORRECTED
AMPACITY

ONE WAY
LENGTH
(FT)

VOLTAGE
DROP %

CURRENT CARRYING
CONDUCTOR TYPE AND
SIZE

NEUTRAL WIRE TYPE AND
SIZE

 GROUNDING
CONDUCTOR SIZE (AWG) NOTES

INV-1 SPNLBD-1 AC1.1 AC1.1-1 1-1/2" PVC SCH 40 1 5 87% 1.00 1.00 1.25 60 75 Cu-75C 150 80 75 170 300 0.79% 3 - 1/0 AWG, CU-THWN-2 1 - 6 AWG, CU-THWN-2 1 - 4 AWG, CU-THWN-2 EGC

INV-2 SPNLBD-1 AC1.2 AC1.2-1 1-1/4" PVC SCH 40 1 5 75% 1.00 1.00 1.25 60 75 Cu-90C 130 80 75 130 200 0.84% 3 - 2 AWG, CU-THWN-2 1 - 8 AWG, CU-THWN-2 1 - 6 AWG, CU-THWN-2 EGC

INV-3 SPNLBD-1 AC1.3 AC1.3-1 1-1/4" PVC SCH 40 1 5 75% 1.00 1.00 1.25 60 75 Cu-75C 115 80 75 130 200 0.84% 3 - 2 AWG, CU-THWN-2 1 - 8 AWG, CU-THWN-2 1 - 6 AWG, CU-THWN-2 EGC

INV-4 SPNLBD-1 AC1.4 AC1.4-1 1-1/4" PVC SCH 40 1 5 75% 1.00 1.00 1.25 60 75 Cu-75C 115 80 75 130 200 0.84% 3 - 2 AWG, CU-THWN-2 1 - 8 AWG, CU-THWN-2 1 - 6 AWG, CU-THWN-2 EGC

INV-5 SPNLBD-1 AC1.5 AC1.5-1 1-1/2" PVC SCH 40 1 5 87% 1.00 1.00 1.25 60 75 Cu-75C 150 80 75 170 300 0.79% 3 - 1/0 AWG, CU-THWN-2 1 - 6 AWG, CU-THWN-2 1 - 4 AWG, CU-THWN-2 EGC

INV-6 SPNLBD-1 AC1.6 AC1.6-1 1-1/2" PVC SCH 40 1 5 87% 1.00 1.00 1.25 60 75 Cu-75C 150 80 75 170 300 0.79% 3 - 1/0 AWG, CU-THWN-2 1 - 6 AWG, CU-THWN-2 1 - 4 AWG, CU-THWN-2 EGC

INV-7 SPNLBD-1 AC1.7 AC1.7-1 1-1/2" PVC SCH 40 1 5 76% 1.00 1.00 1.25 60 75 Cu-75C 130 80 75 145 250 0.84% 3 - 1 AWG, CU-THWN-2 1 - 6 AWG, CU-THWN-2 1 - 4 AWG, CU-THWN-2 EGC

INV-8 SPNLBD-1 AC1.8 AC1.8-1 1-1/2" PVC SCH 40 1 5 87% 1.00 1.00 1.25 72 90 Cu-75C 150 100 90 170 250 0.79% 3 - 1/0 AWG, CU-THWN-2 1 - 6 AWG, CU-THWN-2 1 - 4 AWG, CU-THWN-2 EGC

SPNLBD-1 ACDS-1 AC1.9 AC1.9-1 3" PVC SCH 40 3 5 66% 1.00 1.00 1.25 494 617 Al-75C 690 700 617 780 10 0.04% 3 - 300 MCM, AL-THWN-2 1 - 3/0 AWG, AL-THWN-2 1 - 3/0 AWG, AL-THWN-2 EGC

ACDS-1 MSB AC1.10 AC1.10-1 3" PVC SCH 40 3 5 92% 1.00 1.00 1.25 494 617 Al-75C 810 N/A 617 915 200 0.63% 3 - 400 MCM, AL-THWN-2 1 - 400 MCM, AL-THWN-2 1 - 4/0 AWG, AL-THWN-2 GEC

BESS-1 BESS-PNLBD-1 AC1.11 AC1.11-1 1-1/4" EMT 1 4 32% 1.00 1.00 1.25 38 48 Al-75C 50 50 48 55 20 0.22% 3 - 6 AWG, AL-THWN-2 0 - NO NEUTRAL 1 - 8 AWG, AL-THWN-2 EGC

BESS-2 BESS-PNLBD-1 AC1.12 AC1.12-1 1" EMT 1 4 55% 1.00 1.00 1.25 38 48 Al-75C 50 50 48 55 20 0.22% 3 - 6 AWG, AL-THWN-2 0 - NO NEUTRAL 1 - 8 AWG, AL-THWN-2 EGC

BESS-3 BESS-PNLBD-1 AC1.13 AC1.13-1 1" EMT 1 4 55% 1.00 1.00 1.25 38 48 Al-75C 50 50 48 55 20 0.22% 3 - 6 AWG, AL-THWN-2 0 - NO NEUTRAL 1 - 8 AWG, AL-THWN-2 EGC

BESS-PNLBD-1 ACDS-2 AC1.14 AC1.14-1 2" EMT 1 4 66% 1.00 1.00 1.25 114 143 Al-75C 155 150 143 175 10 0.05% 3 - 3/0 AWG, AL-THWN-2 0 - NO NEUTRAL 1 - 4 AWG, AL-THWN-2 EGC

ACDS-2 POI AC1.15 AC1.15-1 2" PVC SCH 40 1 5 74% 1.00 1.00 1.25 114 143 Al-75C 155 150 143 175 10 0.05% 3 - 3/0 AWG, AL-THWN-2 1 - 4 AWG, AL-THWN-2 1 - 4 AWG, AL-THWN-2 EGC

INVERTER SPECIFICATIONS

MANUFACTURER / MODEL CHINT POWER CPS SCA50KTL-US-480 SI1-JUN20

NOMINAL AC POWER 50KW

NOMINAL OUTPUT VOLTAGE 480 V

NOMINAL OUTPUT CURRENT 60.2 A

INVERTER SPECIFICATIONS

MANUFACTURER / MODEL CHINT POWER CPS SCA60KTL-US-480 [SI1-JUN20]

NOMINAL AC POWER 60KW

NOMINAL OUTPUT VOLTAGE 480 V

NOMINAL OUTPUT CURRENT 72.2A
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JUNCTION BOX ON
BACK OF MODULE

PV WIRE

MIN. RADIUS FOR PV WIRE
600V OR LESS

8X WIRE Ø (56MM OR 2-1/8")

CONNECTOR PV WIRE

MIN. RADIUS 8X
CABLE DIAMETER

NOTES :

1. OBSERVE MIN. BENDING RADIUS REQUIREMENTS WHEN BUILDING AND
SECURING SOURCE CIRCUIT CONDUCTORS TO MODULES AND RACKING.

2. SEE MODULE SPEC SHEET OR CABLE SPECIFICATION FOR CABLE
DIAMETER.

A SCALE:
PV WIRE BENDING REQUIREMENTS (GREATER THAN 600V)

NTS

NOTES :
1. NO PLASTIC-ONLY CABLE TIES. TIES SHALL BE BY HELLERMANNTYTON.
ACTUAL LENGTH TO BE DETERMINED BY SUBCONTRACTOR BASED ON
MOUNTING LOCATION.
2. SUBCONTRACTOR TO PROVIDE MEANS TO PREVENT CHAFING OF
WIRES WHERE THEY MAY COME IN CONTACT WITH SHARP EDGES OF
RACK. SUBMIT PROPOSED METHOD OF PROTECTION FOR APPROVAL.

CABLE TIE (TYP.)

PROVIDE LOOP IN WIRING AS SHOWN TO
PREVENT STRAIN ON THE SEAL WHERE WIRE
ENTERS JUNCTION BOX ON THE BACK OF EACH
MODULE. SEE " PV WIRE BENDING
REQUIREMENT" DETAIL. SECURE WITH CABLE
TIES AS REQUIRED. SUBMIT METHOD FOR
APPROVAL.

ALL RACKS IN A ROW SHALL BE BONDED AT
SEPARATIONS . PROVIDE LAY-IN GROUND LUG
BOLTED THRU Z-PURLIN AT ENDS OF EACH RACK
WITH #6 GREEN CU WIRE BETWEEN RACKS.

SOURCE CIRCUIT HOMERUN WIRES BUNDLED
TOGETHER IN GAP BETWEEN RACKS.

#6 GREEN CU GROUND BETWEEN RACKS.
WIRE SHALL INCORPORATE A SMALL AMOUNT OF
SLACK AS SHOWN.

CONNECTOR (TYP.)

SEE NOTE 2

LAST RACK IN ARRAY

EACH SECTION OF WIRE MANAGEMENT SYSTEM
SHALL BE BONDED TO THE RACK AT BOTH ENDS
OF EACH ARRAY. THRU BOLT LAST SECTION TO
PURLIN USING A BOLT, STAR WASHER AND NUT

WITH INTEGRATED STAR WASHER TO BOND WIRE
MANAGEMENT SYSTEM TO RACK.

AT THE END OF EACH STRING OF MODULES, ROUTE SOURCE
CONDUCTORS TO SIDE OF Z-PURLIN WITH CABLE TIES.

SEE NOTE 2

SOLAR MODULE

SOLAR CELL OUTLINE
AS VIEWED FROM

UNDERSIDE OF MODULE

TO DAS

MODULE CELL TEMPERATURE
SENSOR TO BE AFFIXED DIRECTLY TO
THE CENTER OF A CELL IN THE
CENTER BACK OF THE MODULE.
FOLLOW MANUFACTURER PROVIDED
INSTALLATION INSTRUCTIONS FOR
SURFACE PENETRATION AND
SENSOR ATTACHMENT.

C SCALE:
MODULE CELL TEMPERATURE SENSOR/ IF REQUIRED

NTS

MODULE
PV WIRE

BUNDLED HOMERUN
CONDUCTORS
W/ ZIPTIES

MODULE
PV WIRE

NOTE: LOCATE CONNECTORS OUT OF
DIRECT UV/RAIN EXPOSURE

D SCALE:
TYPICAL MODULE TO MODULE WIRE ROUTING 

NTS

JUNCTION BOX ON
BACK OF MODULE

PV WIRE

PV MODULE FRAME

E SCALE:
WIRE CLIP-MODULE LEAD ATTACHMENT DETAIL 

NTS

WIRE CLIP
P/N #111732

12 Ø

SHORTER SIDE OF
PV MODULE FRAME

H SCALE:
TYPICAL EDGE CLIP DETAIL-1

NTS

NOTES:

1. WIRE CLIP HOLDS 4 WIRES, 2 ON EACH SIDEG SCALE:
TYPICAL EDGE CLIP DETAIL-2

NTS

EDGE CLIP
P/N #111732

BUNDLED HOMERUN
CONDUCTORS

W/ ZIPTIES

B SCALE:
SOURCE CIRCUIT WIRE MANAGEMENT

NTS

POSITIVE PV WIRE
CONNECTOR

NEGATIVE PV WIRE
CONNECTOR

F SCALE:
MODULE CONNECTOR DETAILS 

NTS

MALE
CONNECTOR

FEMALE
CONNECTOR

CONNECTORS MUST BE:

1. LOCKING TYPE, RATED TO 1000VDC

2. COMPATIBLE WITH MANUFACTURER'S SUPPLIED 
CONNECTORS.

3. CRIMPED ONTO THE SOURCE CIRCUIT WIRE USING
PROCEDURE AND TOOLS RECOMMENDED BY MANUFACTURER.

4. SECURED SUCH THAT THEY ARE NOT SUBJECTED TO RAIN
OR DIRECT SUNLIGHT, SUCH AS WITHIN MODULE GAPS.
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A SCALE:
CONDUIT GROUNDING 

NTS

CONTINUOUS GROUND,
STRIP INSULATION AT LUG

ENCLOSURE WALL

GROUND BUSHING
WITH LAY-IN LUG

LOCK NUT

COMPRESSION
FITTING

CONDUIT

REPRESENTATIVE
CONDUCTORS

B SCALE:
ENCLOSURE GROUNDING 

NTS C SCALE:
CANOPY COLUMN GROUNDING DETAIL

NTS

(N) HORIZONTAL
BORE HOLE

(E) UNDISTURBED SOIL

(E) GRADE

(1) 1-1/4"  PVC SCH 40
CONDUIT  (TYP.)

(N) SHIELDED COMMUNICATIONS
CABLE IN DEDICATED CONDUIT

(N) HORIZONTAL
BORE HOLE

(E) UNDISTURBED SOIL

(E) GRADE

(1) 1-1/4"  PVC SCH 40
(2) 1-1/2"  PVC SCH 40

 CONDUIT  (TYP.)

(N) SHIELDED COMMUNICATIONS
CABLE IN DEDICATED CONDUIT

(N) HORIZONTAL
BORE HOLE

(E) UNDISTURBED SOIL

(E) GRADE

(2) 1-1/4"  PVC SCH 40
CONDUIT  (TYP.)

(N) SHIELDED COMMUNICATIONS
CABLE IN DEDICATED CONDUIT

(N) HORIZONTAL
BORE HOLE

(E) UNDISTURBED SOIL

(E) GRADE

(2) 1-1/2"  PVC SCH 40
CONDUIT  (TYP.)

(N) SHIELDED COMMUNICATIONS
CABLE IN DEDICATED CONDUIT

(N) HORIZONTAL
BORE HOLE

(E) UNDISTURBED SOIL

(E) GRADE

(1) 1-1/2"  PVC SCH 40
CONDUIT  (TYP.)

(N) SHIELDED COMMUNICATIONS
CABLE IN DEDICATED CONDUIT

(1) 2"  PVC SCH 40
CONDUIT  (TYP.)

(N) HORIZONTAL
BORE HOLE

(E) UNDISTURBED SOIL

(E) GRADE

(1) 1-1/4"  PVC SCH 40
(1) 1-1/2"  PVC SCH 40

 CONDUIT  (TYP.)

(N) SHIELDED COMMUNICATIONS
CABLE IN DEDICATED CONDUIT
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(N) HORIZONTAL
BORE HOLE

(E) UNDISTURBED SOIL

(E) GRADE

(3) 1-1/4"  PVC SCH 40
 CONDUIT  (TYP.)

(N) SHIELDED COMMUNICATIONS
CABLE IN DEDICATED CONDUIT
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1.  FLOOR OR WALL ASSEMBLY - REINFORCED LIGHTWEIGHT OR NORMAL WEIGHT (100-150 PCF) CONCRETE HAVING A MIN THICKNESS
AS SPECIFIED IN THE TABLE BELOW (ITEM 3). WALL MAY ALSO BE CONSTRUCTED OF ANY UL CLASSIFIED CONCRETE BLOCKS*. MAX
DIAM OF OPENING IS 8 IN.
SEE CONCRETE BLOCK (CAZT) CATEGORY IN THE FIRE RESISTANCE DIRECTOR FOR NAMES OF MANUFACTURERS.

2.  METALLIC SLEEVE - (OPTIONAL)-NOM 8 IN. DIAM (OR SMALLER) SCHEDULE 40 (OR HEAVIER) STEEL SLEEVE CAST OR GROUTED INTO
WALL OR FLOOR ASSEMBLY, FLUSH WITH FLOOR OR WALL SURFACES.

3.  THROUGH PENETRANTS - ONE METALLIC PIPE, CONDUIT OR TUBING TO BE INSTALLED EITHER CONCENTRICALLY OR ECCENTRICALLY
WITHIN THE FIRESTOP SYSTEM. PIPE, CONDUIT OR TUBING TO BE RIGIDLY SUPPORTED ON BOTH SIDES OF FLOOR OR WALL
ASSEMBLY. THE ANNULAR SPACE SHALL BE AS SPECIFIED IN THE TABLE BELOW. THE FOLLOWING TYPES AND SIZES OF METALLIC
PIPES, CONDUITS OR TUBING MAY BE USED:

A. STEEL PIPE - NOM 6 IN. DIAM (OR SMALLER) SCHEDULE 10 (OR HEAVIER) STEEL PIPE.
B. CONDUIT - NOM 4 IN. DIAM (OR SMALLER) STEEL ELECTRICAL METALLIC TUBING.
C. CONDUIT - NOM 6 IN. DIAM (OR SMALLER) RIGID GALV STEEL CONDUIT. THE F AND T RATING OF THE SYSTEM IS DEPENDENT

UPON THE DIAM OF THE PIPE OR CONDUIT AND ANNULAR SPACE BETWEEN THE PIPE OR CONDUIT AND THE PERIPHERY OF THE
OPENING AS SHOWN IN THE TABLE BELOW:

SYSTEM NO. C-AJ-1020

(FORMERLY SYSTEM NO. 165)
F RATING - 2 AND 3 HR (SEE ITEM 3)

T RATING - 0, ¾ AND 1 HR (SEE ITEM 3)
L RATING AT AMBIENT - LESS THAN 1 CFM/SQ FT

L RATING AT 400 F - LESS THAN 1 CFM/SQ FT

Floor or
Wall

Min Floor or
Wall Thkns, In.

Max Diam
of Steel
Pipe or
Conduit

Min
Annular

Space, In.

Max
Annular

Space, In.
Min Fill Mtl
Thkns, In.

Max Fill
Mtls

Thkns, In.
F Rating

Hr.
T Rating

Hr.

F 3-3/4 1-1/2 3/8 2-1/8 1 2-3/4 2 0
F 3-3/4 6 3/8 3/4 1 2-3/4 2 0

F 3-3/4 6 3/8 1 2 1-3/4 2 0

F 4-1/2 1-1/2 3/8 2-1/8 1 3-1/2 3 3/4

F 4-1/2 6 3/8 3/4 1 3-1/2 3 0

F 4-1/2 6 3/8 1 2 2-1/2 3 0

W 5-1/2 1-1/2 3/8 2-1/8 1 3-1/2 3 3/4

W 5-1/2 6 3/8 3/4 1 3-1/2 3 0

W 6-1/2 1-1/2 3/8 2-1/8 2 2-1/2 3 1

W 6-1/2 6 3/8 1 2 2-1/2 3 0

4. FORMING MATERIAL* - MIN 4.0 PCF MINERAL WOOL BATT INSULATION FIRMLY PACKED INTO OPENING AS A PERMANENT FORM
AT THE MIN THICKNESS SPECIFIED IN THE ABOVE TABLE
(ITEM 3). FORMING MATERIAL TO BE RECESSED FROM TOP SURFACE OF FLOOR OR FROM BOTH SURFACES OF WALL AS REQUIRED

TO ACCOMMODATE THE REQUIRED THICKNESS OF FILL MATERIAL.
USG INTERIORS INC. - TYPE SAF

5. FILL, VOID OR CAVITY MATERIAL* - CAULK - MIN THICKNESS OF FILL MATERIAL AS SPECIFIED IN THE ABOVE TABLE (ITEM 3) APPLIED
WITHIN THE ANNULUS, FLUSH WITH TOP SURFACE OF FLOOR OR WITH BOTH SURFACES OF WALL.

USG INTERIORS INC. - TYPE SS

*BEARING THE UL CLASSIFICATION MARKING

A

A
A-A

1. WALL ASSEMBLY - THE 1, 2, 3 OR 4 HR FIRE-RATED GYPSUM WALLBOARD/STUD WALL ASSEMBLY SHALL BE CONSTRUCTED OF THE
MATERIALS AND IN THE MANNER DESCRIBED IN THE INDIVIDUAL U300 OR U400 SERIES WALL OR PARTITION DESIGNS IN THE UL
FIRE RESISTANCE DIRECTORY AND SHALL INCLUDE THE FOLLOWING CONSTRUCTION FEATURES:

A. STUDS - WALL FRAMING MAY CONSIST OF EITHER WOOD STUDS (MAX 2 H FIRE RATED ASSEMBLIES) OR STEEL CHANNEL
STUDS. WOOD STUDS TO CONSIST OF NOM 2 BY 4 IN. LUMBER SPACED 16 IN. OC WITH NOM 2 BY 4 IN. LUMBER END PLATES
AND CROSS BRACES. STEEL STUDS TO BE MIN 3-5/8 IN. WIDE BY 1-3/8 IN. DEEP CHANNELS SPACED MAX 24 IN. OC.

B. WALLBOARD, GYPSUM* - NOM ½ OR 5/8 IN. THICK, 4 FT. WIDE WITH SQUARE OR TAPERED EDGES. THE GYPSUM
WALLBOARD TYPE, THICKNESS, NUMBER OF LAYERS, FASTENER TYPE AND SHEET ORIENTATION SHALL BE AS SPECIFIED IN THE
INDIVIDUAL U300 OR U400 SERIES DESIGN IN THE UL FIRE RESISTANCE DIRECTORY. MAX DIAM OF OPENING IS 13-1/2 IN.

2. PIPE OR CONDUIT - NOM 12 IN. DIAM (OR SMALLER) SCHEDULE 10 (OR HEAVIER) STEEL PIPE, NOM 12 IN. DIAM (OR SMALLER)
SERVICE WEIGHT (OR HEAVIER) CAST IRON SOIL PIPE, NOM 12 IN. DIAM (OR SMALLER) CLASS 50 (OR HEAVIER) DUCTILE IRON
PRESSURE PIPE, NOM 6 IN. DIAM (OR SMALLER) STEEL CONDUIT, NOM 4 IN. DIAM (OR SMALLER) STEEL ELECTRICAL METALLIC
TUBING, NOM 6 IN. DIAM (OR SMALLER) TYPE L OR (OR HEAVIER) COPPER TUBING OR NOM 1 IN. DIAM (OR SMALLER) FLEXIBLE
STEEL CONDUIT. WHEN COPPER PIPE IS USED, MAX F RATING OF FIRESTOP SYSTEM (ITEM 3) IS 2 H. STEEL PIPES OR CONDUITS
LARGER THAN NOM 4 IN. DIAM MAY ONLY BE USED IN WALLS CONSTRUCTED USING STEEL CHANNEL STUDS. A MAX OF ONE PIPE
OR CONDUIT IS PERMITTED IN THE FIRESTOP SYSTEM. PIPE OR CONDUIT TO BE INSTALLED NEAR CENTER OF STUD CAVITY WIDTH
AND TO BE RIGIDLY SUPPORTED ON BOTH SIDES OF WALL ASSEMBLY.

3. FILL, VOID OR CAVITY MATERIAL* - CAULK - CAULK FILL MATERIAL INSTALLED TO COMPLETELY FILL ANNULAR SPACE BETWEEN PIPE
OR CONDUIT AND GYPSUM WALLBOARD AND WITH A MIN ¼ IN. DIAM BEAD OF CAULK APPLIED TO PERIMETER OF PIPE OR
CONDUIT AT ITS EGRESS FROM THE WALL. CAULK INSTALLED SYMMETRICALLY ON BOTH SIDES OF WALL ASSEMBLY. THE HOURLY F
RATING OF THE FIRESTOP SYSTEM IS DEPENDENT UPON THE HOURLY FIRE RATING OF THE WALL ASSEMBLY IN WHICH IT IS
INSTALLED, A SHOWN IN THE FOLLOWING TABLE. THE HOURLY T RATING OF THE FIRESTOP SYSTEM IS DEPENDENT UPON THE TYPE
OR SIZE OF THE PIPE OR CONDUIT AND THE HOURLY FIRE RATING OF THE WALL ASSEMBLY IN WHICH IT IS INSTALLED, AS
TABULATED BELOW:

SYSTEM NO. W-L-1001

(FORMERLY SYSTEM NO. 147)
F RATINGS - 1, 2, 3 AND 4 HR (SEE ITEMS 2 AND 3)

T RATING - 0, 1, 2, 3, AND 4 HR (SEE ITEM 3)
L RATING AT AMBIENT - LESS THAN 1 CFM/SQ FT

L RATING AT 400 F - LESS THAN 1 CFM/SQ FT

Max Pipe or Conduit Diam,
In. Annular Space, In. F Rating, In. T Rating, In.

1 0 to 3/16 1 or 2 0+, 1 or 2

1 1/4 to 1/2 3 or 4 3 or 4

4 0 to 1-1/2 1 or 2 0

6 1/4 to 1/2 3 or 4 0

12 3/16 to 3/8 1 or 2 0

+WHEN COPPER PIPE IS USED, T RATING IS 0 H.
MINNESOTA MINING & MFG. CO. - CP 25WB+

*BEARING THE UL CLASSIFICATION MARKING

A

A

SECTION A-A

4. FOR WALL PENETRATION THRU EXTERIOR NON-FIRE RATED WALLS, SEE JOINT SEALER SPECIFICATIONS.

SS HOSE CLAMP

PIPE SEAL

BALLAST

ROOF MEMBRANE

RIGID INSULATION

WITHOUT FLASHING

STAINLESS STEEL
HOSE CLAMP

PIPE SEAL

SS HOSE CLAMP

PIPE SEAL

BALLAST

ROOF MEMBRANE

RIGID INSULATION

PORTALS-PLUS
ALUMA-FLASH

STAINLESS STEEL
HOSE CLAMP

PIPE SEAL

W/ FLASHING

SEALANT

MEMBRANE FLASHING

BASE FLASHING

HOT AIR WELD

STAINLESS STEEL
HOSE CLAMP

MANUFACTURER'S
FASTENER SYSTEM

ROOF MEMBRANE

INSULATION

EXISTING
SUBSTRATE

CONICAL FLASHING

MEMBRANE
FLASHING

BASE
FLASHING

INSULATION

EXISTING
SUBSTRATE

ROOF MEMBRANE

HOT AIR WELD

STAINLESS STEEL
HOSE CLAMP

CYLINDRICAL FLASHING
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COMBINER BOX OR PASS-THROUGH UNITS

PER NEC 690.53

MAXIMUM VOLTAGE:
MAXIMUM CIRCUIT CURRENT:

MAX RATED OUTPUT CURRENT OF
THE CHARGE CONTROLLER OR
DC-TO-DC CONVERTER(IF INSTALLED)

13.84 A

965.3 V

13.11 A

POWER TO THIS SERVICE IS ALSO SUPPLIED
FROM THE FOLLOWING SOURCES WITH

DISCONNECTS LOCATED
2900 SAND HILL RD.

MENLO PARK, CA 94025

CAUTION

BUILDING / STRUCTURE

EMT / CONDUIT RACEWAYS, JUNCTION BOXES
*(REFLECTIVE MATERIAL REQUIRED)

PER NEC 690.31(G)(3) & (4)

PER NEC 690.31(G)(1) - WHERE CIRCUITS ARE EMBEDDED IN BUILT-UP, LAMINATE,
OR MEMBRANE ROOFING MATERIALS IN ROOF AREAS NOT COVERED BY PV
MODULES AND ASSOCIATED EQUIPMENT.

PER NEC 690.56(B) & 705.10

PER NEC 690.56(C)(1)(A)

PER NEC 690.56(C)(3)

TURN RAPID SHUTDOWN
SWITCH TO THE "OFF"

POSITION TO SHUTDOWN
PV SYSTEM AND REDUCE
SHOCK HAZARD IN ARRAY

SOLAR ELECTRIC
PV PANELS

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

WARNING

PER NEC 705.12(B)(2)(3)(c)

WARNING
THIS EQUIPMENT FED BY MULTIPLE SOURCES.

TOTAL RATING OF ALL OVERCURRENT DEVICES
EXCLUDING MAIN SUPPLY OVERCURRENT DEVICE

SHALL NOT EXCEED AMPACITY OF BUSBAR.

SOLAR PANELBOARD/SWITCHBOARD

SIGNAGE NOTES:
1. SIGNAGE SHALL BE WEATHER RESISTANT.  UL 969 SHALL BE

USED AS A STANDARD FOR WEATHER RATING.
2. ALL SIGNAGE SHALL HAVE ALL CAPITAL LETTERS WITH MINIMUM

3/8" LETTER HEIGHT FOR HEADERS  & 1/4" FOR REST OF THE
TEXT. TEXT WITH RED BACKGROUND TO BE OF 3/8" HEIGHT

3. DO NOT USE SCREWS FOR SIGNAGE ATTACHMENT, USE ONLY
PERMANENT ADHESIVE.

PHOTOVOLTAIC AC DISCONNECT
RATED AC OUTPUT CURRENT:
NOMINAL OPERATING AC VOLTAGE:

PER NEC 690.54

480 V
493.6 A

WARNING
ELECTRICAL SHOCK HAZARD

TERMINALS ON THE LINE AND
LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

PER NEC 690.13(B)

PHOTOVOLTAIC SYSTEM AC DISCONNECT

PER NEC 690.13(B)

MAIN PHOTOVOLTAIC
SYSTEM AC DISCONNECT

PHOTOVOLTAIC & ENERGY STORAGE SYSTEM
 AC DISCONNECT

PER NEC 690.13(B)

MAIN PHOTOVOLTAIC AND
ENERGY STORAGE SYSTEM

AC DISCONNECT

PER NEC 705.12(B)(3)

WARNING
TRIPLE POWER SOURCE

SECOND SOURCE IS PHOTOVOLTAIC
SYSTEM AND THIRD SOURCE IS

ENERGY STORAGE SYSTEM

ENERGY STORAGE SYSTEM DISCONNECT

ENERGY STORAGE
SYSTEM DISCONNECT

NOMINAL ESS AC VOLTAGE:

MAXIMUM ESS DC VOLTAGE:

AVAILABLE FAULT CURRENT
DERIVED FROM THE ESS:

DATE CALCULATION PERFORMED:

 480 V

 A

23-JUN-22

PER NEC 706.7(D)

WARNING
ARC-FLASH AND SHOCK HAZARD

APPROPRIATE PPE REQUIRED

PER NEC 706.7(D) EXCEPTION

OR

LABELING REQUIREMENTS FOR ARTICLE 110.16, 690 & 705.12

NEC 110.21 B) Field-Applied Hazard Markings.

Where caution, warning, or danger signs or labels are required by this Code, the
labels shall meet the following requirements:

1) The marking shall warn of the hazards using effective words, colors, symbols,
or any combination thereof.

Informational Note: ANSI Z535.4-2011, Product Safety Signs and Labels,
provides guidelines for suitable font sizes, words, colors, symbols, and location
requirements for labels.

2) The label shall be permanently affixed to the equipment or wiring method and
shall not be handwritten.

Exception to (2): Portions of labels or markings that are variable, or that could
be subject to changes, shall be permitted to be handwritten and shall be
legible.

3) The label shall be of sufficient durability to withstand the environment
involved.

Informational Note: ANSI Z535.4-2011, Product Safety Signs and Labels,
provides guidelines for the design and durability of safety signs and labels for
application to electrical equipment.

NEC 110.16 Arc Flash:

(A) General -

Electrical equipment, such as switchboards, switchgear, panelboards,
industrial control panels, meter socket enclosures, and motor control centers,
that is in other than dwelling units, and is likely to require examination,
adjustment, servicing, or maintenance while energized, shall be field or
factory marked to warn qualified persons of potential electric arc flash
hazards. The marking shall meet the requirements in 110.21(B) and shall be
located so as to be clearly visible to qualified persons before examination,
adjustment, servicing, or maintenance of the equipment.

(B) Service Equipment

In other than dwelling units, in addition to the requirements in (A), a
permanent label shall be field or factory applied to service equipment rated
1200 amps or more. The label shall meet the requirements of 110.21(B) and
contain the following information.

1. Nominal system voltage

2. Available fault current at the service overcurrent protective devices.

3. The clearing time of service overcurrent protective devices based on the
available fault current at the service equipment.

4. The date the label was applied.

Exception: Service equipment labeling shall not be required if an arc flash label
is applied in accordance with acceptable industry practice.

NEC 690.13(B)

Each PV system disconnecting means shall plainly indicate whether in the
open (off) or closed (on) position and be permanently marked “PV SYSTEM
DISCONNECT” or equivalent. Additional markings shall be permitted based
upon the specific system configuration. For PV system disconnecting means
where the line and load terminals may be energized in the open position, the
device shall be marked with the following words or equivalent.

NEC 690.31(G)(1)

Where circuits are embedded in build up, laminate or membrane

roofing materials not covered by PV modules and associated equipment, the
location of the circuits shall be clearly marked.

NEC 690.31(G)(3) & (4)

PV dc system circuit labels shall appear on every section of the wiring system
that is separated by enclosures, walls, partitions, ceilings, or floors. Spacing
between labels or markings, or between a label and a marking, shall not be
more than 3 m (10 ft). Labels required in this section shall be suitable for the
environment where they are installed.

NEC 690.53

A permanent label for the dc PV power source indicating items (1) through (3)
shall be provided by the installer at dc PV system disconnecting means and at
each dc equipment disconnecting means required by 690.15. Where a
disconnecting means has more than one dc PV power source, the values in
690.53 (1) through (3) shall be specified for each source.

NEC 690.54

All interactive system(s) points of interconnection with other sources shall be
marked as an accessible location at the disconnecting means as a power
source and with the rated ac output current and the nominal operating ac
voltage.

NEC 690.56(B)

Plaques or directories shall be installed in accordance with 705.10.

NEC 690.56(C)(1)(a)

For PV systems that shut down the array and conductors leaving the array
shall be labeled accordingly.

NEC 690.56(C)(3)

A rapid shutdown switch shall have a label located on or no more than 1 meter
(3 ft) from the switch that includes the following wording.

NEC 705.10

A permanent plaque or directory, denoting the location of all electric power
source disconnecting means on or in the premises, shall be installed at each
service equipment location and at the location(s) of the system disconnect(s)
for all electric power production sources capable of being interconnected. Also
see 690.4(d) One sign required for each PV system.

NEC 705.12(B)(2)(3)(b)

Where two sources, one a primary power source and the other another power
source, are located at opposite ends of a busbar that contains loads, the sum
of 125 percent of the power source(s) output circuit current and the rating of
the overcurrent device protecting the busbar shall not exceed

120 percent of the ampacity of the busbar. A permanent warning label shall be
applied to the distribution equipment adjacent to the back-fed breaker from
the power source that displays the following or equivalent wording.

NEC 705.12(B)(2)(3)(c)

The sum of the ampere ratings of all overcurrent devices on panelboards, both
load and supply devices, excluding the rating of the overcurrent device
protecting the busbar, shall not exceed the ampacity of the busbar. The rating
of the overcurrent device protecting the busbar shall not exceed the rating of
the busbar. Permanent warning labels shall be applied to distribution
equipment displaying the following or equivalent wording.

NEC 705.12(B)(3)

Equipment containing overcurrent devices in circuits supplying power to a
busbar or conductor supplied from multiple sources shall be marked to
indicate the presence of all sources. Circuits if backfed shall be suitable for
such operations.

NEC 706.7(D)
THE DISCONNECTING MEANS SHALL BE LEGIBLY MARKED IN THE FIELD. THE
MARKING SHALL MEET THE REQUIREMENTS OF 110.21(B) AND SHALL INCLUDE
THE FOLLOWING:

(1)  NOMINAL ESS VOLTAGE

(2) MAXIMUM AVAILABLE SHORT-CIRCUIT CURRENT DERIVED FROM THE
ESS

(3) THE ASSOCIATED CLEARING TIME OR ARC DURATION BASED ON THE
AVAILABLE SHIRT-CIRCUIT FROM ESS AND ASSOCIATED OVERCURRENT
PROTECTIVE DEVICES IF APPLICABLE

(4)  DATE THE CALCULATION WAS PERFORMED

EXCEPTION: THE LABELING IN 706.7(D)(1) THROUGH (D)(4) SHALL NOT BE
REQUIRED IF AN ARC FLASH LABEL IS APPLIED IN ACCORDANCE WITH
ACCEPTABLE INDUSTRY PRACTICE.

INFORMATIONAL NOTE NO. 1: INDUSTRY PRACTICES FOR EQUIPMENT
LABELING ARE DESCRIBED IN NFPA 70E-2015, STANDARD FOR ELECTRICAL
SAFETY IN THE WORKPLACE. THIS STANDARD PROVIDES SPECIFIC CRITERIA
FOR DEVELOPING ARC-FLASH LABELS FOR EQUIPMENT THAT PROVIDES
NOMINALSYSTEM VOLTAGE, INCIDENT ENERGY LEVELS, ARC-FLASH
BOUNDARIES, MINIMUM REQUIRED LEVELS OF PERSONAL PROTECTIVE
EQUIPMENT, AND SO FORTH.
INFORMATIONAL NOTE NO. 2: BATTERY EQUIPMENT SUPPLIERS CAN
PROVIDE INFORMATION ABOUT SHORT-CIRCUIT CURRENT ON ANY PARTICU-
LAR BATTERY MODEL.

NEC 706.8(C)
UPON  LOSS OF PRIMARY SOURCE, AN ESS WITH A UTILITY
INTERACTIVE INVERTER SHALL COMPLY WITH THE REQUIREMENTS OF 705.40.

NEC 706.11

ESS SHALL BE INDICATED BY 706.11(A) AND (B). THE MARKINGS OR LABELS
SHALL BE IN ACCORDANCE WITH 110.21(B).

(A)  A PERMANENT PLAQUE OR DIRECTORY DENOTING ALL ELECTRIC
POWER SOURCES ON OR IN THE PREMISES SHALL BE INSTALLED AT EACH
SERVICE EQUIPMENT LOCATION AND AT LOCATIONS OF ALL ELECTRIC POWER
PRODUCTION SOURCES CAPABLE OF BEING INTERCONNECTED.

EXCEPTION: INSTALLATION WITH LARGE NUMBERS OF POWER PRODUCTION
SOURCES SHALL BE PERMITTED TO BE DESIGNATED BY GROUPS.

PER NEC 705.12(B)(3)

WARNING
TRIPLE POWER SOURCE

SECOND SOURCE IS PHOTOVOLTAIC
SYSTEM AND THIRD SOURCE IS

ENERGY STORAGE SYSTEM

PER CFC 608.2.6.2

ENERGY STORAGE SYSTEM
MODEL # : ENERGPORT L3077
INVERTER OUTPUT : 38A
OUTPUT VOLTAGE  : 480V
BATTERY NAMEPLATE RATING : 30KW/77.4 KWH

PER NEC 706.11(A)

WARNING
ALL ELECTRIC POWER SOURCES ON OR IN THE

PREMISES SHALL BE INSTALLED AT EACH SERVICE
EQUIPMENT LOCATION AND AT LOCATIONS OF ALL

ELECTRIC POWER PRODUCTION SOURCES
CAPABLE OF BEING INTERCONNECTED.

ENERGY STORAGE SYSTEMS

386.4 V
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CODE:

2019 EDITION OF THE CALIFORNIA BUILDING CODE (CBC)

DESIGN LOADS:

1.   ROOF:
LIVE LOAD(UNREDUCIBLE)                                     12 PSF
DEAD LOAD                                                                8 PSF

2.   WIND LOAD:
RISK CATEGORY                                                        I
BASIC WIND SPEED, V :                                            86 MPH
EXPOSURE CATEGORY:                                           C
IMPORTANCE FACTOR, Iw:                                       1.0
MEAN ROOF HEIGHT:                                                16.75 FT
G:                                                                                   0.85
Kd:                                                                                 0.85
Kzt:                                                                                1.0
Kz:                                                                                 0.869
ENCLOSURE CLASSIFICATION:                               OPEN BUILDING

3.   SEISMIC LOADS:
RISK CATEGORY                                                        I
IMPORTANCE FACTOR, Ie :                                      1.0
SEISMIC SITE CLASS:                                                D - DEFAULT
Ss:                                                                                 2.341
S1:                                                                                 0.907
SDS:                                                                              1.873
SD1:                                                                              1.028
SEISMIC DESIGN CATEGORY:                                  E
BASIC SEISMIC FORCE RESISTING SYSTEM: 
STEEL ORDINARY CANTILEVER COLUMN SYSTEMS
R:                                                                                   1.25
Ω:                                                                                   1.25
Cd:                                                                                 1.25
Cs:                                                                                 1.049
BASE SHEAR, V:                                                         1.049W

GENERAL:

1. THE CONTRACT STRUCTURAL DRAWINGS AND SPECIFICATIONS 
REPRESENT THE FINISHED STRUCTURE. THEY DO NOT INDICATE THE 
METHOD OF CONSTRUCTION. THE CONTRACTOR IS RESPONSIBLE FOR 
CONSTRUCTION MEANS, METHODS, TECHNIQUES, SEQUENCES AND 
PROCEDURES.

2. THE CONTRACTOR IS RESPONSIBLE FOR SAFETY PRECAUTIONS AND 
PROGRAMS IN CONNECTION WITH THE WORK THAT CONFORMS TO 
THE REGULATIONS OF THE OCCUPATIONAL SAFETY AND HEALTH 
ADMINISTRATION (OSHA) SAFETY AND HEALTH STANDARDS FOR THE 
CONSTRUCTION INDUSTRY.

3. WHERE REFERENCE IS MADE TO VARIOUS TEST STANDARDS FOR 
MATERIALS, SUCH STANDARDS SHALL BE THE LATEST EDITION AND/OR 
ADDENDUM.

4. OPTIONS ARE FOR CONTRACTOR'S CONVENIENCE. HE SHALL BE 
RESPONSIBLE FOR ALL CHANGES NECESSARY IF HE CHOOSES AN 
OPTION AND HE SHALL COORDINATE ALL DETAILS.

5. NOTES AND DETAILS ON DRAWINGS SHALL TAKE PRECEDENCE OVER 
GENERAL STRUCTURAL NOTES AND TYPICAL DETAILS. WHERE NO 
SPECIFIC DETAILS ARE SHOWN, CONSTRUCTION SHALL CONFORM TO 
SIMILAR WORK ON THE PROJECT.

6. TYPICAL DETAILS ARE NOT CUT ON DRAWINGS, BUT APPLY UNLESS 
NOTED OTHERWISE.

7. CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFICATION OF ALL 
DIMENSIONS WITH ACTUAL SITE CONDITIONS AND GENERAL 
CONTRACTOR PRIOR TO START OF CONSTRUCTION. ALL DIMENSIONS 
SHOWN ON STRUCTURAL DRAWINGS ARE TO ASSIST CONTRACTOR IN 
VERIFICATION. DO NOT SCALE DIMENSIONS FROM DRAWINGS.

8. ITEMS SHOWN BY OTHER DISCIPLINES WITH REFERENCE TO 
STRUCTURAL DRAWINGS BUT NOT SHOWN ON THESE STRUCTURAL 
DRAWINGS SHALL BE CONSIDERED DESIGN BUILD ITEMS. 
CONTRACTOR SHALL SUBMIT DESIGN BY OTHERS FOR REVIEW 

FOUNDATIONS: 

1. GEOTECHNICAL  CONSULTANT: N/A
2. DESIGN SOIL BEARING VALUES WERE ASSUMED IN ACCORDANCE 

WITH SOIL CLASS 5 AS DEFINED IN CBC TABLE 1806.2 "PRESUMPTIVE 
LOAD-BEARING VALUES". DESIGN BEARING VALUE OF 1,500 PSF AND 
LATERAL BEARING VALUE OF 100 PSF/FT WAS USED IN DESIGN. IF 
ACTUAL SOIL CONDITIONS DIFFER NOTIFY THE STRUCTURAL 
ENGINEER PRIOR TO PROCEEDING WITH WORK. 

3. SPREAD FOOTINGS SHALL BEAR ON COMPACTED NATIVE SOILS. 
BOTTOM OF FOOTINGS SHALL BEAR AT A DEPTH NOT LESS THAN 2.0 
FT BELOW LOWEST ADJACENT GRADE WITHIN 5 FEET OF STRUCTURE 
OR FOUNDATION. FOUNDATION EXCAVATIONS SHALL BE INSPECTED 
BY GEOTECHNICAL ENGINEER PRIOR TO PLACEMENT OF CONCRETE.

4. DRILLED POLE FOUNDATIONS SHALL BEAR ON MACHINE CLEANED, 
INSPECTED SOIL STRATA. POLE FOUNDATIONS WERE DESIGNED IN 
ACCORDANCE WITH THE PRESCRIPTIVE METHOD OF CBC SECTION 
1807.3.2. FOR TOP OF POLE FOUNDATION ELEVATIONS, SEE 
FOUNDATION PLANS AND SECTIONS.  IF WATER IS ENCOUNTERED 
DURING DRILLING, STOP AND CONSULT STRUCTURAL ENGINEER OR 
GEOTECHNICAL ENGINEER FOR RESOLUTION.

SHOP DRAWINGS:

1. SHOP DRAWINGS SHALL BE SUBMITTED FOR ALL STRUCTURAL ITEMS 
AND ITEMS REQUIRED BY ARCHITECTURAL SPECIFICATIONS. UNITED 
STRUCTURAL DESIGN, LLC. ASSUMES NO RESPONSIBILITY FOR THE 
FAILURE OF THE CONTRACTOR TO SUBMIT SHOP DRAWINGS FOR 
REVIEW.

2. ITEMS NOT IN ACCORDANCE WITH CONTRACT DOCUMENTS SHALL BE 
FLAGGED UPON CONTRACTORS REVIEW

3. THE CONSTRUCTION DOCUMENTS MAY NOT BE REPRODUCED FOR USE 
AS SHOP DRAWINGS.

4. ELECTRONIC FILES OF CONSTRUCTION DOCUMENTS WILL NOT BE 
MADE AVAILABLE FOR USE AS SHOP DRAWINGS.

5. FIELD VERIFY ALL DIMENSIONS AND FINISHED GRADE PRIOR TO 
CONSTRUCTION AND PRIOR TO BEGINNING SHOP DRAWINGS.

6. THE ENGINEER OF RECORD HAS THE RIGHT TO APPROVE OR 
DISAPPROVE ANY CHANGES TO CONTRACT DOCUMENTS AT ANYTIME 
BEFORE OR AFTER SHOP DRAWING REVIEW.

7. ITEMS OMITTED OR SHOWN INCORRECTLY AND ARE NOT FLAGGED BY 
THE STRUCTURAL ENGINEER OR ARCHITECT SHALL NOT BE 
CONSIDERED CHANGES TO THE CONTRACT DOCUMENTS. 

8. SHOP DRAWINGS DO NOT REPLACE THE CONTRACT DOCUMENTS. 
REVIEWING IS INTENDED ONLY AS AN AID TO THE CONTRACTOR IN 
OBTAINING CORRECT SHOP DRAWINGS.  IT IS THE CONTRACTOR’S 
RESPONSIBILITY TO ENSURE ALL ITEMS ARE CONSTRUCTED 
ACCORDING TO THE CONTRACT DOCUMENTS.

CONCRETE:

1. CONCRETE WORK SHALL CONFORM TO ALL REQUIREMENTS OF ACI 
301, "STANDARD SPECIFICATIONS FOR STRUCTURAL CONCRETE" AND 
ACI 318, "BUILDING CODE REQUIREMENTS FOR STRUCTURAL 
CONCRETE".

2. ADDITION OF WATER TO THE BATCH FOR MATERIAL WITH INSUFFICIENT 
SLUMP WILL NOT BE PERMITTED, UNLESS THE SUPPLIER HAS 
SPECIFICALLY WITHHELD WATER FROM THE BATCH AT THE PLANT. IN 
SUCH CASE THE MIX DESIGN AND TRUCK TICKET MUST CLEARLY 
STATE THE MAXIMUM AMOUNT OF WATER THAT CAN BE ADDED TO THE 
BATCH ON SITE. IN NO CASE SHALL THE DESIGN WATER TO 
CEMENTITIOUS MATERIAL RATIO BE EXCEEDED. 

3. MECHANICALLY VIBRATE ALL CONCRETE WHEN PLACED, EXCEPT THAT 
SLABS ON GRADE NEED BE VIBRATED ONLY AROUND SLAB EDGES, 
REINFORCING, AND COLUMNS. MECHANICALLY VIBRATE ONLY THE TOP 
5 FEET OF DRILLED PIER CONCRETE. REVIBRATE TOP OF DRILLED PIER 
15 MINUTES AFTER PLACING CONCRETE.

4. TEST DATA FOR CONCRETE SUBMITTALS SHALL BE SUBMITTED FOR 
REVIEW PRIOR TO PLACEMENT OF CONCRETE. REFERENCE ACI 318 
CHAPTER 5, TABLE R5.3 FOR SPECIFIC REQUIREMENTS.

5. DRILLED PIER CONCRETE SHALL BE CHANNELED TO FREE FALL DOWN 
THE SHAFT WITHOUT STRIKING THE REINFORCING OR THE SIDES OF 
THE SHAFT. MAXIMUM HEIGHT OF FREE-FALL IS 15'-0".

6. CONCRETE  PROPERTIES:

CONCRETE USE        MINIMUM 28 DAY
COMPRESSIVE 

STRENGTH    

UNLESS NOTED OTHERWISE
ALL CONCRETE SHALL BE                                                                  3,000 PSI

PHOTOVOLTAIC PANELS:

1. THE PANEL MANUFACTURER IS RESPONSIBLE FOR THE DESIGN OF THE 
PANELS AND THE DESIGN OF THE PANEL CONNECTIONS TO THE 
STRUCTURE INCLUDING ALL COMPONENTS REQUIRED TO MAKE THE 
CONNECTIONS. PHOTOVOLTAIC PANELS, COMPONENTS AND 
CONNECTIONS SHALL BE DESIGNED TO SUPPORT PANEL WEIGHT PLUS 
SNOW, WIND, OR SEISMIC LOADING, WHICHEVER COMBINATION 
PRODUCES THE MOST SEVERE CONDITION IN ACCORDANCE WITH THE 
INTERNATIONAL BUILDING CODE. 

2. OWNER TO PROVIDE PANEL CAPABLE OF SUPPORTING IN MANOR IN 
WHICH IS INTENDED BY THESE DRAWINGS (I.E. SUPPORTED BY SHORT 
END, DUAL SUPPORTS, ETC). SUBMIT PANEL SPEC SHEETS FOR 
REVIEW PRIOR TO PURCHASING ANY PANELS. 

3. CONTRACTOR TO VERIFY PV PANELS WITH OWNER PRIOR TO 
FABRICATION. 

4. THIS IS A DEFERRED SUBMITTAL ITEM.

STRUCTURAL STEEL:

1. LATEST AISC AND AWS CODES APPLY. THE WORD APPROVED 
INSPECTION 4.4 OF THE AISC CODE OF STANDARD PRACTICE FOR 
STEEL BUILDINGS AND BRIDGES IS REDEFINED AS REVIEWED.

2. STEEL SHALL BE FINISHED AT LOCATIONS EXPOSED TO WEATHER 
WITH A CORROSION RESISTANT COATING APPLICABLE TO WEATHER 
AND EXPOSURE CONDITIONS OF PROJECT LOCATION.

3. WHEN STRUCTURAL STEEL IS FURNISHED TO A SPECIFIED MINIMUM 
YIELD POINT GREATER THAN 36 KSI, THE ASTM OR OTHER 
SPECIFICATION DESIGNATION SHALL BE INCLUDED NEAR THE 
ERECTION MARK ON EACH SHIPPING ASSEMBLY OR IMPORTANT 
CONSTRUCTION COMPONENT OVER ANY SHOP COAT OF PAINT PRIOR 
TO SHIPMENT FROM THE FABRICATORS PLANT.

4. IF IT IS NECESSARY TO SPLICE ANY MEMBER, SPLICE LOCATIONS ARE 
SUBJECT TO REVIEW BY STRUCTURAL ENGINEER. SPLICES SHALL BE 
FULL PENETRATION WELDED AND TESTED PER THIS SECTION. 
INDICATE ALL SPLICE LOCATIONS, AND WELDING PROCEDURES ON 
SHOP DRAWINGS FOR REVIEW PRIOR TO FABRICATION.

5. ALL BEAMS SHALL BE ERECTED WITH THE NATURAL CAMBER 
UPWARDS.

6. ALL BOLTS SHALL BE INSTALLED WITH STEEL WASHERS.
7. ALL WELDING BY WELDERS HOLDING VALID CERTIFICATES AND 

HAVING CURRENT EXPERIENCE IN TYPE OF WELD SHOWN ON THE 
DRAWINGS OR NOTES, CERTIFICATES SHALL BE THOSE ISSUED BY AN 
INDEPENDENT TESTING AGENCY.

8. ALL WELDING DONE BY E70 SERIES LOW HYDROGEN RODS. USE E90 
SERIES FOR ASTM A706 REINFORCING BARS. 

9. ALL WELDING PER AMERICAN WELDING SOCIETY STANDARDS. ALL 
WELDS ON DRAWINGS ARE SHOWN AS SHOP WELDS. CONTRACTOR 
MAY SHOP WELD OR FIELD WELD AT THEIR DISCRETION. SHOP WELDS 
OR FIELD WELDS SHALL BE SHOWN ON SHOP DRAWINGS.

10. SLAG SHALL BE REMOVED FROM ALL COMPLETED WELDS, AND THE 
WELD AND ADJACENT BASE METAL SHALL BE CLEANED BY BRUSHING 
OR OTHER SUITABLE MEANS. WELDED JOINTS SHALL NOT BE PAINTED 
UNTIL AFTER WELDING HAS BEEN COMPLETED AND THE WELD 
ACCEPTED. 

11. ALL STRUCTURAL STEEL SHALL BE FABRICATED BY A FABRICATOR 
WITH ANY ONE OF THE FOLLOWING MINIMUM QUALIFICATIONS. 
QUALIFICATIONS SHALL BE IN EFFECT AT TIME OF BID.

12. AISC CERTIFIED FABRICATOR (STD).
13. STEEL PROPERTIES

• WIDE FLANGE COLUMNS, BEAMS AND TEES: ASTM A992 (Fy = 50 
KSI)

• STEEL PLATES: ASTM A572 (Fy = 50 KSI)
• CHANNELS AND ANGLES: ASTM A36 (Fy = 36 KSI)
• HSS RECTANGULAR STEEL: ASTM A500 Gr. B (Fy = 46 KSI)
• BOLTS: ASTM A325 OR ASTM A F1852 TWIST-OFF TYPE 
• ANCHOR RODS: ASTM F1554 Gr. 55 (Fy = 55 KSI)

14. STEEL BOLTS SHALL BE PRETENSIONED UNLESS OTHERWISE NOTED 
AS A SNUG-TIGHT CONNECTION ON THE DRAWINGS OR DETAILS. ONE 
OF THE FOLLOWING METHODS SHALL BE USED TO ASSURE ADEQUATE 
PRETENSIONING IS ACHIEVED:
• TURN-OF-NUT METHOD
• DIRECT TENSION INDICATOR WASHERS
• CALIBRATED WRENCH
• TWIST-OFF TYPE BOLT

STEEL REINFORCING:

1. ALL BARS PER CRSI SPECIFICATIONS AND HANDBOOK. LATEST ACI 
CODE AND DETAILING MANUAL APPLY. SECURELY TIE ALL BARS IN 
LOCATION BEFORE PLACING CONCRETE.  REINFORCING BAR SPACING 
GIVEN ARE MAXIMUM ON CENTERS.

2. ALL REINFORCING TO BE WELDED SHALL BE WELDED IN ACCORDANCE 
WITH AWS D1.4. NO TACK WELDING OF REINFORCING BARS IS 
ALLOWED WITHOUT PRIOR REVIEW OF PROCEDURE BY STRUCTURAL 
ENGINEER.

3. REINFORCING LAP SPLICES IN CONCRETE SHALL BE PER TYPICAL 
DETAIL UNLESS NOTED OTHERWISE. ALL SPLICE LOCATIONS ARE 
SUBJECT TO APPROVAL. PROVIDE BENT CORNER BARS TO MATCH AND 
LAP WITH HORIZONTAL BARS AT CORNERS AND INTERSECTIONS OF 
FOOTINGS AND WALLS.

4. TYPICAL REINFORCING BAR STRENGTHS
5. REINFORCING (WELDABLE): ASTM A706, DEFORMED, Fy = 60 KSI
6. TYPICAL CLEAR CONCRETE COVERAGE

• CONCRETE CAST AGAINST AND PERMANENTLY EXPOSED TO 
EARTH: 3"

• FORMED CONCRETE EXPOSED TO EARTH OR WEATHER: 
#6 AND LARGER: 2"
#5 AND SMALLER: 1 1/2"

ALL OTHERS PER LATEST EDITION OF ACI 318.

1704.2.5 SPECIAL INSPECTION OF FABRICATORS:

SPECIAL INSPECTION OF FABRICATION OF STRUCTURAL STEEL BEING 
PERFORMED ON THE PREMISES OF A FABRICATOR'S SHOP IS REQUIRED.

EXCEPTION: SPECIAL INSPECTIONS OF FABRICATORS WITH ONE OF THE 
FOLLOWING QUALIFICATIONS IS NOT REQUIRED:
• INTERNATIONAL ACCREDITATION SERVICE, INC. (IAS)APPROVED 

FABRICATOR.
• AISC CERTIFIED FABRICATOR (STD).

THE SPECIAL INSPECTOR SHALL VERIFY THAT THE FABRICATOR 
MAINTAINS DETAILED FABRICATION AND QUALITY CONTROL PROCEDURES 
THAT PROVIDE A BASIS FOR INSPECTION CONTROL OF THE 
WORKMANSHIP AND THE FABRICATOR’S ABILITY TO CONFORM TO 
APPROVED CONSTRUCTION DOCUMENTS AND REFERENCED STANDARDS. 
THE SPECIAL INSPECTOR SHALL REVIEW THE PROCEDURES FOR 
COMPLETENESS AND ADEQUACY RELATIVE TO THE CODE REQUIREMENTS 
FOR THE FABRICATOR’S SCOPE OF WORK.

SPECIAL STRUCTURAL INSPECTIONS:

PER CBC SECTION 1704 AND 1705 SPECIAL INSPECTIONS ARE IN ADDITION 
TO THE REQUIRED INSPECTION CONDUCTED BY THE BUILDING 
JURISDICTION PER CBC SECTION 110.
THE TYPES OF WORK LISTED BELOW SHALL BE INSPECTED BY A SPECIAL 
INSPECTOR.

1. ALL SPECIAL INSPECTORS SHALL BE UNDER THE SUPERVISION OF A 
REGISTERED CIVIL OR STRUCTURAL ENGINEER.

2. THE QUALIFICATIONS OF ALL SPECIAL INSPECTORS SHALL BE 
REVIEWED AND APPROVED BY THE STRUCTURAL ENGINEER OF 
RECORD.

3. THE MINIMUM QUALIFICATIONS FOR THE SPECIAL INSPECTORS ARE AS 
FOLLOWS:

• CONCRETE INSPECTION - I.C.C. CERTIFICATION IN REINFORCED 
CONCRETE OR E.I.T. CERTIFICATION.

• STRUCTURAL WELDING INSPECTION
• VISUAL TESTING - I.C.C. CERTIFICATION IN STRUCTURAL STEEL AND 

WELDING OR A.W.S. CERTIFIED WELD INSPECTOR (C.W.I.).
• NON-DESTRUCTIVE TESTING - A.W.S. C.W.I.

• HIGH STRENGTH BOLTING INSPECTION - I.C.C. CERTIFICATION IN 
STRUCTURAL STEEL AND WELDING.

• SPECIAL CASES - EXPERIENCE ACCEPTABLE TO THE STRUCTURAL 
ENGINEER OF RECORD.

4. DUTIES AND RESPONSIBILITIES OF THE SPECIAL INSPECTOR:

• THE SPECIAL INSPECTOR SHALL OBSERVE THE WORK REQUIRING 
SPECIAL INSPECTION FOR CONFORMANCE WITH THE APPROVED 
DESIGN DRAWINGS AND SPECIFICATIONS.

• THE SPECIAL INSPECTOR SHALL FURNISH INSPECTION REPORTS TO BE 
KEPT AT THE SITE FOR USE BY THE BUILDING OFFICIAL, THE 
CONTRACTOR, THE STRUCTURAL ENGINEER OF RECORD, AND THE 
ARCHITECT OF RECORD. IF SPECIAL INSPECTION IS PROVIDED BY 
ANYONE OTHER THAN THE STRUCTURAL ENGINEER OF RECORD, 
INSPECTION REPORTS SHALL BE SUBMITTED TO THE OFFICE OF THE 
STRUCTURAL ENGINEER ON A WEEKLY BASIS. ALL DISCREPANCIES 
SHALL BE BROUGHT TO THE IMMEDIATE ATTENTION OF THE 
CONTRACTOR FOR CORRECTION, THEN IF UNCORRECTED, TO THE 
DESIGN AUTHORITY AND THE BUILDING OFFICIAL.

• UPON COMPLETION OF THE ASSIGNED WORK, THE SPECIAL 
INSPECTOR SHALL COMPLETE AND SIGN A FINAL REPORT CERTIFYING 
THAT TO THE BEST OF HIS KNOWLEDGE, THE WORK IS IN 
CONFORMANCE WITH THE APPROVED PLANS AND SPECIFICATIONS, 
AND THE APPLICABLE WORKMANSHIP PROVISIONS OF THE CODE.

5. DUTIES AND RESPONSIBILITIES OF THE CONTRACTOR:

• NOTIFY THE RESPONSIBLE INSPECTOR THAT WORK IS READY FOR 
INSPECTION AT LEAST ONE WORKING DAY (24 HOURS MINIMUM) 
BEFORE SUCH INSPECTION IS REQUIRED.

• ALL WORK REQUIRING SPECIAL STRUCTURAL INSPECTION SHALL 
REMAIN ACCESSIBLE AND EXPOSED UNTIL IT IS OBSERVED BY THE 
SPECIAL STRUCTURAL INSPECTOR.

6. SPECIAL INSPECTION 

• INSPECTION OF FABRICATORS
• INSPECTION OF CONCRETE CONSTRUCTION
• INSPECTION OF STRUCTURAL STEEL
• INSPECTION OF SOILS

SEE TABLES ON GSN FOR ADDITIONAL INFORMATION.

TABLE 1705.6: REQUIRED VERIFICATION AND INSPECTION OF SOILS

1705.6 SPECIAL INSPECTION OF SOILS

SPECIAL INSPECTION FOR EXISTING SITE  SOIL CONDITIONS, FILL 
PLACEMENT AND LOAD-BEARING REQUIREMENTS SHALL BE AS REQUIRED 
BY TABLE 1705.6.

VERIFICATION AND INSPECTION TASK

C
O

N
T

IN
U

O
U

S

P
E

R
IO

D
IC

1.  VERIFY MATERIALS BELOW SHALLOW FOUNDATIONS ARE 
ADEQUATE TO ACHIEVE THE DESIGN BEARING CAPACITY.

X

2.  VERIFY EXCAVATIONS ARE EXTENDED TO PROPER DEPTH 
AND HAVE REACHED PROPER MATERIAL.

X

3.  PERFORM CLASSIFICATION AND TESTING OF COMPACTED 
FILL MATERIALS.

X

4.  VERIFY USE OF PROPER MATERIALS, DENSITIES AND LIFT 
THICKNESSES DURING PLACEMENT AND COMPACTION OF 
COMPACTED FILL.

X

5.  PRIOR TO PLACEMENT OF COMPACTED FILL, OBSERVE 
SUBGRADE AND VERIFY THAT SITE HAS BEEN PREPARED 
PROPERLY. 

X

TABLE 1705.3: REQUIRED VERIFICATION AND INSPECTION OF 

CONCRETE CONSTRUCTION

2018 1705.3 SPECIAL INSPECTION OF CONCRETE CONSTRUCTION

SPECIAL INSPECTION AND VERIFICATIONS FOR CONCRETE 
CONSTRUCTION SHALL BE AS REQUIRED BY TABLE 1705.3.

EXCEPTIONS: SPECIAL INSPECTIONS SHALL NOT BE REQUIRED FOR:
1. ISOLATED SPREAD CONCRETE FOOTINGS OF BUILDING THREE 

STORIES OR LESS ABOVE GRADE PLANE THAT ARE FULLY SUPPORTED 
ON EARTH OR ROCK.

2. CONTINUOUS CONCRETE FOOTINGS SUPPORTING WALLS OF 
BUILDINGS THREE STORIES OR LESS ABOVE GRADE PLANE THAT ARE 
FULLY SUPPORTED ON EARTH OR ROCK WHERE:

3. THE FOOTINGS SUPPORT WALLS OF LIGHT-FRAME CONSTRUCTION;
4. THE STRUCTURAL DESIGN OF THE FOOTING IS BASED ON A SPECIFIED 

COMPRESSIVE STRENGTH, f'c, NO GREATER THAN 2,500 PSI 
REGARDLESS OF THE COMPRESSIVE STRENGTH SPECIFIED.

5. CONCRETE SLABS ON GRADE. STEEL REINFORCING STILL REQUIRES 
SPECIAL INSPECTION.

VERIFICATION AND 
INSPECTION

C
O

N
T

IN
U

O
U

S

P
E

R
IO

D
IC

REFERENCE 
STANDARD

CBC 
REFERENCE

1.  INSPECT REINFORCEMENT, 
INCLUDING PRESTRESSING 
TENDONS, AND VERIFY 
PLACEMENT.

2. REINFORCING BAR WELDING.
a. VERIFY WELDABILITY OF   
    REINFORCING BARS.
b. INSPECT SINGLE PASS 
    FILLET WELDS, MAXIMUM 
    5/16".
c. INSPECT ALL OTHER WELDS.

5.  VERIFYING USE OF 
REQUIRED DESIGN MIX.

7.  INSPECT CONCRETE AND 
SHOTCRETE PLACEMENT 
FOR PROPER APPLICATION 
TECHNIQUES.

8.  VERIFY MAINTENANCE OF 
SPECIFIED CURING 
TEMPERATURE AND 
TECHNIQUES.

12.  INSPECT FORMWORK FOR 
SHAPE, LOCATION AND 
DIMENSIONS OF THE 
CONCRETE MEMBER BEING 
FORMED.

X

X

X

X

X

ACI 318: Ch. 
20,  25.2, 25.3, 
26.6.1-26.6.3

AWS D1.4
ACI 318: 26.6.4

ACI 318: Ch 19, 
26.4.3, 26.4.4

ACI 318: 26.5

ACI 318: 
26.5.3-26.5.5

ACI 318:26.11.2 
(b)

1908.4

1904.1, 1904.2, 
1908.2, 1908.3

1908.6, 1908.7, 
1908.8

1908.9

X X

X

NUMERICAL QUANTITIES WHEN 
ENCLOSED IN PARENTHESES
ARCHITECT/ENGINEER
ANCHOR BOLT
AGGREGATE BASE COURSE
ARCHITECT
AMERICAN SOCIETY FOR 
TESTING AND MATERIALS
CALIFORNIA BUILDING CODE
CAST-IN-PLACE
CONTRACT DOCUMENTS
CONSTRUCTION JOINT
CONTROL JOINT
CENTERLINE
CLEAR
CONCRETE MASONRY UNIT
DEPTH
DIAMETER
DIMENSION
DEAD LOAD
EACH
ELEVATION
EQUAL
EXTERIOR
EACH WAY
FUTURE
FINISH FLOOR ELEVATION
FLOOR
FEET
FOOTING
GAUGE
GALVANIZED
GENERAL CONTRACTOR
GENERAL STRUCTURAL NOTES
HORIZONTAL
HOLLOW STRUCTURAL
SECTION MOMENT OF INERTIA
INTERNATIONAL BUILDING CODE
INSIDE DIAMETER
ONE THOUSAND POUNDS
KIP PER LINEAR FOOT
STEEL ANGLE
POUND
LIVE LOAD
LONG LEG BACK TO BACK
LONG LEG HORIZONTAL
LONG LEG VERTICAL
LONG SIDE HORIZONTAL
LONG SIDE VERTICAL
MASONRY CONTROL JOINTS
MECHANICAL
MANUFACTURER
NOT APPLICABLE
NOT TO SCALE
ON CENTER
PERPENDICULAR
PLATE
POUNDS PER LINEAR FOOT
POUNDS PER SQUARE FOOT
POUNDS PER SQUARE INCH
QUALITY ASSURANCE
QUALITY CONTROL
REINFORCING
REQUIRED
REQUEST FOR INFORMATION
SQUARE FOOT
SIMILAR
SPECIFICATION
STANDARD
TOP AND BOTTOM
TYPICAL
UNLESS NOTED OTHERWISE
VERTICAL
WATER TO CEMENT RATIO
WITHOUT
WINDLOAD

ABBRV TERM

TERMS AND 
ABBREVIATIONS

(#)

A\E
AB
ABC
ARCH
ASTM

CBC
CIP
CD
CJ

CL
CLR
CMU
D
DIA
DIM
DL
EA
EL
EQ
EXT
EW
(F)
FF
FLR
FT
FTG
GA
GALV
GC
GSN
HORIZ
HSS
I
IBC
ID
KIP, K
KLF
L
LB
LL
LLBB
LLH
LLV
LSH
LSV
MCJ
MECH
MFR
NA
NTS
OC
PERP
PL
PLF
PSF
PSI
QA
QC
REINF
REQD
RFI
SF
SIM
SPEC
STD
T&B
TYP
UNO
VERT
W/C
W/O
WL

COLD-FORMED STEEL FRAMING:

1. ALL COLD-FORMED STEEL FRAMING SHALL BE FABRICATED AND 
ERECTED IN ACCORDANCE WITH THE LATEST EDITION OF 
SPECIFICATIONS FOR THE DESIGN OF COLD-FORMED STEEL 
STRUCTURAL MEMBERS BY THE AMERICAN IRON AND STEEL 
INSTITUTE AND THE STEEL STUD MANUFACTURERS ASSOCIATION AND 
I.C.C. ESR-3064P).

2. STEEL FOR ALL MEMBERS AND FOR ALL STRAPS SHALL HAVE A 
MINIMUM YIELD STRENGTH OF 55,000 PSI.  

3. STEEL SHALL BE GALVANIZED AT LOCATIONS EXPOSED TO WEATHER 
AND WHENEVER NOTED ON THE DRAWINGS.

4. ALL MEMBERS SHALL BE SECURELY SEATED FOR FULL BEARING 
UNLESS NOTED OTHERWISE.

5. ALL WELDING SHALL BE PERFORMED BY WELDERS EXPERIENCED IN 
LIGHT GAGE STEEL FRAMING WORK. 

6. ALL SCREWS REFERENCED IN THE DRAWINGS FOR LIGHT GAUGE 
CONNECTIONS SHALL BE DRIL-FLEX BY HILTI OR APPROVED 
EQUIVALENT (I.C.C. ESR-3332). 

7. STEEL STUD SIZES ARE AS INDICATED IN PLANS AND KEYNOTES. 
THICKNESS REFERENCED IN THE DRAWINGS ARE AS FOLLOWS:

• 16 GAUGE MATERIAL - 0.059 INCHES
• 14 GAUGE MATERIAL - 0.075 INCHES
• 12 GAUGE MATERIAL - 0.105 INCHES
• 10 GAUGE MATERIAL - 0.134 INCHES

NOTE: THE UNCOATED MINIMUM STEEL THICKNESS OF THE COLD-FORMED 
STEEL PRODUCTS AS DELIVERED TO THE JOB SITE SHALL NOT AT ANY 
LOCATION BE LESS THAN 95 PERCENT OF THE DESIGN THICKNESS 
INDICATED ABOVE.
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SHEET NOTES
a. FOR STRUCTURE LOCATIONS REFERENCE PROJECT SITE PLAN. 

COLUMN SPACING AND LOCATIONS SHALL BE COORDINATED WITH 
PROJECT ARCHITECT OR PROFESSIONAL RESPONSIBLE FOR SITE PLAN. 

b. VERIFY ALL DIMENSIONS PRIOR TO CONSTRUCTION. DIMENSIONS, 
ELEVATIONS WHERE SHOWN ARE TO BE USED AS AN AID AND SHALL BE 
COORDINATED WITH THE GENERAL CONTRACTOR PRIOR TO 
CONSTRUCTION. 

c. FOR ADDITIONAL INFORMATION, REFERENCE GENERAL STRUCTURAL 
NOTES.

PV PANEL INFORMATION
A. CONTRACTOR TO VERIFY PANEL INFORMATION PRIOR TO FABRICATION 

AND ERECTION.
B. THE PANEL INFORMATION BELOW AND IN THE PLANS WAS PROVIDED BY 

THE OWNER DURING THE DESIGN PHASE AND PRIOR TO THE START OF 
CONSTRUCTION. ALL PANEL INFORMATION INDICATED IN THESE 
DRAWINGS IS FOR REFERENCE ONLY AND SHALL BE VERIFIED WITH THE 
OWNER, THE ELECTRICAL DRAWINGS AND THE GENERAL CONTRACTOR 
PRIOR TO FABRICATION AND PRIOR TO CONSTRUCTION.

C. THE OWNER IS TO PROVIDE A PANEL CAPABLE OF SUPPORTING IN 
MANOR IN WHICH IS INTENDED BY THESE DRAWINGS (I.E. SUPPORTED 
BY SHORT END, DUAL SUPPORTS, ETC). SUBMIT PANEL SPEC SHEETS 
FOR REVIEW PRIOR TO PURCHASING ANY PANELS.

D. THE PANEL MANUFACTURER IS RESPONSIBLE FOR THE DESIGN OF THE 
PANELS INCLUDING ALL IT'S COMPONENTS. PHOTOVOLTAIC PANELS AND 
IT'S COMPONENTS SHALL BE DESIGNED TO SUPPORT PANEL WEIGHT 
PLUS SNOW, WIND, OR SEISMIC LOADING, WHICHEVER COMBINATION 
PRODUCES THE MOST SEVERE CONDITION IN ACCORDANCE WITH THE 
BUILDING CODE
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W12X40 W12X40

12' - 6" MAX

EQ EQ

FOUNDATION PLAN
0' - 0"

BOTTOM OF COLUMN
-4' - 0"

5T
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S4.1

11

S4.1
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S4.1

FOOTING 
DIAMETER* 'D'

FOOTING EMBEDMENT DEPTH 'H'

AT 
LANDSCAPE 

AREA

AT 
ASPHALT 
PAVING

AT CONCRETE PAD 
OR CONCRETE 
RESTRAINMENT CAP 
PER DETAIL 16/S4.1.
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49 3/4"

19 1/2" 18' - 7"

18' - 7"

37' - 2 1/8"

COLUMN FOOTING SCHEDULE
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PANEL MODEL LENGTH WIDTH
ZXM7-SPDB144 SERIES 88.82" 44.61"

KEYNOTES
1 DRILLED CONCRETE POLE FOOTING. FOR DIAMETER AND EMBEDMENT OF

FOOTING SEE FOUNDATION PLAN AND SECTION ON THIS SHEET. SEE
DETAIL 2/S4.1 FOR REINFORCING AND STEEL COLUMN ANCHORAGE.

2 C9"x3"x14 GAUGE COLD FORMED STEEL PURLINS, TYPICAL. COORDINATE
EXACT LOCATION WITH SOLAR PANEL MANUFACTURER SPECIFICATIONS.
SEE DETAIL 9/S4.1 FOR MORE INFORMATION ON SECTION.

3 SAG ROD AS SHOWN ON PLANS, (1) MINIMUM AT SPANS LESS THAN 18'-0"
AND (2) MINIMUM AT SPANS LESS THAN 27'-0". REFERENCE DETAIL 10/S4.1.

4 (1) SAG ROD REQUIRED BETWEEN SUPPORT AND CANTILEVER END AS
SHOWN. REFERENCE DETAIL 10/S4.1. SAG ROD NOT REQUIRED WHERE
CANTILEVER IS LESS THAN 5'-0".

5 DO NOT SPLICE PURLINS AT SUPPORT AT CANTILEVER ENDS.

6 16 GAUGE END CAP WITH 2" LEGS EACH END OF STRUCTURE.

7 BEAM FLANGE BRACES AS SHOWN ON PLANS. REFERENCE DETAIL 6/S4.1
FOR MORE INFORMATION.

8 PV MODULE BY OTHERS. ATTACH PER DETAILS.

9 FINISHED GRADE. FINISHED GRADE IS DEFINED AS THE LOWEST
ADJACENT FINISHED GRADE WITHIN 5 FEET OF THE STRUCTURAL
COLUMN.

12 DIAGONAL SAG ROD BRACING AS SHOWN. ATTACH PER DETAILS 13/S4.1
AND 14/S4.1.

3/16" = 1'-0"1
5 PANEL TEE - 8 DEG. FRAMING PLAN

NO SCALE3
5 PANEL T - 8 DEG

1/4" = 1'-0"2
5 PANEL 8 DEG TEE SECTION

No. Description Date

06/22/2022
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EQ EQ

12' - 6" MAX

FOUNDATION PLAN
0' - 0"

BOTTOM OF COLUMN
-4' - 0"
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22' - 3 3/4"

22' - 3 3/4"
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COLUMN FOOTING SCHEDULE

FOOTING 
DIAMETER* 'D'

FOOTING EMBEDMENT DEPTH 'H'

AT LANDSCAPE AREA AT ASPHALT PAVING

AT CONCRETE PAD 
OR CONCRETE 
RESTRAINMENT CAP 
PER DETAIL 16/S4.1.
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SHEET NOTES
a. FOR STRUCTURE LOCATIONS REFERENCE PROJECT SITE PLAN. 

COLUMN SPACING AND LOCATIONS SHALL BE COORDINATED WITH 
PROJECT ARCHITECT OR PROFESSIONAL RESPONSIBLE FOR SITE PLAN. 

b. VERIFY ALL DIMENSIONS PRIOR TO CONSTRUCTION. DIMENSIONS, 
ELEVATIONS WHERE SHOWN ARE TO BE USED AS AN AID AND SHALL BE 
COORDINATED WITH THE GENERAL CONTRACTOR PRIOR TO 
CONSTRUCTION. 

c. FOR ADDITIONAL INFORMATION, REFERENCE GENERAL STRUCTURAL 
NOTES.

PV PANEL INFORMATION
A. CONTRACTOR TO VERIFY PANEL INFORMATION PRIOR TO FABRICATION 

AND ERECTION.
B. THE PANEL INFORMATION BELOW AND IN THE PLANS WAS PROVIDED BY 

THE OWNER DURING THE DESIGN PHASE AND PRIOR TO THE START OF 
CONSTRUCTION. ALL PANEL INFORMATION INDICATED IN THESE 
DRAWINGS IS FOR REFERENCE ONLY AND SHALL BE VERIFIED WITH THE 
OWNER, THE ELECTRICAL DRAWINGS AND THE GENERAL CONTRACTOR 
PRIOR TO FABRICATION AND PRIOR TO CONSTRUCTION.

C. THE OWNER IS TO PROVIDE A PANEL CAPABLE OF SUPPORTING IN 
MANOR IN WHICH IS INTENDED BY THESE DRAWINGS (I.E. SUPPORTED 
BY SHORT END, DUAL SUPPORTS, ETC). SUBMIT PANEL SPEC SHEETS 
FOR REVIEW PRIOR TO PURCHASING ANY PANELS.

D. THE PANEL MANUFACTURER IS RESPONSIBLE FOR THE DESIGN OF THE 
PANELS INCLUDING ALL IT'S COMPONENTS. PHOTOVOLTAIC PANELS AND 
IT'S COMPONENTS SHALL BE DESIGNED TO SUPPORT PANEL WEIGHT 
PLUS SNOW, WIND, OR SEISMIC LOADING, WHICHEVER COMBINATION 
PRODUCES THE MOST SEVERE CONDITION IN ACCORDANCE WITH THE 
BUILDING CODE
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3/16" = 1'-0"1
6 PANEL TEE - FRAMING PLAN

1/4" = 1'-0"2
6 PANEL 8 DEG TEE SECTION

KEYNOTES
1 DRILLED CONCRETE POLE FOOTING. FOR DIAMETER AND EMBEDMENT OF

FOOTING SEE FOUNDATION PLAN AND SECTION ON THIS SHEET. SEE
DETAIL 2/S4.1 FOR REINFORCING AND STEEL COLUMN ANCHORAGE.

2 C9"x3"x14 GAUGE COLD FORMED STEEL PURLINS, TYPICAL. COORDINATE
EXACT LOCATION WITH SOLAR PANEL MANUFACTURER SPECIFICATIONS.
SEE DETAIL 9/S4.1 FOR MORE INFORMATION ON SECTION.

3 SAG ROD AS SHOWN ON PLANS, (1) MINIMUM AT SPANS LESS THAN 18'-0"
AND (2) MINIMUM AT SPANS LESS THAN 27'-0". REFERENCE DETAIL 10/S4.1.

4 (1) SAG ROD REQUIRED BETWEEN SUPPORT AND CANTILEVER END AS
SHOWN. REFERENCE DETAIL 10/S4.1. SAG ROD NOT REQUIRED WHERE
CANTILEVER IS LESS THAN 5'-0".

5 DO NOT SPLICE PURLINS AT SUPPORT AT CANTILEVER ENDS.

6 16 GAUGE END CAP WITH 2" LEGS EACH END OF STRUCTURE.

7 BEAM FLANGE BRACES AS SHOWN ON PLANS. REFERENCE DETAIL 6/S4.1
FOR MORE INFORMATION.

8 PV MODULE BY OTHERS. ATTACH PER DETAILS.

9 FINISHED GRADE. FINISHED GRADE IS DEFINED AS THE LOWEST
ADJACENT FINISHED GRADE WITHIN 5 FEET OF THE STRUCTURAL
COLUMN.

12 DIAGONAL SAG ROD BRACING AS SHOWN. ATTACH PER DETAILS 13/S4.1
AND 14/S4.1.

PANEL MODEL LENGTH WIDTH
ZXM7-SPDB144 SERIES 88.82" 44.61"

NO SCALE3
6 PANEL T - 8 DEG

No. Description Date

06/22/2022



1. STEEL COLUMN PER PLAN.
2. CONCRETE POLE FOOTING
3. (2) #9 BARS EACH SIDE OF 

STEEL COLUMN  (4 - TOTAL). 
WELD TO EACH SIDE OF 
COLUMN AS INDICATED.

4. FINISHED GRADE, ASPHALT 
OR SLAB AS OCCURS.

5. CENTERLINE OF STEEL 
COLUMN AND CONCRETE 
FOOTING. 

6. ALL STEEL BELOW GRADE 
SHALL BE ENCASED IN 3" 
MINIMUM CONCRETE. 

7. PROVIDE 6" EXPOSED PIER AT 
LOCATIONS OUTSIDE PAVED 
AREAS.

8. PROVIDE SLOPPED SURFACE 
AT TOP TO PREVENT 
ACCUMULATION OF WATER.
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2' - 0" DIA

5/16

3/8

2

3

1

4

1. STEEL BEAM, FOR TILT 
DIRECTION SEE SECTIONS 
AND ELECTRICAL 
DRAWINGS. 

2. STEEL COLUMN.
3. 3/4" x WIDTH COLUMN (OR 

BEAM, WHICH EVER IS 
GREATER), Fy = 50 KSI 
MINIMUM.

4. 1/2" FULL DEPTH WEB 
STIFFENERS EACH SIDE OF 
COLUMN, AS SHOWN TYP. 

5. (4) 3/4" DIA. ASTM A325 
BOLTS EACH SIDE OF BEAM, 
CENTERED ON BEAM GAUGE 
(8 TOTAL). TENSION BOLTS 
SNUG TIGHT.

2" 3" 3" 2"3"3"

5

1. STEEL JOIST PURLIN PER 
PLANS. 

2. STEEL BEAM.
3. STEEL PLATE AND SCREWS 

PER SCHEDULE THIS DETAIL.
4. PURLIN SPLICE AT INTERIOR 

BEAMS ONLY.
5. 2"x14 GAUGE FLANGE 

BRACE STRAP WHERE 
SHOWN ON PLANS. 

6. AT CONTRACTORS OPTION, 
SCREW STRAP TO PURLIN 
WITH (2) #12 SELF TAPPING 
SCREWS ILO WELD.

7. PROVIDE (2) HILTI 0.157" DIA. 
XU POWDER ACTUATED 
FASTENERS ILO WELD.

1/8

1

2

5

4

3

6

7

PURLIN DEPTH PLATE DIMENSIONS NUMBER OF SCREWS

9" 3/16"x8"x6" (LSH) (6) #12 SCREWS

10" 3/16"x8"x8" (6) #12 SCREWS

12" 1/4"x8"x10" (LSV) (8) #12 SCREWS

*LSH - LONG SIDE HORIZONTAL

*LSV - LONG SIDE VERTICAL

WIDTH

D
E

P
T

H L
IP

L
IP

1

2

3

4

5

3

1

1. STEEL PURLIN, SEE PLANS 
AND GSN FOR  SIZE, GAUGE 
AND FINISH. 

2. SOLAR PANELS BY OTHERS.
3. THRU BOLT BY PANEL MFR 

(1/4" OR M6 DIAMETER 
MINIMUM).

4. SPACING BETWEEN PANELS, 
TYPICAL. CONTRACTOR TO 
VERIFY PURLIN SPACING WITH 
PANEL AND BRACKET 
SPECIFICATIONS PRIOR TO 
INSTALLATION.

5. MINIMUM LIP LENGTH SHALL 
MEET OR EXCEED THE 
FOLLOWING:

C-SHAPES
• 16 GAUGE - 0.773 INCHES
• 14 GAUGE - 0.800 INCHES
• 12 GAUGE - 0.885 INCHES

1/2"

1. COLD FORMED STEEL 
PURLIN.

2. SOLAR PANELS BY OTHERS. 
3. THRU BOLT PER PANEL MFR. 

(1/4" OR M6 DIAMETER 
MINIMUM). 

4. L2"x2"x16 GAUGE STEEL SAG 
ANGLE WHERE SHOWN ON 
PLANS. ATTACH WITH (2) #12 
SELF DRILLING SCREWS AT 
EACH PURLIN.

5. AT CONTRACTORS OPTION, 
USE 1 1/2"x1 1/4"x18 GAUGE 
STEEL HAT CHANNEL SAG 
ROD IN LIEU OF L2"x2"x16 
GAUGE STEEL SAG ROD.

12

2

3

4

3

4, 5

1

3

3

 
 

2
"

  2"

X

SECTION X

TYPICAL SAG ROD 

1. STEEL BEAM PER PLAN.
2. STEEL PURLIN, ATTACH TO 

BEAM PER OTHER DETAILS. 
3. SOLAR PANELS BY OTHERS. 
4. THRU BOLT PER PANEL 

MFR.(1/4" OR M6 DIAMETER 
MINIMUM).

5. OPTIONAL MITERED END CUT.
1

2

45°

3 4

5

1. COLD FORMED STEEL PURLIN.
2. END CAP PER PLANS.
3. (1) #12 SELF DRILLING SCREWS 

TOP AND BOTTOM AT EACH 
PURLIN (2 - TOTAL EACH 
PURLIN). 
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LENGTH

FOOTING SCHEDULE

STRUCTURE
FOOTING SIZE (LENGTH 
x WIDTH x THICKNESS)

FOOTING 
ECCENTRICITY "e"

FOOTING 
REINFORCING

"e", NOTE 7
6

1

2 4

5

CONCRETE 
STRENGTH

9

5

1. STEEL COLUMN PER PLAN. 
2. CONCRETE SPREAD FOOTING, 

SEE SCHEDULE THIS DETAIL 
FOR SIZE AND REINFORCING.

3. (3) #9 x 5'-0" BARS AT 6" O.C. 
VERTICAL WELDED TO EACH 
SIDE OF COLUMN FLANGE (6 
TOTAL PER COLUMN).

4. FINISHED GRADE OR SLAB AS 
OCCURS.

5. CENTERLINE OF STEEL 
COLUMN AND CONCRETE 
FOOTING WIDTH.

6. CENTERLINE OF FOOTING 
LENGTH.

7. OFFSET COLUMN PER 
FOOTING SCHEDULE. WHERE 
FOOTING ECCENTRICITY 
EXISTS, LONGER FOOTING TOE 
SHALL OCCUR ON THE SIDE OF 
THE LARGEST CANTILEVER.

8. PROVIDE SLOPPED SURFACE 
AT COLUMN TO PREVENT 
ACCUMULATION OF WATER 
AGAINST STEEL.

9. PROVIDE 6" EXPOSED PIER AT 
LOCATIONS OUTSIDE PAVED 
AREAS.

3/8

TYP EACH
BAR

7
"

6
"

6
"

3

5 PANEL 'T' 10'-0"x5'-6"x2'-0" 0'-0"
#6 AT 10" O.C. EACH WAY 

TOP AND BOTTOM
3,000 PSI

*THIS DETAIL MAY BE USED IN LIEU OF DETAIL 2/S4.1

6

"e", NOTE 7

8

6 PANEL 'T' 10'-6"x6'-6"x2'-0" 0'-0"
#6 AT 10" O.C. EACH WAY 

TOP AND BOTTOM
3,000 PSI

1. COLD FORMED STEEL 
PURLIN.

2. L2"x2"x16 GAUGE STEEL SAG 
ROD  BRACE BOTTOM OF 
PURLINS. SEE PLANS FOR 
LOCATIONS. REFERENCE 
DETAIL 10/S4.1 FOR SECTION 
INFORMATION.

3. (2) #12 SELF DRILLING 
SCREWS AT EACH PURLIN. 
SCREWS SHALL BE LONG 
ENOUGH SO THAT AT LEAST 3 
EXPOSED THREADS EXIST ON 
THE PROJECTED END. 

1

2

3

3

2

1. STEEL PURLIN, SEE PLANS 
AND GSN FOR  SIZE, GAUGE 
AND FINISH. 

2. SOLAR PANELS BY OTHERS.
3. THRU BOLT BY PANEL MFR. 

(1/4" OR M6 DIAMETER 
MINIMUM).

4. SPACING BETWEEN LONG 
SIDE OF PANELS, TYPICAL. 

5. SPACING BETWEEN SHORT 
SIDE OF PANELS, TYPICAL. 
CONTRACTOR TO VERIFY 
PURLIN SPACING WITH PANEL 
AND BRACKET 
SPECIFICATIONS PRIOR TO 
INSTALLATION.

6. END CAP.

3
4

1/2"
1
/2

"

5

2 1

6
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T
IN
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 H

O
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E

S

S
E

E
 P

A
N

E
L
 S

P
E

C
S

1. STEEL COLUMN. EMBED IN 
FOOTING PER OTHER DETAILS 
AND SECTION ON PLANS.

2. CONCRETE POLE FOOTING.
3. REINFORCING PER DETAIL 2/S4.1.
4. ASPHALT, FIELD VERIFY 

THICKNESS. WHERE CONCRETE 
SLAB IS PRESENT, 
RESTRAINMENT CAP NOT 
REQUIRED.

5. PROVIDE SLOPPED SURFACE AT 
TOP TO PREVENT 
ACCUMULATION OF WATER. 

6. 4" THICK CONCRETE 
RESTRAINMENT CAP. 
RESTRAINMENT CAP NOT 
REQUIRED WHERE FOOTING IS 
RESTRAINED AT TOP BY A  
CONCRETE SLAB ON GRADE.

7. COLUMN EMBEDMENT 'H', 
REFERENCE SCHEDULE ON 
PLANS AND STRUCTURE 
SECTION.

E
Q

E
Q

R
E

S
T

R
A

IN
M

E
N

T
 C

A
P

 L
E

N
G

T
H

 'L
'

C
O

L
U

M
N

 E
M

B
E

D
M

E
N

T
 'H

', 
S

E
E

 P
L
A

N
S

DIAMETER 'D'

COLUMN CAP FOOTING SCHEDULE

FOOTING 
DIAMETER* 'D'

MIN ASPHALT 
THICKNESS 2"

1

2

3

2

1

4

5
6

6

2'-0" DIA. 10'-0"

* THIS DETAIL MAY BE USED IN LIEU OF DETAIL 2/S4.1

WIDTH = FOOTING DIAMETER

5 PANEL 'T'

RESTRAINED 
EMBEDMENT 'H'

SEE PLANS

MINIMUM RESTRAINMENT CAP LENGTH 'L'

MIN ASPHALT 
THICKNESS 2 1/2"

8'-0"

MIN ASPHALT 
THICKNESS 3"

6'-8"

7

2'-0" DIA. 12'-4"6 PANEL 'T' SEE PLANS 9'-10" 8'-2"
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NO SCALE2
STEEL COLUMN AT POLE FOOTING CONNECTION

NO SCALE5
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NO SCALE6
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NO SCALE9
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ON SHEET TD-2 (see arborist report for
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ALL TREES WILL BE FIELD VERIFIED BY PROJECT ARBORIST,
LANDSCAPE ARCHITECT AND CITY ARBORIST PRIOR TO REMOVAL.
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MT
MT
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MT

MTMT

(3) 48" box
Melaleuca quinquenervia

MT

(3) 48" box
Melaleuca quinquenervia

MT

MT

24"box (2)
Melaleuca styphelioides

(3) 24"box
Melaleuca styphelioides (5) 36"box

Melaleuca styphelioides

(3) 24"box
Melaleuca styphelioides

(5) 36"box
Melaleuca styphelioides

(9) 15 gal
Photinia x fraseri

(3) 48" box
Melaleuca quinquenervia (2) 36"box

Melaleuca quinquenervia

TREES CODE BOTANICAL / COMMON NAME CONT QTY UNIT COST TOTAL

MT Melaleuca quinquenervia / Cajeput Tree Multi-Trunk 36"box 2 $200 $400

Melaleuca quinquenervia / Cajeput Tree Multi-Trunk 48" box 9 $5,000 $45,000

MS Melaleuca styphelioides / Prickly Leaved Paperback 24"box 8 $400 $3,200

Melaleuca styphelioides / Prickly Leaved Paperback 36"box 14 $1,200 $16,800

ME Metrosideros excelsa / New Zealand Christmas Tree 24"box 7 $400 $2,800

TOTAL: $68,200

MT

MT

MS

MS

ME

PLANT SCHEDULE RE

All trees will be field located by Landscape Architect in the
general plan location.  Location may slightly vary due to solar
availability and existing / proposed infrastructure.”

EXISTING TREE

SHRUBS CODE BOTANICAL / COMMON NAME CONT QTY

PF Photinia x fraseri / Red Tip Photinia - Shrub for Sceening 15 gal 41PF

PLANT SCHEDULE RE
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