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F.F.=49.92

DISPOSITION NOTES

PRELIMINARY CONSTRUCTION NOTES
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www. t oal engineer ing. com
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BENCHMARK NOTE:
OCSBM 3P-34-99
ELEV=73.723
NAVD88 DATUM, 1999 ADJ.

EASEMENT NOTE:
THE PLAT FOR THIS SURVEY WAS PREPARED WITHOUT A TITLE REPORT.
UNPLOTTED EASEMENTS MAY EXIST ON THE SUBJECT PROPERTY. JOB NO. SHEET

1 3 9 A v e n i d a N a v a r r o
S a n C l e m e n t e , C A 9 2 6 7 2
9 4 9 . 4 9 2 . 8 5 8 6
w ww . t o a l e n g i n e e r i n g . c om

C I V I L E N G I N E E R I N G
L A N D S U R V E Y I N G
STORMWA T ER QUA L I T Y
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C-10 2.09

1" H

L

LL

IRRIGATION KEYNOTES
SYMBOL DESCRIPTION

INSTALL MAINLINE 2`-0" OUTSIDE EDGE OF PAVEMENT.

POINT OF CONNECTION:  TIE INTO HOME SERVICE LINE.

I-101

I-102

IRRIGATION KEY NOTES

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY PSI DETAIL

RAIN BIRD 1806 8 SERIES MPR
TURF SPRAY 6.0" POP-UP SPRINKLER WITH CO-MOLDED WIPER
SEAL.  SIDE AND BOTTOM INLET.  1/2" NPT FEMALE THREADED
INLET.

9 30 F/L2.2

RAIN BIRD 1806 ADJ
TURF SPRAY 6.0" POP-UP SPRINKLER WITH CO-MOLDED WIPER
SEAL.  SIDE AND BOTTOM INLET.  1/2" NPT FEMALE THREADED
INLET.

1 30 F/L2.2

HUNTER MP CORNER PROS-12-PRS30-CV
SHRUB ROTATOR, 12" POP-UP WITH FACTORY INSTALLED CHECK
VALVE, PRESSURE REGULATED TO 30 PSI, MP ROTATOR NOZZLE.
T=TURQUOISE ADJ ARC 45-105 ON PRS30 BODY.

2 30 F/L2.2

HUNTER MP STRIP PROS-12-PRS30-CV
SHRUB ROTATOR, 12" POP-UP WITH FACTORY INSTALLED CHECK
VALVE, PRESSURE REGULATED TO 30 PSI, MP ROTATOR NOZZLE
ON PRS30 BODY. LST=IVORY LEFT STRIP, SST=BROWN SIDE
STRIP, RST=COPPER RIGHT STRIP.

2 30 F/L2.2

HUNTER MP1000 PROS-12-PRS30-CV
SHRUB ROTATOR, 12" POP-UP WITH CHECK VALVE, PRESSURE
REGULATED TO 30 PSI, MP ROTATOR NOZZLE ON PRS30 BODY.
M=MAROON ADJ ARC 90 TO 210, L=LIGHT BLUE 210 TO 270 ARC,
O=OLIVE 360 ARC.

32 30 F/L2.2

HUNTER MP2000 PROS-12-PRS30-CV
SHRUB ROTATOR, 12" POP-UP WITH FACTORY INSTALLED CHECK
VALVE, PRESSURE REGULATED TO 30 PSI, MP ROTATOR NOZZLE
ON PRS30 BODY.  K=BLACK ADJ ARC 90-210, G=GREEN ADJ ARC
210-270, R=RED 360 ARC.

5 30 F/L2.2

FHTQ

104 6 8

12 15 18

T

L S R
LST RSTSST

M L O

K G R

IRRIGATION SCHEDULE PLAN

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY DETAIL

RAIN BIRD XCZ-075-PRF
LOW FLOW DRIP CONTROL KIT, 3/4" LOW FLOW VALVE, 3/4"
PRESSURE REGULATING RBY FILTER, AND 30PSI PRESSURE
REGULATOR. 0.2GPM-5GPM.

4 N/L2.3

PIPE TRANSITION POINT ABOVE GRADE
PIPE TRANSITION POINT FROM 12" BURIED PVC LATERAL TO 4"
BURIED DRIP TUBING WITH RISER TO THE BELOW GRADE
INSTALLATION.

6 A/L2.2

RAIN BIRD MDCFCAP
DRIPLINE FLUSH VALVE CAP IN COMPRESSION FITTING
COUPLER.

3 B/L2.2

RAIN BIRD ARV050
1/2" AIR RELIEF VALVE, MADE OF QUALITY RUST-PROOF
MATERIALS, WITH A 6" DRIP VALVE BOX (SEB 7XB EMITTER BOX).
USE WITH INSTALLATION BELOW SOIL. THE VALVE WILL ALLOW
AIR TO ESCAPE THE PIPELINE, THUS PREVENTING WATER
HAMMER OR BLOCKAGE.

3 B/L2.2

AREA TO RECEIVE DRIPLINE
RAIN BIRD XFS-CV-06-18
XFS-CV SUB-SURFACE AND ON-SURFACE LANDSCAPE DRIPLINE
WITH A HEAVY-DUTY 4.3 PSI CHECK VALVE. 0.6 GPH EMITTERS
AT 18" O.C. DRIPLINE LATERALS SPACED AT 18" APART, WITH
EMITTERS OFFSET FOR TRIANGULAR PATTERN. SPECIFY XF
INSERT FITTINGS.

1,192 S.F. A/L2.2

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY DETAIL

RAIN BIRD 100-HVF-SS
ELECTRIC REMOTE CONTROL VALVE 1" WITH SLIP X SLIP
CONFIGURATION.  WITH FLOW CONTROL.

8 J/L2.2

APOLLO VALVES 102TK1
NPT GATE VALVE, INLET SIZE 1", NON RISING STEM, PART
NUMBER: 30-035-01K

1 D/L2.2

GRISWOLD 2160H 1"
1" SOLENOID, NORMALLY OPEN MASTER VALVE.  CAST IRON AND
BRONZE MATERIAL.  NPT END CONNECTION.

1 I/L2.2

NETAFIM TLCV050M1-B
IN LINE CHECK VALVE WITH 1/2" MALE PIPE THREAD.  LARGE
INLET OPENING, AND PREVENTS BACK FLOW OF WATER AND
DRAINAGE OF THE SYSTEM INTO LOW AREAS.  FLOW RATE:
0.9GPM TO 4.4GPM.

4 G/L2.2

FEBCO 825YA 3/4"
REDUCED PRESSURE BACKFLOW PREVENTER

1 C/L2.2

RAIN BIRD ESP4ME3 WITH (3) ESP-SM3
13 STATION, HYBRID MODULAR OUTDOOR CONTROLLER. FOR
RESIDENTIAL OR LIGHT COMMERCIAL USE. LNK WIFI MODULE
AND FLOW SENSOR READY.

1 K/L2.3

RAIN BIRD RSD-BEX
RAIN SENSOR, WITH METAL LATCHING BRACKET, EXTENSION
WIRE.

1 L/L2.3

FLOMEC QS200-10 1"
1" INSERTION FLOWMETER, SCHEDULE 80 PVC HOUSING. 0.22-33
GPM RANGE, MAX. OPERATING PRESSURE 150PSI. 2-WIRE
CONNECTOR W/ LED INDICATORS FOR POWER AND PULSE.
STORAGE TEMPS -20 F TO +160 F.

1 H/L2.2

POINT OF CONNECTION 1"
VERIFY AVAILABLE PRESSURE

1

C

R

FS

IRRIGATION KEYNOTES
SYMBOL DESCRIPTION

INSTALL MAINLINE 2`-0" OUTSIDE EDGE OF PAVEMENT.

POINT OF CONNECTION:  TIE INTO HOME SERVICE LINE.

I-101

I-102

IRRIGATION KEY NOTES
IRRIGATION LATERAL LINE: PVC SCHEDULE 40
3/4" MIN. SIZE.  INSTALL PER TRENCH DETAIL.

728.7 L.F. M/L2.3

IRRIGATION MAINLINE: PVC SCHEDULE 40
1"-1 1.5" SIZE.  SIZE NOTED ON PLANS.  INSTALL PER TRENCH
DETAIL.

132.9 L.F. M/L2.3

SEE HYDROZONE PLAN FOR HYDROZONE TABLE AND
EXPLANATION OF HYDROZONE NUMBERS.  REFER TO
THE WATER EFFICIENT LANDSCAPE WORKSHEET FOR
WATER BUDGET CALCULATIONS.

VALVE NUMBER

HYDROZONE SF

VALVE FLOW# #
#"

VALVE CALLOUT

VALVE SIZE

#
# SF

HYDROZONE

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY DETAIL NOTE:
FOR  IRRIGATION DETAILS, SEE SHEETS L2.2 AND L2.3
FOR IRRIGATION CALULCATIONS, SEE SHEET L2.3

L2.1
#

L2.1
#

2214

Signature

Date

D

C

/

2214

Signature

Date
3/18/22
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TYPICAL DRIP LINE SYSTEM LAYOUT
SCALE: N.T.S. PLAN VIEW / SECTION

NOTE:
TRIANGULAR
SPACE EMITTERS
AS SHOWN
BELOW

F

A

TO LATERAL

TO AIR
RELIEF /
FLUSH VALVE

TO AIR RELIEF /
FLUSH VALVE /
LATERAL

PVC LATERAL TO SUPPLY HEADER

PIPE TRANSITION FROM SUPPLY HEADER TO DRIP TUBING

42
8
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1

3 7

13 15
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2
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2" M
IN
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4"

  M
IN
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12

"  
M

IN
.

11

2

1
10

1 2 1710 11

13 15

2" M
IN

.
4"

  M
IN

.

5

6"

PRESSURE-COMPENSATING IN-LINE EMITTER TUBING:  SEE
LEGEND

1

PVC SUPPLY HEADER2

PVC RISER FROM 12" LATERAL TO 4" SUPPLY HEADER3

PIPE TRANSITION POINT FROM PVC HEADER TO EMITTER
TUBING

4

CONCRETE CURB OR HARDSCAPE5

PVC MAINLINE - SEE PLAN6

XERIGATION CONTROL VALVE - SEE LEGEND7

FLUSH VALVE AT LOW POINT OF SYSTEM - SEE LEGEND8

AIR RELIEVE VALVE AT HIGH POINT OF SYSTEM - SEE
LEGEND

9

½" COMP X ¾" MPT ADAPTER10

SCH 40 PVC TEE (SxSxT)11

BARB x BARB TEE12

TOP OF MULCH (SEE SPECS)13

TIE DOWN STAKE @ 6'-0" O.C. AND AT BENDS AND ENDS.14

FINISHED GRADE15

TOP SOIL COVER16

PVC SCH 4017

PVC SCH 40 ELBOW18

TYPICAL DRIPLINE SECTION

12 13 15 1 14

16

2" M
IN

.
2"

M
AX

.

A
DRIPLINE FLUSH VALVE
SCALE: N.T.S. SECTION

NOTE:
TEFLON TAPE ALL CONNECTIONS FLUSH CAP TO
REMAIN IN PLACE UNLESS FLUSHING DRIP LATERAL
LINES. A HOSE SHALL BE ATTACHED TO MHT MALE
ADAPTER WHENEVER FLUSHING OF LINES IS
PERFORMED TO PREVENT EROSION OF SLOPE
MATERIALS.

1
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4

5

6

1"
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H
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U
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A
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A

6

DRIPLINE FLUSH VALVE -
SEE IRRIGATION LEGEND
AND SPECIFICATION

1

1/2" SCH. 40 UVR PVC
LATERAL LINES INSTALLED
ON FINISHED GRADE

2

RAIN BIRD VB-6RND.3

PEA GRAVEL (3" THICK)4

90% COMPACTED
SUB-GRADE

5

FINISH GRADE IN PLANTING
AREAS

6

B

TOP OF MULCH1

6" ROUND VALVE BOX:
RAINBIRD VB-6RND OR
EQUAL

2

RAINBIRD AIR RELIEF
VALVE KIT OR EQUAL

3

3" MINIMUM DEPTH OF ¾"
WASHED GRAVEL

5

1/2" POLY PIPE6

FINISH GRADE4

1 2

4

5

6

3

BUILT-IN FLUSH CAP7

7

AIR RELIEF
SCALE: N.T.S. VIEWE

LAWN / SHRUB POP-UP (TRIPLE SWING JOINT)
SCALE: N.T.S. SECTION

NOTE:
CONTRACTOR MAY USE PRE-FABRICATED TRIPLE
SWING JOINT ASSEMBLY AS APPROVED BY THE
LANDSCAPE ARCHITECT

6" MIN. / 12" MAX.

12
" C

O
VE

R

NOTE:
TEFLON TAPE ALL CONNECTIONS

1

2

345

6

7

8

FINISH GRADE1

POP-UP SPRAY HEAD2

SCH 40 P.V.C. S x S x T FITTING
LATERAL x SPRINKLER INLET SIZE

3

P.V.C. SCH 80 NIPPLE4

TEFLON TAPE THREADS5

P.V.C. LATERAL6

PRE-ASSEMBLED SWING JOINT WITH
TWO POLY ELLS (THREADED x
INSERT) AND 6" POLY TUBING.  SIZE
PER SPRINKLER OUTLET.

7

HARDSCAPE8

F

SCALE:

SPRING CHECK VALVE
SECTION3" = 1'-0"

PLAN VIEW

BELOW GRADE

ON GRADE

4"
 - 

12
"

M
IN

.

1
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3 4
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6

3

4

13

5

4

1

3

SPRING CHECK VALVE - REFER TO
IRRIGATION LEGEND

1

HOOKED #3 REBAR INSTALL TO A
DEPTH OF 24"

2

PVC LATERAL - REFER TO IRRIGATION
LEGEND

3

SCH 40 UVR PVC TEE4

90% COMPACTED SUBGRADE5

FINISHED SURFACE6

G

18
" M

IN
.

4" M
IN

.

NOTE:
INSTALL VALVE BOX SO THAT TOP OF COVER IS 2"
ABOVE FINISH GRADE IN GROUND COVER AREAS AND
½" IN TURF AREAS

BALL OR GATE VALVE - 2 1/2" OR LESS
SCALE: SECTIONN.T.S.

1

2

3

4

5

67

8

9

10

1"
 IN

 T
U

R
F 

A
R

E
A

2"
 IN

 S
H

R
U

B 
A

R
E

A

FINISH GRADE1

PVC UNION2

RECTANGULAR PLASTIC
VALVE BOX, W/ LOCKING
COVER BRANDED "GV"

3

GATE VALVE OR BALL
VALVE W/ ROUND HANDLE
(AS SPECIFIED)

4

PVC MAIN LINE5

PVC MALE ADAPTER (2
REQUIRED)

6

ONE CUBIC FOOT 3/4"
CRUSHED ROCK

7

8" DIA. CL. 160 PVC
SLEEVE W/ FLARED
BOTTOM CONTACTING
SUPPLY LINE

8

PVC FEMALE ADAPTER9

FILTER FABRIC10

D

4
" 

C
L

R
.

M
IN

.

2
"

C
L

R

NOTE:  DO NOT CUT ADDITIONAL HOLES IN
BOX.

TO FLOW SENSOR

MASTER VALVE TO FLOW SENSOR
SCALE: N.T.S. SECTION

1

2 3 4
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7
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9 7
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11

12

MASTER CONTROL VALVE1

FINISH GRADE2

JUMBO PLASTIC VALVE BOX - W/ LOCKING
COVER BRANDED 'MV' ON COVER

3

'3m DBY-6' ELECTRICAL CONNECTORS4

PVC MALE ADAPTER - (2) REQ.5

PVC SCH. 80 - 45° ELL - (2) REQ.6

SCH 80 SUPPLY LINE SECTION7

1-1/2 CUBIC FT. CRUSHED ROCK8

COMMON & CONTROL WIRES BACK TO
CONTROLLER IN CONDUIT (LMD ONLY)

9

24" MIN. EXPANSION LOOP10

FILTER FABRIC11

CHRISTY ID TAG (ID-MAX-P-2-RC-006)12

I

5 PIPE DIA10 PIPE DIA

FLOW SENSOR TO MASTER VALVE
SCALE: N.T.S. SECTION
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4" C
LR
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C
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.

FINISH GRADE1

1" ELECTRICAL CONDUIT & SWEEP ELLS2

PLASTIC VALVE BOX, W/ LOCKING COVER.
HEAT BRAND "FS" ONTO COVER

3

FLOW SENSOR - SEE LEGEND FOR
SPECIFICATIONS

4

PVC MAIN LINE TO MASTER VALVE.
LENGTH PER SPECS AND PLAN.

5

PVC MALE ADAPTER (2 REQ.)6

TWO CUBIC FOOT ¾" CRUSHED ROCK7

FILTER FABRIC8

BELDEN #9883 CABLE (SENSOR LEADS TO
DATA RECORDER)

9

CONDUIT BUSHING10

3M DBY-6 DIRECT BURY SPLICE KIT W/
SKOTCHLOK SPRING CONNECTORS

11

PVC MAINLINE PIPE PER SPECIFICATION12

13

PVC SCH. 80 - 45° ELL- (2) REQUIRED13

H

REDUCED PRESSURE ASSEMBLY (1/2" - 2")
SCALE: VIEWN.T.S.

18
"

M
IN

.

3"

NOTES:
1. INSTALLATION MUST
CONFORM TO LOCAL CODES
2. CONTRACTOR MUST PROVIDE
BACKFLOW CERTIFICATION
3. LOCATE BACKFLOW IN
PLANTER WHERE POSSIBLE

1

2

3

4 5

6

7

8
9

10

11

1213

14

4" THICK CONCRETE PAD
SET 2" ABOVE GRADE

1

BRASS ELL 902

POLAR BEAR COVER (IF SPECIFIED)3

ENCLOSURE PER LEGEND & SPECS4

BACKFLOW PREVENTER PER LEGEND & SPECS5

BRASS NIPPLE LINE SIZE TYPICAL6

HASP W/ MASTER #2526 PADLOCK7

SCH 80 PVC TO MASTER VALVE8

SCH 80 FEMALE ADAPTER9

BRASS NIPPLE10

NATIVE SOIL COMPACTED TO ORIGINAL
DENSITY

11

12" X 12" X 24" CONCRETE THRUST BLOCKS12

SCH 80 PVC TO METER13

BALL VALVE14

C

L2.2
#

2214
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REMOTE CONTROL VALVE
SCALE: N.T.S

2"

2"
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11 12 1314

15

1617

SECTION

CONTROL VALVE1

FINISH GRADE OF TURF2

FINISH GRADE OF SHRUB AREA3

3M DBY-6 DIRECT BURY SPLICE KIT
W/ SCOTCHLOK SPRING
CONNECTORS

4

PVC SCH 80 ELL5

PVC SCH 80 MAIL ADAPTER (TWO
REQUIRED)

6

PVC SCH 80 NIPPLE7

CHRISTY VALVE SEQUENCE TAG8

MULCH BED9

PLASTIC RECTANGULAR VALVE BOX
WITH BOLT DOWN COVER, USE
STAINLESS BOLT, NUT AND
WASHER.  BOX TO BE PLACED AT
RIGHT ANGLE TO HARDSCAPE
EDGE.  HEAT BRAND "RCV" AND
CONTROL STATION # ONTO LID

10

ONE CUBIC FT. CRUSHED ROCK11

P.V.C. MAINLINE12

P.V.C. SCH 80 TEE13

COMMON AND CONTROL WIRES14

24" MIN. EXPANSION LOOP15

SCH 80 UNION (SxS)16

FILTER FABRIC17

J

2214

Signature

Date
3/18/22
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NOTE:
INSTALL RAIN SHUT-OFF TRANSMITTER AT THE TOP CORNER EAVE
ABOVE GARAGE DOOR CLOSEST TO THE WALL OF CONTROLLER.
KEEP CLEAR FROM OVERHEAD OBJECTS, PER MFR.
RECOMMENDATIONS.

INTERIOR WALL MOUNT CONTROLLER
SCALE: N.T.S. SECTION / ELEVATION

18
"

C
O

V
ER

1

2

3

4

5

6

7

6

8

9

12"
MIN.

48
" M

IN
.`

CONTROLLER - REFER TO
MANUFACTURER'S
RECOMMENDATIONS AND
SPECIFICATIONS FOR
MOUNTING.  SEE LEGEND
FOR MODEL NUMBER

1

BUILDING WALL2

PVC SCH 80 SWEEP ELL3

120 VAC POWER PROVIDED
BY OTHERS

4

FINISH FLOOR5

1" SCH 80 UVR-PVC CONDUIT
/ JUNCTION BOX FOR VALVE
WIRING

6

PROVIDE SILICON
WATERPROOF SEAL AT PIPE
PENETRATION

7

FINISH GRADE8

120 VAC 60Hz TRANSFORMER
(OUTPUT 24 VAC, .75 A) W/
POWER CORD TO
CONTROLLER

9

K
WIRELESS RAIN SENSOR
SCALE: NTS VIEW / ELEVATION

1 2 3 4
VT = VALVE TEST

VT MV COM

5 6 7 8 9 10 11 12 AUX

24
 V

A
C

G
N

D

S
E

N

WR2 WIRELESS SENSOR

WIRING DETAIL

NOTES:
1. FOR BEST PERFORMANCE, THE CONTROLLER INTERFACE

SHOULD BE INSTALLED AT LEAST FIVE FEET ABOVE THE
GROUND.

2. IT IS RECOMMENDED THAT THE CONTROLLER INTERFACE
BE INSTALLED AWAY FROM SOURCES OF ELECTRICAL
INTERFERENCE (SUCH AS TRANSFORMERS, GENERATORS,
PUMPS, FANS, ELECTRICAL METER BOXES) AND METAL
OBJECTS TO MAXIMIZE COMMUNICATION RANGE.

C
O

M

24
 V

A
C

G
N

D

S
E

N

C
O

M

WALL MOUNTING NOTE:
MOUNT SENSOR ON ANY SURFACE WHERE
IT WILL BE EXPOSED TO UNOBSTRUCTED
RAINFALL, BUT NOT IN PATH OF SPRINKLER
SPRAY, NO MORE THAN 300' FROM RECEIVER
UNIT. MOUNT RECEIVER UNIT NO FURTHER
THAN 6' FROM CONTROLLER.

1

2

3

WIRELESS RAIN SENSOR

45

6

7

8

9
RED

OR
BLACK
WIRES

TO
HERE

GREEN
OR
WHITE
WIRES
TO
HERE

INDOOR /
OUTDOOR

WALL

EXTERIOR WALL (SEE NOTE BELOW)1

WIRELESS RAIN SENSOR2

WIRELESS SENSOR CONTROLLER
INTERFACE

3

CABLE HARNESS FOR CONTROLLER
INTERFACE - (30" MAXIMUM)

4

1-INCH PVC SCH 40 CONDUIT AND
FITTINGS  FOR VALVE WIRES

5

INDOOR / OUTDOOR CONTROLLER PER
IRRIGATION LEGEND

6

JUNCTION BOX7

1/2-INCH PVC SCH 40 CONDUIT TO POWER
SUPPLY

8

GROUNDING WIRE TO GROUNDING GRID9

L
PIPE SLEEVING AND TRENCHING
SCALE: N.T.S. SECTION

MAIN LINE AND CONTROL WIRES
IN AVERAGE SOIL CONDITIONS
DIMENSION (PIPE)

UP TO 2 1/2" SIZE

3" - 5-1/2" SIZE

A

18"

24"

MAIN LINE & CONTROL
WIRES UNDER PAVING

DIMENSION A B

24" 4"

LATERAL PIPES

DIMENSION
ALL HEADS (UNLESS
OTHERWISE SPEC'D)

A

12"

SECTION C

SECTION A

SECTION  B

NOTE:  TRENCHES TO BE WIDE ENOUGH TO ALLOW 4" MIN. HORIZONTAL
CLEARANCE BETWEEN PARALLEL PIPES.  COMPACT TRENCH BACKFILL TO
COMPACTION SAME AS ADJACENT AREAS AND TO 90% COMPACTION IN
PAVED AREAS.

'A' IS MEASURED
BELOW AGGREGATE
BASE OF PAVING

SECTION  A SECTION  B

SECTION  C

6" SIZE or GREATER 24"

FINISH GRADE

LATERAL
LINE- SEE
SECTION
'B' FOR
UNDER
PAVING
CONDITION.

A

FINISH GRADE PAVING

SUB-BASE

SAND BACKFILL

SCH. 40 P.V.C. OR
SCH 80, SEE NOTES
ABOVE, 2X LINE SIZE

MAINLINE

CONTROL WIRES USE
SEPARATE P.V.C. SCH
40 SLEEVE UNDER
ALL PAVING 2 ½" MIN.
A

A

FINISH GRADE

12
"

A

WARNING TAPE -
SEE NOTE BELOW

MAINLINE

CONTROL WIRES
TAPED AT 10'
INTERVALS BELOW
MAINLINE

B B

B

SLEEVES UNDER ROADS / PAVING:
6" DIA OR LESS 36" COVER
GREATER THAN 6" 48" COVER
SCH 80 PVC

SLEEVES UNDER PAVING (NON-ROAD)
LESS THAN 3" DIA. 18" COVER
3" - 5 1/2" 24" COVER
6" OR GREATER 36" COVER
SCH 40 PVC

M

IRRIGATION NOTES:

MAIN LINE PIPING AND CONTROL WIRES UNDER PAVING SHALL BE INSTALLED IN
SEPARATE SLEEVES.  MAIN  LINE SLEEVE SIZE SHALL BE A MINIMUM OF TWICE
THE DIAMETER OF THE PIPE TO BE SLEEVED OR AS INDICATED ON THE
DRAWINGS.  CONTROL WIRE SLEEVES SHALL BE OF SUFFICIENT SIZE FOR THE
REQUIRED NUMBER OF WIRES UNDER PAVING.

LATERAL LINE PIPING UNDER PAVING SHALL BE PVC SCHEDULE 40 PIPE AND
SHALL BE INSTALLED PRIOR TO PAVING.

PIPE SIZES SHALL CONFORM TO THOSE SHOWN ON DRAWINGS.  NO
SUBSTITUTIONS OF SMALLER PIPE SIZES SHALL BE PERMITTED, BUT
SUBSTITUTIONS OF LARGER SIZES MAY BE APPROVED.  ALL DAMAGED AND
REJECTED PIPE SHALL BE REMOVED FROM THE SITE AT THE SAID TIME OF
REJECTION.

FINAL LOCATION OF THE AUTOMATIC CONTROLLER SHALL BE APPROVED BY THE
OWNER'S REPRESENTATIVE.

120 V.A.C. ELECTRICAL POWER SOURCE AT CONTROLLER LOCATION SHALL BE
PROVIDED BY OTHERS.  THE IRRIGATION CONTRACTOR SHALL MAKE THE FINAL
CONNECTION FROM THE ELECTRICAL SOURCE TO THE CONTROLLER.

SPRINKLER HEADS SHALL BE PERPENDICULAR TO FINISH GRADE UNLESS
OTHERWISE SPECIFIED.

THE IRRIGATION CONTRACTOR SHALL FLUSH AND ADJUST ALL SPRINKLER HEADS
AND VALVES FOR OPTIMUM COVERAGE WITH MINIMUM OVERSPRAY ONTO
WALKS, STREETS, WALLS, ETC.

THIS DESIGN IS DIAGRAMMATIC.  ALL PIPING, VALVES, ETC., SHOWN WITHIN
PAVED AREAS IS FOR DESIGN CLARIFICATION ONLY AND SHALL BE INSTALLED IN
PLANTING AREAS WHEREVER POSSIBLE. THE CONTRACTOR SHALL LOCATE ALL
VALVES IN SHRUB AREAS.

IT IS THE RESPONSIBILITY OF THE IRRIGATION CONTRACTOR TO BECOME
FAMILIAR WITH ALL GRADE DIFFERENCES, LOCATION OF WALLS, RETAINING
WALLS, STRUCTURES AND UTILITIES.  THE IRRIGATION CONTRACTOR SHALL
REPAIR OR REPLACE  ITEMS DAMAGED BY WORK.  SHALL ALSO COORDINATE
WORK WITH OTHER CONTRACTORS FOR THE LOCATION AND INSTALLATION OF
PIPE SLEEVES AND LATERALS THROUGH WALLS, UNDER ROADWAYS AND
PAVING, ETC.

DO NOT WILLFULLY INSTALL THE SPRINKLER SYSTEM AS  SHOWN ON THE
DRAWINGS WHEN IT IS OBVIOUS IN THE FIELD THAT UNKNOWN OBSTRUCTIONS,
GRADE DIFFERENCES OR DIFFERENCES IN THE AREA DIMENSIONS EXIST THAT
MIGHT NOT HAVE BEEN CONSIDERED IN THE ENGINEERING.  SUCH
OBSTRUCTIONS OR DIFFERENCES SHOULD BE BROUGHT TO THE ATTENTION OF
THE OWNER'S AUTHORIZED REPRESENTATIVE.  IN THE EVENT THIS NOTIFICATION
IS NOT PERFORMED, THE IRRIGATION CONTRACTOR SHALL ASSUME FULL
RESPONSIBILITY FOR ANY REVISIONS NECESSARY.

SPRINKLER EQUIPMENT NOT OTHERWISE DETAILED OR SPECIFIED SHALL BE
INSTALLED AS PER MANUFACTURER'S RECOMMENDATIONS AND
SPECIFICATIONS.
REFER TO SPECIFICATIONS FOR ADDITIONAL DETAILED INFORMATION.

ADV (ANTI-DRAIN VALVES) UNITS AS SHOWN IN THE DETAILS ARE FOR TYPICAL
INSTALLATION ONLY AND MAY NOT BE REQUIRED ON ALL HEADS.  PRIOR TO
INSTALLATION THE CONTRACTOR SHALL VERIFY  WITH THE ON-SITE GRADES.  IF
THERE IS AN  ELEVATION DIFFERENCE OF 24" OR MORE BETWEEN THE HIGHEST
HEAD AND THE LOWEST HEAD ON A SYSTEM, THE ADV'S SHALL BE INSTALLED
PER THE DETAIL.  NO LOW HEAD DRAINAGE ALLOWED

CONTRACTOR TO VERIFY ALL CONDITIONS AND DIMENSIONS SHOWN ON THE
PLANS AT THE SITE PRIOR TO COMMENCEMENT WITH ANY WORK UNDER THIS
CONTRACT.

THE CONTRACTOR SHALL CARRY ALL WORKMAN'S COMPENSATION, PUBLIC
LIABILITY AND PROPERTY DAMAGE INSURANCE AS REQUIRED BY THE OWNER.

INSTALL ALL EQUIPMENT AND MATERIALS AS SHOWN ON THE DRAWINGS AND
PER THE SPECIFICATIONS.

PRIOR TO COMMENCEMENT OF WORK THE CONTRACTOR SHALL CONTACT THE
LANDSCAPE ARCHITECT AND COORDINATE ALL INSPECTIONS

EXTREME CARE SHALL BE EXERCISED IN EXCAVATING AND WORKING NEAR
EXISTING UTILITIES.  CONTRACTOR SHALL VERIFY THE LOCATION AND
CONDITION OF ALL UTILITIES AND BE RESPONSIBLE FOR DAMAGE TO ANY
UTILITIES.

THE CONTRACTOR SHALL PROTECT WORK FROM DAMAGE AND THEFT AND
REPLACE ALL DAMAGED OR STOLEN PARTS AT THEIR EXPENSE UNTIL THE WORK
IS ACCEPTED IN WRITING BY THE OWNER.

THIS SYSTEM DESIGN IS BASED ON THE REGULATED OPERATING PRESSURE AND
THE MAXIMUM FLOW DEMAND SHOWN ON THE IRRIGATION DRAWINGS AT EACH
POINT OF CONNECTION.

THE CONTRACTOR SHALL KEEP THE PREMISES CLEAN AND FREE OF EXCESS
EQUIPMENT, MATERIALS AND RUBBISH.

PRESSURE LINES SHALL BE TESTED UNDER HYDROSTATIC PRESSURE OF 150 PSI
FOR TWO HOURS AND SHALL BE PROVEN WATER TIGHT.

IRRIGATION WORK SHALL BE GUARANTEED BY THE CONTRACTOR AS TO
MATERIAL AND WORKMANSHIP FOR A PERIOD OF ONE YEAR FOLLOWING THE
DATE OF FINAL ACCEPTANCE OF THE WORK.

MATERIALS AND EQUIPMENT SHALL CONFORM TO APPLICABLE STATE OF
CALIFORNIA AND LOCAL CODES.

L2.3
#

2214

Signature

Date

D

C

/

XERIGATION CONTROL ZONE KIT - LOW FLOW
SCALE: N.T.S. SECTION

1 2

3

4

5

6

7

8 9 10

11

12

13 14 15

16 17

18

19

FINISH GRADE / TOP OF MULCH1

VALVE BOX WITH COVER:  JUMBO
SIZE HEAT BRAND 'RCV' AND
CONTROLLER STATION # ONTO LID.

2

30-INCH LINEAR LENGTH OF WIRE,
COILED

3

WATERPROOF CONNECTION4

FILTER FABRIC5

CHRISTY ID TAG6

REMOTE CONTROL VALVE
(INCLUDED ON CONTROL ZONE KIT)
SEE PLAN FOR SIZE.

7

PRESSURE REGULATING QUICK
FILTER (INCLUDED IN CONTROL
ZONE KIT)

8

PVC SCH 40 FEMALE ADAPTOR9

LATERAL PIPE (TO SYSTEM)10

PVC SCH 80 NIPPLE (2-INCH
LENGTH, HIDDEN)

11

PVC SCH 80 ELL12

PVC SCH 80 NIPPLE (2-INCH
LENGTH, HIDDEN) AND PVC SCH 80
ELL

13

PVC SCH 80 TEE OR ELL14

MAINLINE PIPE15

3-INCH MIN. DEPTH OF 3/4-INCH
WASHED GRAVEL

16

1" X 3/4" REDUCING COUPLING17

PVC UNION18

BRICK (1 OF 4)19

N

VALVE
C-1 404 SPRAY
C-2 269 SPRAY
C-3 240 SPRAY
C-4 232 DRIPLINE
C-5 436 SPRAY
C-6 401 SPRAY
C-7 224 SPRAY
C-8 221 SPRAY
C-9 424 DRIPLINE
C-10 322 SPRAY
C-11 557 DRIPLINE
C-12 55 DRIPLINE
TOTAL 3743

TOTAL SPRAY 2517
TOTAL DRIPLINE 1268

2214

Signature

Date
3/18/22

California Coastal Commission 
A-5-LGB-22-0025 
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STATE OF CALIFORNIA – CALIFORNIA NATURAL RESOURCES AGENCY GAVIN NEWSOM, GOVERNOR

CALIFORNIA COASTAL COMMISSION 
455 MARKET STREET, SUITE 228 
SAN FRANCISCO, CA 94105-2219 
VOICE (415) 904-5200 
FAX (415) 904-5400  

March 30, 2023 

REVISED BLUFF EDGE & GEOLOGIC REVIEW MEMORANDUM 

To: Bailey Warren, Coastal Program Analyst 

From: Joseph Street, Ph.D., P.G., Staff Geologist 

Re: 1007 Gaviota Dr., Laguna Beach (Gray Residence) 
Appeal No. A-5-LGB-22-0025 

This memorandum is an update to the review memo included as Exhibit 5 to the previously 
published staff recommendation on this appeal, both dated February 24, 2023. The current 
memo reviews new information provided by the applicant and recovered from City and 
Commission records, and revises several of the conclusions reached in my earlier review. 
However, my recommendation as to the location of the bluff edge remains unchanged. 

The purpose of this memorandum is to (a) determine the position of the bluff edge, 
consistent with the City of Laguna Beach Local Coastal Program (LCP) definition, on the 
subject property; and (b) evaluate the bluff top setback necessary to ensure the stability of 
the new development over its economic life without reliance on shoreline protection. To 
this end, I have reviewed the following documents provided by the applicant or otherwise 
directly addressing conditions on the site: 

1) Geofirm, Inc. and E. J. Miller, Inc., 1980, “Limited Geotechnical Investigation, Slope
Instability and Remedial Design Recommendations, 1021 and 1031 Gaviota Street, Laguna
Beach, California”, May 30, 1980, signed by H. Lawrence and E. J. Miller.

2) E. J. Miller, Inc., 1980, “Proposed Design Scheme for Stabilizing the Failed Slope on the
Seaward Side of the Residence at 1007 Gaviota Drive, Laguna Beach, California”, October
23, 1980, signed by E. J. Miller.

3) E. J. Miller, Inc., 1981, “Final Report of Observations and Tests during Repair of the Slope
on the Seaward Side of the Residence at 1007 Gaviota Drive, Laguna Beach, California”,
May 19, 1981, signed by E. J. Miller.

4) Geofirm, Inc., 2015, “Geotechnical Bluff Top Evaluation, 1007 Gaviota Dr., Laguna Beach,
California”, May 8, 2015, signed by H. H. Richter and K. A. Trigg.

5) Geofirm, Inc., 2016, “Preliminary Geotechnical Investigation For Residence Remodel and
Additions, 1007 Gaviota Dr., Laguna Beach, California”, July 20, 2016, signed by E. Hilde
and E. J. Aldrich.

6) Geofirm, Inc., 2019a, “Geotechnical Slope Stability Determination, 1007 Gaviota Dr.,
Laguna Beach, California”, April 8, 2019, signed by Z. Wang and K. A. Trigg.
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7) Geofirm, Inc., 2019b, “Updated Preliminary Geotechnical Investigation For Residence
Remodel and Additions and Response to Review Dated June 17, 2019, 1007 Gaviota Dr.,
Laguna Beach, California”, July 16, 2019, signed by K. A. Trigg and Z. Wang.

8) Geofirm, Inc., 2019c, “Clarification of Bluff Edge Determination, 1007 Gaviota Dr., Laguna
Beach, California”, September 18, 2019, signed by K. A. Trigg.

9) GeoSoils, Inc., 2021, “Discussion of Coastal Hazards and Wave Runup, 1007 Gaviota
Drive, City of Laguna Beach, Orange County, California”, October 8, 2021, signed by D. W.
Skelly.

10) Geofirm, Inc., 2021, “Review of Slope Retaining Walls and Bluff Edge Determination, 1007
Gaviota Dr., Laguna Beach, California”, October 22, 2021, signed by K. A. Trigg.

11) GeoSoils, Inc., 2022, “Final Coastal Bluff Edge Evaluation, 1007 Gaviota Drive, Laguna
Beach, Orange County, California 92651”, dated February 22, 2022, signed by J. P.
Franklin and D. W. Skelly.

12) Stoney Miller and Geofirm Consultants, Inc., 2022, “Review of Revised Residence Plans
and Slope Stability, Response to Coastal Commission Comments, 1007 Gaviota Dr.,
Laguna Beach, California”, October 3, 2022, signed by K. A. Trigg and H. H. Richter.

13) Stoney Miller and Geofirm Consultants, Inc., 2023, “Response to Coastal Commission
Email dated January 4, 2023, 1007 Gaviota Dr., Laguna Beach, California”, January 13,
2023, signed by K. A. Trigg.

14) Stoney Miller and Geofirm Consultants, Inc., 2023, “Response to Bluff Edge & Geologic
Setback Review Memorandum dated February 24, 2023, Exhibit 5 to De Novo Appeal A-5-
LGB-22-0025, 1007 Gaviota Drive, Laguna Beach, California”, dated March 3, 2023, signed
by K. A. Trigg.

I have also consulted oblique aerial photographs of the site provided by the California 
Coastal Records Project (https://www.californiacoastline.org) and historical overhead aerial 
photographs of the site from the University of California Santa Barbara Library archive 
(https://mil.library.ucsb.edu/ap_indexes/FrameFinder/, accessed January 27, 2023). I have 
also viewed the bluff and project site from the beach on several occasions, most recently 
on February 18, 2020.  

Site Description 
As described in the geotechnical investigations provided by Geofirm (Refs. 5, 7), the 
coastal bluff at the site is composed of Topanga Formation siltstone and sandstone 
bedrock overlain unconformably by geologically recent, sandy marine and non-marine 
terrace deposits. The exterior face of the bluff is largely composed of artificial fill supported 
by a masonry wall at the bluff toe and two upper bluff retaining walls (Figs. 1, 2). The 
stabilization system also includes a zone of buried concrete that provides a footing for the 
upper retaining walls. The fill slope and retaining wall system was constructed in 1980-81 
(under Coastal Development Permit No. A-80-7442), in response to bluff erosion and 
instability affecting both the 1007 Gaviota Dr. property and the neighboring lot to the south 
(1021 Gaviota Dr.). Ref. 1 described landslides underlying the westernmost portion of the 
1007 Gaviota Dr. property, the sewer lift station at the end of Anita St. (neighboring site to 
the north) the bluff seaward of 1021 Gaviota Dr.: 

The landslides involve the movement of bedrock downslope along bedding in clay-rich shale 
strata which has an out-of-slope dip component. Movement has been triggered primarily by 
removal of downslope stratigraphic support due to general seacliff retreat. Failure of the 
bedrock promoted concomitant slumping of upslope terrace deposits. Such failure was 
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probably also promoted by high groundwater pore pressures resulting from the infiltration of 
dispersed precipitation upon the slope and general region coupled with concentrated discharge 
from the deck area … 

Ref. 14 indicates that the landslides occurred during the rainy winter of 1980. Refs. 5 and 7 
suggest that some previous sliding and bluff erosion may have been triggered by heavy 
rains during the winter of 1969. 

Based the information contained in the Geofirm reports (Refs. 1, 4, 7, 8), the subject site 
extends from an elevation of approximately 10 feet above mean sea level (MSL) at the 
back of the beach to about +60 feet MSL at Gaviota Dr. (Figs. 1, 2). The edge of the rear-
yard patio (i.e., the top of the uppermost retaining wall and edge of the fill slope) occurs at 
an elevation of about +52 feet MSL, and the geologic reports (e.g., Refs. 5, 7, 13, 14) 
indicate that the natural marine terrace deposits behind the fill also extend to this elevation. 
In its current state, including the fill and retaining walls, the bluff (along Section A-A’, Fig. 
2) has an average slope of about 48 degrees (or about 1:1 horizontal to vertical, h:v). 
Cross-sections in Refs. 1, 5 and 7 indicate that the natural bluff beneath may have an 
average slope of 40 – 42 degrees, but with steeper sections of 65 – 80 degrees. 

Coastal Bluff Edge Determination 
The Land Use Element (LUE) of the City of Laguna Beach’s certified Local Coastal 
Program includes the following definition of “Oceanfront Bluff Edge or Coastal Bluff Edge” 
(Glossary Definition 101) [emphasis added]: 
 

The California Coastal Act and Regulations define the oceanfront bluff edge as the upper 
termination of a bluff, cliff or seacliff. In cases where the top edge of the bluff is rounded away 
from the face of the bluff, the bluff edge shall be defined as that point nearest the bluff face 
beyond which a downward gradient is maintained continuously to the base of the bluff. In a 
case where there is a step like feature at the top of the bluff, the landward edge of the 
topmost riser shall be considered the bluff edge. Bluff edges typically retreat over time 
because of erosional processes, landslides, development of gullies, or by grading 
(cut). In areas where fill has been placed near or over the bluff edge, the original bluff 
edge, even if buried beneath fill, shall be taken to be the bluff edge. 

 
This definition is similar, though not identical to the definition of “bluff edge” contained in 
the Coastal Commission’s regulations (Cal. Code Reg. Title 14, §13577(h)).1 Notably, the 
LUE definition specifies that grading cuts act as an erosional process that cause the bluff 
edge to retreat, while artificial fill placed near or over the bluff edge is to be discounted and 
the edge of the buried natural bluff materials used as the bluff edge. The LUE (in Definition 
102) further clarifies that a coastal bluff encompasses the entire slope between the upland 
area and the beach, and not just the steepest portion of the slope: 
 

Oceanfront Bluff/Coastal Bluff – A bluff overlooking a beach or shoreline or that is subject 
to marine erosion. Many oceanfront bluffs consist of a gently sloping upper bluff and a 
steeper lower bluff or sea cliff. The term “oceanfront bluff” or “coastal bluff” refers to the entire 

 
1 Section 13577(h)(2) of the Commission’s regulations defines the “bluff edge” as follows: 

Bluff line or edge shall be defined as the upper termination of a bluff, cliff or seacliff. In cases where the top edge of 
the cliff is rounded away from the face of the cliff as a result of erosional processes related to the presence of the 
steep cliff face, the bluff line or edge shall be defined as that point nearest the cliff beyond which the downward 
gradient of the surfaces increases more or less continuously until it reaches the general gradient of the cliff. In a 
case where there is a steplike feature at the top of the cliff face, the landward edge of the topmost rise shall be taken 
as the cliff edge. 
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slope between a marine terrace or upland area and the sea. The term “sea cliff” refers to the 
lower, near vertical portion of an oceanfront bluff. 2 

 
At the project site, a bluff edge determination pursuant to the LUE definition must take into 
consideration both the grading cuts and placement of fill on the bluff associated with the 
1980-81 slope repairs and wall installation, which first modified and then obscured the bluff 
edge. 
 
The applicant’s earlier bluff edge evaluations (see Refs. 4, 5, 7, 8, 10) posed two basic 
arguments. The first was that seaward facing slope at the site does not constitute a coastal 
or oceanfront bluff under the LCP because the average slope of the natural (pre-
stabilization) bluff is less than 45 degrees, and thus does not meet the threshold in the 
Municipal Code definition (Sec. 25.50.004(a)). This argument is incorrect for several 
reasons. First, while I agree that the average slope of the natural bluff face, behind the fill 
and retaining walls, is slightly less than 45 degrees, it also appears to have multiple 
steeper sections with slopes exceeding 45 degrees. Thus, the bluff here would appear to 
be a bluff with irregular slope or “multiple slope condition” under Section 25.50.004(a)(i), 
with a bluff edge at the “most inland 45 degree or greater slope”, which at the subject site 
occurs at the upper edge of the marine terrace deposits at an elevation of approximately 
52 feet MSL. Second, and more importantly, the coastal bluff and bluff edge definitions in 
the LUE, which are determinative in this case, contain no slope-based restrictions on what 
qualifies as an “oceanfront bluff”. The seaward facing slope at this site qualifies as a 
coastal bluff under the LCP.  
 
The second argument presented, that the Commission has already delineated the bluff 
edge as the top of the uppermost retaining wall approved under the 1980 CDP, is non-
technical in nature and is addressed in the staff report (see section C, Coastal Hazards). 
 
In a later applicant submittal, the GeoSoils “Final Coastal Bluff Edge Evaluation” (Ref. 11), 
the coastal bluff edge as it existed historically, prior to the 1980-81 stabilization work, was 
evaluated using stereoscopic analysis of overhead aerial photographs dating from 1947 
and 1963. GeoSoils reported that the position of the bluff edge did not change between 
these two dates, and that the historical bluff edge line was coincident with the top of the 
uppermost retaining wall across much of the subject site (Fig. 1). This is a useful study, as 
it provides an estimate of the bluff edge position prior to both the 1980 landslide and the 
grading cuts and fill placement associated with the construction of the retaining walls. 
However, the applicant’s bluff edge line does not represent the bluff edge under the LUE 
definition because it does not account for the bluff edge retreat that resulted from grading 
cuts during the upper retaining wall construction in 1980-81 (described in Refs. 3 and 14). 

 
2 The Laguna Beach Municipal Code Section 25.50.004 contains a somewhat different definition of a coastal/oceanfront 
bluff and coastal bluff edge: 

(a) An “oceanfront bluff” is an oceanfront landform having a slope of forty-five degrees or greater from horizontal 
whose top is ten or more feet above mean sea level. 
(i) In cases where an oceanfront bluff possesses an irregular or multiple slope condition, the setback will be taken 
from the most inland forty-five degree or greater slope. 
(ii) In cases where the landform constitutes an oceanfront bluff whose slope is less than forty-five degrees, a 
determination as to whether or not the specific landform is subject to this provision shall be made by the director of 
community development. 

However, the Municipal Code definitions predate the certification of the 2012 Land Use Element, and the Commission 
has through numerous prior actions found that the LUE coastal bluff and bluff edge definitions supersede the older 
definitions in cases where they conflict. 
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Rather, Ref. 11 posits a bluff edge line that longer existed (or had been substantially 
altered) by the time walls were constructed. 
 
The construction of the existing retaining wall system at 1007 and 1021 Gaviota Dr. 
required significant excavation and grading on the bluff face to install the wall footings 
(Refs. 3, 14). At the top of the bluff, the installation of the upper wall involved a significant 
cut (8-10 feet wide, up to 12-14 feet deep) into the native upper bluff materials.  This cut 
removed the pre-existing bluff edge, and along the central portion of the site (section A-A’, 
Fig. 2), retreated the bluff edge (the top edge of the natural marine terrace deposits) 
approximately 10 feet landward. Once the wall and footings were installed, the cut was 
backfilled with sandy fill. 
 
Ref. 14 notes that the cuts associated with the wall installation were temporary, lasting 
only as long as the construction effort, and were backfilled to restore the bluff to near its 
former position. While recognizing the validity of these statements, I do not see that they 
change the bluff edge delineation under the LUE definition. The LUE definition explicitly 
recognizes that “[b]luff edges typically retreat over time because of erosional processes, 
landslides, development of gullies, or by grading (cut)”, and does not make a distinction 
between situations in which a cut is backfilled or left open. To the contrary, the LUE 
definition provides specific direction that fill be discounted when delineating the bluff edge. 
In the present context, the most logical interpretation of the phrase “original bluff edge” 
cited in the definition is the bluff edge as it existed immediately prior to the fill placement, 
i.e., the edge of recently cut natural upper bluff materials. Otherwise, the phrase “original 
bluff edge” could be taken to mean the bluff edge at any arbitrary past point in time. 
 
With these considerations in mind, the coastal bluff edge on the subject lot, as defined in 
the LUE, occurs at the seaward edge of the natural marine terrace deposits where they 
contact the artificial fill. This is the remnant edge of the cut described in Ref. 3. Along 
cross-section A-A’, across the central portion of lot, the LUE bluff edge occurs about 10 
feet landward of the top of the upper retaining wall (i.e., the seaward edge of the fill), at an 
elevation of about +52 feet MSL (Fig. 2). Geofirm (Refs. 5, 7, 13, 14) has traced the 
location of this geologic contact (between fill, “Af”, and upper bluff marine and non-marine 
terrace deposits, “Qtm” and “Qtn”, respectively) across the site in its plan view figures (see 
Fig. 1). Along the northwestern flank of the site, on the lot immediately upcoast, the contact 
between the fill and non-marine terrace deposits appears to curve seaward (downslope), 
such that the upper portion of the bluff consists of natural terrace deposits rather than fill. 
In this area, the bluff edge is taken to be the top of the slope, approximately following the 
+53 ft MSL contour (Fig. 1). 

Bluff Top Setback  
 
The City of Laguna Beach LCP requires new principal development to be set back a 
minimum of 25 feet from the coastal bluff edge (LUE Action 10.2.7), with additional 
provisions that the setback be increased as necessary to address coastal hazards. 
Specifically, LUE Action 10.2.6 requires the setback be “a sufficient distance to ensure 
stability, ensure that it will not be endangered by erosion, and to avoid the need for 
protective devices during the economic life of the structure (75 years).” The policy further 
specifies that the development must maintain a minimum factor of safety against 
landsliding of 1.5 (static) or 1.2 (pseudostatic) over this timeframe, taking into account 
future bluff retreat and, among other things, the effects of sea level rise. In order to 
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conform to this policy, it is necessary to estimate a safe setback distance without relying 
on existing or future protective devices, including the existing retaining walls. 

Bluff Stability 
As noted above, the project site has experienced landsliding and bluff instability in the 
past, likely occurring along inclined strata in the Topanga Formation bedrock and triggered 
by (i) marine erosion at the bluff toe over time and (ii) saturation of upper bluff materials 
during winter storms (Refs. 1, 5, 7, 14). Without the protection and support provided by the 
existing wall system, similar bluff erosion and instability would be likely to recur in the 
future. The applicant’s initial slope stability analyses (Refs. 5 - 7), relying on relatively 
conservative assumptions about the shear strengths of the bluff materials (and the bedrock 
strata in particular), indicated the need for a large setback (about 59 feet from the top of 
the upper retaining wall) in order to achieve a 1.5 (static) factor of safety; based on this 
analysis, use of a lateral stability caisson array was recommended to increase bluff 
stability and allow for the proposed redevelopment, which at that point involved a larger, 
more seaward-located structure. Ref. 12, submitted in support of the current project 
proposal, included a revised slope stability analysis using a higher along-bedding shear 
strength value for the Topanga Formation strata. This revision was based on newly 
recovered, site-specific information contained in the engineering design reports for the 
existing retaining wall system (Ref. 3). The revised analysis indicated that, in the absence 
of the retaining wall system, a 1.5 factor of safety against landsliding was achieved 
approximately 14 feet landward of the top of the uppermost retaining wall (Section A-A’). 

The use of greater along-bedding shear strength values for the Topanga Formation rock 
appears to be justified by prior data, indicating that the revised slope stability analysis is 
valid. However, it is worth noting that though the retaining wall system was excluded from 
the analysis, the buried concrete fill that provides foundation support for the walls was not, 
and thus the analysis may not represent a completely “unprotected” bluff condition. This 
concrete fill is integrated into the existing bluff face and could not be removed without 
significant excavation and damage to the natural bluff, and in my view the revised analysis 
in Ref. 12 provides a reasonably realistic snapshot of bluff stability if the primary protective 
structures – the exterior walls -- were absent. 

Bluff Retreat 
Assessing the amount of future bluff erosion and retreat that could occur at the project site 
in the absence of the shoreline protection is complicated by the fact that the existing wall 
system has been in place for the last 40 years, and has effectively halted natural erosion 
processes at the site over that time period. As a result there is only limited historical 
information, and no recent evidence, on which to base future retreat estimates. The 
applicant’s coastal hazards analysis (Ref. 9) does not address this issue directly, simply 
noting that there is little visual evidence of bedrock or upper bluff erosion or beach 
narrowing in the area in a comparison of recent (March 2020) and historical (February 
1963) aerial photographs, and estimating an erosion rate of 0 ft/yr. over this period. Ref. 9 
does not discuss the prior landsliding at the site or the large amount of fill that was placed 
on the bluff during the 1980-81 stabilization work, which would have obscured any visual 
evidence of bluff erosion that occurred between 1963 – 1980 (Refs. 1, 5, 7, 14). Ref. 9 also 
makes no allowance for the possibility that future sea level rise could increase bluff erosion 
at the site. 
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The geologic reports by Geofirm provide more information about historical bluff erosion at 
the site, generally concluding that past erosion episodes have been relatively minor. Past 
rates of erosion and retreat at the bluff toe, pre-dating the lower seawall, appear to have 
been low, consistent with the relatively resistant nature of the Topanga Formation bedrock. 
Ref. 1 reports a bedrock erosion rate of 0.5 – 1 inch/year (0.04 – 0.08 ft/yr.) from a prior 
study. Ref. 7, based on examination of historical aerial photographs dating to 1931, finds 
no evidence of bluff toe erosion but indicates that some upper bluff erosion may have 
occurred between 1964 and 1970: 

In addition, the yard area backing the residence appears significantly reduced on the seaward 
edge in the images from 1970. It appears some material was lost at the top, possibly following 
the winter of 1969. The 1970 toe of the slope appears to be in the same location as 1931 and 
1964, suggesting the material loss is not associated with a gross failure. It is our interpretation 
the upper portion of the slope, possibly within the terrace sand, failed after increased saturation 
and flowed along the terrace bedrock contact following the heavy rainfall season. 

However, the amount of bluff edge retreat thought to have occurred in 1969 was not 
quantified. As noted above, additional landsliding occurred at the site during the rainy 
winter of 1980 and provided the impetus for the construction the existing retaining wall 
system (Refs. 1 – 3, 14). However, cross-sections of the 1007 and 1021 Gaviota sites 
attached to Ref. 1 (newly recovered from Commission files) indicate that the landsliding 
was more severe on the 1021 Gaviota lot, and that bluff erosion at the 1007 Gaviota site 
was confined to the bluff face, with little or no retreat of the bluff edge. As described above, 
most or all of the bluff edge retreat that occurred in 1980-81 was due to grading cuts 
during the installation of the upper wall rather than natural erosion. 

The available evidence suggests that significant bluff erosion at the site occurred only 
infrequently in the past, typically in conjunction with extreme rainfall events, but does not 
provide a strong basis for estimating future bluff retreat over the next 75 years. This is 
particularly true due to the potential for significant sea level rise over this period. By driving 
shoreline retreat, narrowing beaches, and increasing the frequency and energy of wave 
attack at the base of coastal bluffs, sea level rise is expected to increase rates of bluff 
erosion. Relying on historical observations alone risks underestimating future bluff retreat. 
The applicant’s coastal hazards report (Ref. 9) discounts the potential for sea level rise to 
increase bluff erosion at the site. Nonetheless, the wave runup analysis contained in this 
study does indicate that storm waves can reach and overtop the lower seawall, and would 
reach progressively higher elevations on the bluff face in the future with sea level rise 
(SLR). Particularly in the absence of armoring, this would be expected to trigger new 
episodes of bluff erosion, potentially at rates higher than observed historically. 

In order to get a rough sense of how much bluff retreat could occur at the site in the future, 
I have consulted the USGS CoSMoS bluff retreat tool (Barnard et al. 2018), which includes 
bluff retreat projections for several transects in the immediate project area, for several 
different sea level rise scenarios. The direct CoSMoS projections are less useful in the 
Laguna Beach area because one of the key model inputs, the historical bluff retreat rate, 
tends to be inaccurate due to the low resolution of the historical maps used in estimating 
these rates. To partially circumvent this weakness, I have instead (a) used the CoSMoS 
projections to calculate the factor by which bluff retreat is projected to increase, above the 
initial rate, for a given amount of SLR (in 2100), and (b) applied this factor to several 
estimates of the historical bluff retreat rate to generate future bluff retreat projections for 
several SLR scenarios. For the historical bluff retreat rate, I used the range cited by Ref. 1 
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(0.04 – 0.08 ft/yr.), along with an average rate (0.24 ft/yr.) provided by USGS for the four 
CoSMoS transects nearest the project site. For SLR scenarios of 1 – 2 m (3.3 – 6.6 ft) by 
2100, CoSMoS projects that average bluff erosion rates (for the period 2016 – 2100) in the 
project vicinity could increase by factors of 1.3 – 2 (130 - 200%) above the historical 
baseline. Applied to the historical retreat rates from Ref. 1, these factors of increase in the 
rate of bluff erosion would result in 4 – 16 feet of bluff retreat over the next 75 years.  
Using the higher USGS historical retreat rate, the projections increase to 23 – 48 ft over 
the next 75 years. 

Total Setback (No Armoring Condition) 

Combined with the 14-foot setback needed to assure a 1.5 (static) factor of safety under 
present day conditions, the above bluff retreat projections suggest the need for a total 
geologic setback on the order of 18 – 30 feet (for the more realistic historical bluff retreat 
rates from Ref. 1) or 37 – 62 feet (for the higher USGS retreat rates), without relying on 
shoreline protection. Based on the relatively resistant bedrock present at the bluff toe, and 
the low frequency of significant bluff erosion episodes observed in the decades prior to 
1980, I suspect that the lower bluff retreat projections are more realistic, even for the 
relatively high sea level rise scenarios examined in my rough analysis. Nonetheless, the 
large range in the bluff retreat projections underscores the high level of uncertainty in 
predicting the bluff erosion response to future conditions. 
 
The City LCP requires a minimum 25-foot development setback from the bluff edge for 
new principal development. As shown in Fig. 1, a 25-ft setback from the LUE bluff edge, 
would result in larger setbacks – on the order of 40 – 50 feet from the top of the existing fill 
slope (i.e., top of the upper retaining wall), which extends seaward of the natural bluff face, 
across most of the subject lot. The 40 – 50-foot geologic setbacks that would result from 
applying the default 25-foot bluff edge setback3 would provide a substantial buffer against 
future increases in the bluff erosion rate due to SLR. For these reasons, I believe that a 
development setback of 25 feet from the coastal bluff edge, as defined in the City’s 
certified LUE and illustrated in Fig. 1, is likely to ensure the safety and stability of new 
development at the site over a 75-year economic life, without reliance on shoreline 
protection. However, given the uncertainties involved, it would still be prudent to include 
special conditions to further minimize hazards, such as a deed restriction and assumption 
of risk provision to make the permittee and future owners aware of the hazards inherent to 
this location, and a requirement that the new development be removed or relocated if it is 
threatened by erosion in the future. 

Attachments: Figures 1, 2 

 
3 These relatively large distances result in part from measuring the 25-ft setback from all points and at all 
angles on the irregular bluff edge line (see Fig. 1). 
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Figure 1 – Geologic Site Plan with LUE Bluff Edge and 25-ft Setback

(modified from Ref. 13)
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Figure 2: Site Cross-Section (A-A’)
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walls

Topanga Fmn bedrock

fill
concrete footing

fill on bluff face

(a) Cross-section showing bluff features & factors of
safety (modified from Ref. 12)

(b) Cross-section with LUE bluff edge position (modified from Ref. 13)
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