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8.3. Bluff Evaluation 

Based on our bluff retreat analysis, including review of aerial photographs since 1929, to-

pographic maps, geologic data, and site reconnaissance, we conclude that the rate of retreat 

of the natural coastal bluffs at the site is relatively low.  In general, it is our opinion that the 

natural bluffs at the site should not retreat more than 25 feet in the next 50 years.  In our 

opinion, retreat of the natural bluffs should not impact the proposed bungalows and infill 

improvements on the south side of the hotel and the setback need not be increased beyond 

25 feet that is recommended by the City of Dana Point (City of Dana Point, 2007). 

In general, the 25-foot setback is an appropriate mitigative measure for the potential hazard 

associated with retreat of the natural bluffs.  The potential retreat of the natural bluffs is 

mitigated by landscaping plants and improved surface drainage conditions that exist on the 

bluff top (i.e., the landscaped berm).  A mitigative measure which improves stability of the 

natural bluffs at the site includes the rip-rap revetment at the toe of the bluff. 

In our opinion, retreat of the modified bluff areas on the north and west sides of the hotel is 

not significant since they are landscaped, maintained slopes.  Based on current site im-

provement plans, the proposed infill construction on the north and west sides of the hotel 

will be constructed within the City-recommended 25-foot setback.  The interpreted bluff 

edge is approximately 20 feet from the proposed infill construction on the north side of the 

hotel, and the interpreted bluff edge is coincident with the location of the proposed infill on 

the west side of the hotel.  In our opinion, since retreat of these modified bluff areas is not 

anticipated to be significant, retreat of these bluffs will not impact the proposed infill con-

struction.  Mitigative measures for the modified bluff areas at the site include the 

approximate 2:1 slope gradient, vegetation on the slopes, drainage devices, and maintenance 

activities. 

8.4. Groundwater 

During the design phase of the project, site specific geotechnical evaluation will be per-

formed to further evaluate the potential for shallow groundwater that may affect proposed 
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construction.  Site-specific geotechnical evaluation to assess the groundwater characteristics 

would include drilling of exploratory borings, evaluation of groundwater depths, and possi-

ble installation of groundwater monitoring wells, if appropriate. 

Measures to mitigate potential shallow groundwater conditions may include shoring/casing 

of excavations below the groundwater table, pumping groundwater from excavations to 

maintain stable conditions, using dewatering wells to lower the groundwater table at con-

struction locations, and/or use of subsurface grout curtains or soil/cement walls to reduce 

groundwater infiltration. 

8.5. Site Drainage 

Surface drainage for the proposed improvement areas should be appropriately designed. 

Positive drainage should be provided and maintained so that surface water flows away from 

the new structures and foundations and away from the coastal bluff edges. Positive drainage 

should be established and maintained adjacent to flatwork.  Positive drainage is defined as a 

slope of 2 percent or more for a distance of 5 feet or more away from foundations, flatwork, 

and tops of bluffs.  Runoff should then be carried by the use of swales or pipes into a collec-

tive drainage system. Surface water should not be allowed to pond.  Downspouts should 

discharge to a system of closed pipes that transport the collected water to a suitable dis-

charge facility.  We recommend that drought tolerant vegetation be used for site landscaping. 

Irrigation should be kept at levels just sufficient to maintain plant vigor. 

8.6. Soil Settlement 

During the design phase of the project, a site-specific geotechnical evaluation will be per-

formed to evaluate the presence of settlement-prone soils at the site. The settlement potential 

of the materials will be evaluated in areas of proposed structures. If the settlement potential 

exceeds acceptable tolerances for the structure, then remedial measures should be incorpo-

rated into the design and construction. Possible mitigation measures include overexcavation 

and recompaction, compaction grouting, deep foundations, and specialized foundation de-

sign. 
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8.7. Corrosive Soils 

The project site is located in a geologic environment that could potentially contain soil con-

ditions that are corrosive to concrete and metals. The degree of potential corrosivity of soils 

will be evaluated by site-specific analysis during design of the project. Typical mitigation 

measures for corrosive soil include epoxy and metallic protective coatings, the use of alter-

native (corrosion resistant) materials, and selection of the type of cement and water/cement 

ratio. Concrete resistant to sulfate exposure and corrosion protection for metals will be used 

where appropriate for underground structures in areas where corrosive groundwater or soil 

could potentially cause deterioration.  Specific measures to mitigate the potential effects of 

corrosive soils will be developed in the design phase.  

8.8. Construction Impact 

In our opinion, the proposed new wing infills and bungalows, constructed in accordance 

with design recommendations and applicable codes, may be performed without adverse af-

fect on bluff stability.  No proposed construction is planned on the bluff faces; construction 

is planned inland of the interpreted bluff edge.  No protective devices will be used on the 

bluff faces as part of the proposed expansion.  During construction of the proposed im-

provements, prudent construction methods to mitigate erosion and protect the bluff areas can 

be performed.  When constructed, drainage facilities (including roof drainage and surface 

drainage) emptying away from the bluff faces, as is currently provided at the site, should 

adequately mitigate potential increased bluff erosion due to the new structures.  

Implementation of the proposed hotel expansion project is not anticipated to significantly 

change the existing topography or accelerate existing erosional processes.  Construction of 

the proposed project is anticipated to create the potential for soil erosion during excavation, 

grading, and trenching activities. However, with the implementation of appropriate proce-

dures during construction, soil erosion can be limited to within the construction area 

boundaries.  Examples of these procedures would include surface drainage measures for ero-

sion due to water, such as the use of sandbags and plastic sheeting, and wetting of soil 

surfaces to mitigate wind-related erosion. 
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Earthwork associated with construction of the proposed project is anticipated to include ex-

cavations for the creation of building pads, foundations, and trench excavations for utility 

lines.  Potential deeper excavations may be anticipated for deeper foundation work for struc-

tures, if needed.  Based on our background review and site reconnaissance, we anticipate 

that the materials encountered in excavations will be comprised predominantly of sandy ter-

race deposit soils. We anticipate that excavations within these materials at the project site 

will be feasible with conventional grading equipment, and excavation difficulty is not an-

ticipated.   

Excavations for proposed project improvements adjacent to existing structures or improve-

ments will need to be performed with care to reduce the potential for differential movement 

of existing improvements located near the excavations.  With appropriate mitigation incor-

poration during construction, excavations at the project site would result in a less than 

significant impact to surrounding improvements. 

9. LIMITATIONS 

The geotechnical analyses presented in this report have been conducted in accordance with cur-

rent engineering practice and the standard of care exercised by reputable geotechnical 

consultants performing similar tasks in this area. No other warranty, implied or expressed, is 

made regarding the conclusions, recommendations, and professional opinions expressed in this 

report. Our preliminary conclusions and recommendations are based on a review of aerial photo-

graphs and readily available geotechnical literature, and an analysis of the observed conditions. 

Variations may exist and conditions not observed or described in this report may be encountered. 

The purpose of this study was to evaluate geologic and geotechnical conditions at the site using 

readily available data and to provide a preliminary geotechnical report which can be utilized in 

the preparation of planning and environmental documents for the project. A more detailed geo-

logic evaluation, including subsurface exploration and laboratory testing, should be performed 

prior to design and construction of the proposed improvements. 
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Existing landslides, gross bluff instability, or accelerated bluff retreat were not observed on site 

during our evaluation.  Natural steep coastal bluffs, however, are subject to some risk of earth 

movement due to the steep slope conditions, potential variations in geologic structure, and envi-

ronmental variations.  Although our evaluation did not indicate potential bluff instability, it does 

not preclude the possibility of bluff failure.  The conclusions and recommendations presented 

herein are consistent with the current standard of practice in engineering geology and geotechni-

cal engineering. 
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AERIAL PHOTOGRAPHS 

Source Date Flight Numbers Scale 

Fairchild Aerial 
Photography 
Collection 

1929 C-703 22 and 23 1:18,000 

Fairchild Aerial 
Photography 
Collection 

9-1-47 C-11730 15:144 and 145 1:14,400 

USDA 12-12-52 AXJ-2K 127 and 128 1:20,000 

Continental Aerial 
Photo, Inc. 1-13-75 157-11 26 1:6,000 

Continental Aerial 
Photo, Inc. 11-14-87 C-1 0014 1:6,000 

Robert J. Lung & 
Associates 10-27-06 1 (W.O. 40846) 1-1, 1-1 and 1-3 1:2400 

Californiacoastline.org 1972 Image 7238117 Oblique photo 

Californiacoastline.org 5-3-79 Image 7953070 Oblique photo 

Californiacoastline.org 9-23-02 Images 5006 and 5007 Oblique photo 

Californiacoastline.org 9-16-06 Images 200603318 and 200603320 Oblique photo 

 

207118001 R Prelim Geo 2 - pdf 37



FIGURE

1PROJECT NO.

207118001

SITE LOCATION MAP
PROPOSED RITZ-CARLTON HOTEL EXPANSION

1 RITZ CARLTON DRIVE
DANA POINT, CALIFORNIA

DATE

7/07

N0 2400 4800

APPROXIMATE SCALE IN FEET

NOTE: ALL DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE.

SITE



 



B
 E A C

 H

A C
 C

 E S S 
W

 A L K W
 A Y

PAVILION

Parking
Structure

FIGURE

2

SITE PLAN

PROJECT NO. DATE

N

0 150 300

APPROXIMATE SCALE IN FEET

NOTE: ALL DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE. 207118001

PROPOSED RITZ-CARLTON HOTEL EXPANSION
1 RITZ CARLTON DRIVE

DANA POINT, CALIFORNIA7/07
REFERENCE: KOLLIN ALTOMARE ARCHITECTS, LAGUNA NIGUEL DESIGN CONCEPTS, 7/07.



 



FIGURE

3PROJECT NO.

1947 AERIAL PHOTOGRAPH

DATE

0 1200 2400

APPROXIMATE SCALE IN FEET

NOTE: ALL DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE.

207118001

PROPOSED RITZ-CARLTON HOTEL EXPANSION
1 RITZ CARLTON DRIVE

DANA POINT, CALIFORNIA7/07

AT WHITTIER COLLEGE, DATED 9/1/1947.
REFERENCE: FAIRCHILD AERIAL PHOTOGRAPHY COLLECTION

N

SITE



 



F
IG

U
R

E

4

19
72

  A
E

R
IA

L
 P

H
O

T
O

G
R

A
P

H

P
R

O
JE

C
T

 N
O

.
D

A
T

E

N
O

TE
: A

LL
 D

IM
E

N
S

IO
N

S
, D

IR
E

C
TI

O
N

S
 A

N
D

 L
O

C
A

TI
O

N
S

 A
R

E
 A

P
P

R
O

XI
M

A
TE

.
20

71
18

00
1

P
R

O
P

O
S

E
D

 R
IT

Z
-C

A
R

LT
O

N
 H

O
T

E
L 

E
X

P
A

N
S

IO
N

1 
R

IT
Z

 C
A

R
LT

O
N

 D
R

IV
E

D
A

N
A

 P
O

IN
T

, C
A

LI
F

O
R

N
IA

7/
07

R
E

FE
R

E
N

C
E

: C
O

P
YR

IG
H

T 
(C

) 
20

02
-2

00
7 

K
E

N
N

E
TH

 A
N

D
 G

A
B

R
IE

LL
E

 A
D

LE
M

A
N

, C
A

LI
FO

R
N

IA
 C

O
A

S
TA

L 
R

E
C

O
R

D
S

 P
R

O
JE

C
T,

 w
w

w
.C

al
ifo

rn
ia

co
as

tli
ne

.o
rg

S
IT

E



 



FIGURE

5

REGIONAL GEOLOGIC MAP

PROJECT NO. DATE

N
0 1000 2000

APPROXIMATE SCALE IN FEET

NOTE: ALL DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE. 207118001

PROPOSED RITZ-CARLTON HOTEL EXPANSION
1 RITZ CARLTON DRIVE

DANA POINT, CALIFORNIA7/07

REFERENCE: EDINGTON, W.J., 1974, GEOLOGY OF THE DANA POINT 
QUADRANGLE, ORANGE COUNTY, CALIFORNIA, CALIFORNIA DIVISION

0 1000 2000

APPROXIMATE SCALE IN FEET

SITE

OF MINES AND GEOLOGY SPECIAL REPORT 109. 



 



R 
I T

 Z 
    

 C
 A

 R
 L 

T O
 N

    
  D

 R
 .

C A B R I L
 L O     

    I
 S L E

Q
t

Q
t

Q
t

Q
ta

l

Tm
bc

Tm

Q
t

Q
ta

l

Q
t

Tm

Q
ta

l

Q
t

Q
t

Q
t

Tm

Q
ta

l

Tm

Tm

Q
af

 R O A D W A Y

48
°

70
°

R 
O 

A 
D 

W
 A

 Y

45
°

65
°

59
°

35
°

60
°

45
°

30
° 30

°

25
°

35
°

Tc

Tc
Q

af

Q
t

IN
TE

R
P

R
E

TE
D

E
D

G
E

 O
F 

B
LU

FF

IN
TE

R
P

R
E

TE
D

E
D

G
E

 O
F 

B
LU

FF

A
P

P
R

O
XI

M
A

TE

IN
TE

R
P

R
E

TE
D

E
D

G
E

 O
F 

B
LU

FF

2"
 H

IG
H

 S
C

A
R

P

48
°

Q
af

Q
ta

l
Q

t
Tc Tm

FI
LL

TA
LU

S
 D

E
P

O
S

IT
S

TE
R

R
A

C
E

 D
E

P
O

S
IT

S

C
A

P
IS

TR
A

N
O

 F
O

R
M

A
TI

O
N

M
O

N
TE

R
E

Y 
FO

R
M

A
TI

O
N

 (
S

IL
TS

TO
N

E
/

M
O

N
TE

R
E

Y 
FO

R
M

A
TI

O
N

 (
B

R
E

C
C

IA

S
TR

IK
E

 A
N

D
 D

IP
 O

F 
B

E
D

D
IN

G

S
TR

IK
E

 A
N

D
 D

IP
 O

F 
S

H
E

A
R

35
°

C
O

N
TA

C
T 

- D
O

TT
E

D
 W

H
E

R
E

 C
O

VE
R

E
D

W
E

T 
G

R
O

U
N

D
 A

R
E

A

E
R

O
S

IO
N

 S
C

A
R

P

S
E

E
P

A
G

E

LE
G

E
N
D

M
O

D
IF

IE
D

 B
LU

FF

M
O

N
A

R
C

H
 W

IN
G

 #
2

P
R

O
P

O
S

E
D

 W
IN

G
 IN

FI
LL

MONARCH WING #1

P
R

O
P

O
S

E
D

 W
IN

G
 IN

FI
LL

P
A

VI
LI

O
N

C
EN

TE
R

 C
O

R
E D

A
N

A
 W

IN
G

 #
2

DANA WING #1

P
R

O
P

O
S

E
D

 W
IN

G
 IN

FI
LL

25
' B

LU
FF

 E
D

G
E

S
E

TB
A

C
K

25
' B

LU
FF

 E
D

G
E

S
E

TB
A

C
K

N
AT

U
R

AL
 B

LU
FF

W
AL

KW
AY

(B
EL

O
W

M
O

D
IF

IE
D

 B
LU

FF
(A

B
O

VE

P
R

O
P

O
S

E
D

 N
E

W
 B

U
N

G
A

LO
W

S

S
H

A
LE

 F
A

C
IE

S
)

P  A
  C

I  F
  I  

C
O  C

  E
  A

N

N
O

TE
:

E
XI

S
TI

N
G

 B
U

IL
D

IN
G

 P
A

D
 A

R
E

A
S

 M
A

P
P

E
D

 A
S

 Q
t I

N
C

LU
D

E
S

C
A

TT
E

R
E

D
, R

E
LA

TI
VE

LY
 S

H
A

LL
O

W
 F

IL
LS

 (N
O

T 
M

A
P

P
E

D
)

R
IP

 R
A

P
 R

E
VE

TM
E

N
T

E
R

O
S

IO
N

 A
R

E
A

Tm
bc

FA
C

IE
S

)

M
O

D
IF

IE
D

B
LU

FF

N
A

TU
R

A
L

B
LU

FF

N
A

TU
R

A
L

S
P

A

AC
C

ES
S

Q
t

Q
t

Q
t

P
R

O
P

ER
TY

 L
IN

E

W
AL

KW
AY

)
W

AL
KW

AY
)

FI
G

U
R

E

6
SI

TE
 G

EO
LO

G
IC

 M
A

P
P

R
O

JE
C

T 
N

O
.

D
A

TE
0

50
10

0

A
P

P
R

O
XI

M
A

TE
 S

C
A

LE
 IN

 F
E

E
T

N
O

TE
: A

LL
 D

IM
E

N
S

IO
N

S
, D

IR
E

C
TI

O
N

S
 A

N
D

 L
O

C
A

TI
O

N
S

 A
R

E
 A

P
P

R
O

XI
M

A
TE

.

20
71

18
00

1

P
R

O
P

O
S

E
D

 R
IT

Z-
C

A
R

LT
O

N
 H

O
TE

L 
E

X
P

A
N

S
IO

N
1 

R
IT

Z 
C

A
R

LT
O

N
 D

R
IV

E
D

A
N

A
 P

O
IN

T,
 C

A
LI

FO
R

N
IA

7/
07

R
E

FE
R

E
N

C
E

S
:

TO
P

O
G

R
A

P
H

IC
 S

U
R

VE
Y 

B
Y 

S
TA

N
TE

C
 C

O
N

S
U

LT
IN

G
 IN

C
., 

D
A

TE
D

 1
2-

31
-0

6.



 



FIGURE

7PROJECT NO.

2006 AERIAL PHOTOGRAPH

DATE

0 200 400

APPROXIMATE SCALE IN FEET

NOTE: ALL DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE.

207118001

PROPOSED RITZ-CARLTON HOTEL EXPANSION
1 RITZ CARLTON DRIVE

DANA POINT, CALIFORNIA7/07

& ASSOCIATES, 2006. AERIAL PHOTO TAKEN 10-27-06.
REFERENCE: AERIAL PHOTOGRAPHY BY ROBERT J. LUNG

SITE

N

INTERPRETED BLUFF EDGE



 



FIGURE

8PROJECT NO.

1975 AERIAL PHOTOGRAPH

DATE

0 500 1000

APPROXIMATE SCALE IN FEET

NOTE: ALL DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE.

207118001

PROPOSED RITZ-CARLTON HOTEL EXPANSION
1 RITZ CARLTON DRIVE

DANA POINT, CALIFORNIA7/07

REFERENCE: CONTINENTAL AERIAL PHOTO, INC., 1/13/75. N

SITE



 



F
IG

U
R

E

9
W

E
S

T
 B

L
U

F
F

P
R

O
JE

C
T

 N
O

.
D

A
T

E

N
O

TE
: A

LL
 D

IM
E

N
S

IO
N

S
, D

IR
E

C
TI

O
N

S
 A

N
D

 L
O

C
A

TI
O

N
S

 A
R

E
 A

P
P

R
O

XI
M

A
TE

.
20

71
18

00
1

P
R

O
P

O
S

E
D

 R
IT

Z
-C

A
R

LT
O

N
 H

O
T

E
L 

E
X

P
A

N
S

IO
N

1 
R

IT
Z

 C
A

R
LT

O
N

 D
R

IV
E

D
A

N
A

 P
O

IN
T

, C
A

LI
F

O
R

N
IA

7/
07

R
E

FE
R

E
N

C
E

: C
O

P
YR

IG
H

T 
(C

) 
20

02
-2

00
7 

K
E

N
N

E
TH

 A
N

D
 G

A
B

R
IE

LL
E

 A
D

LE
M

A
N

, C
A

LI
FO

R
N

IA
 C

O
A

S
TA

L 
R

E
C

O
R

D
S

 P
R

O
JE

C
T,

 w
w

w
.C

al
ifo

rn
ia

co
as

tli
ne

.o
rg

20
06

  A
E

R
IA

L
 P

H
O

T
O

G
R

A
P

H
D

A
TE

 O
F 

P
H

O
TO

G
R

A
P

H
: 9

/1
6/

06
.



 



F
IG

U
R

E

10
S

O
U

T
H

W
E

S
T

 B
L

U
F

F
P

R
O

JE
C

T
 N

O
.

D
A

T
E

N
O

TE
: A

LL
 D

IM
E

N
S

IO
N

S
, D

IR
E

C
TI

O
N

S
 A

N
D

 L
O

C
A

TI
O

N
S

 A
R

E
 A

P
P

R
O

XI
M

A
TE

.
20

71
18

00
1

P
R

O
P

O
S

E
D

 R
IT

Z
-C

A
R

LT
O

N
 H

O
T

E
L 

E
X

P
A

N
S

IO
N

1 
R

IT
Z

 C
A

R
LT

O
N

 D
R

IV
E

D
A

N
A

 P
O

IN
T

, C
A

LI
F

O
R

N
IA

7/
07

R
E

FE
R

E
N

C
E

: C
O

P
YR

IG
H

T 
(C

) 
20

02
-2

00
7 

K
E

N
N

E
TH

 A
N

D
 G

A
B

R
IE

LL
E

 A
D

LE
M

A
N

, C
A

LI
FO

R
N

IA
 C

O
A

S
TA

L 
R

E
C

O
R

D
S

 P
R

O
JE

C
T,

 w
w

w
.C

al
ifo

rn
ia

co
as

tli
ne

.o
rg

20
06

  A
E

R
IA

L
 P

H
O

T
O

G
R

A
P

H
D

A
TE

 O
F 

P
H

O
TO

G
R

A
P

H
: 9

/1
6/

06
.



 



)

)

)

)

)

)

)

)

)

)

)

)

)

Pacific
Ocean

NEWPORT INGLEWOOD

FAULT ZONE
PALOS VERDES FAULT ZONE

HOLLYWOOD

FAULT RAYMOND FAULT

WHITTIER FAULT

SAN GABRIEL FAULT ZONE
SIERRA MADRE FAULT ZONE

CLAMSHELL SAWPIT

CANYON FAULT

SAN        ANDREAS         FAULT        ZONE

SAN FERNANDO
FAULTVERDUGO FAULTSan Fernando

Valley
Van Nuys

SIERRA MADRE
FAULT ZONE

§̈¦5

§̈¦405

§̈¦105

§̈¦405§̈¦110

§̈¦10

§̈¦5

§̈¦10

§̈¦5
§̈¦405

§̈¦5

§̈¦15
NEWPORT INGLEWOOD FAULT ZONE

SAN JOSE

FAULT

CHINO-CENTRAL

AVE. FAULT
ELSINORE FAULT ZONE

SAN JACINTO FAULT ZONE

ROSE CANYON FAULT ZONE

SITE

§̈¦215

CUCAMONGA

FAULT

CORONADO BANK

FAULT ZONE

Downey

Burbank

Alhambra

Pasadena

Hawthorne

Montebello

Anaheim

Temecula

Riverside

Santa Ana

Fallbrook

Long Beach

Dana Point

Lake Forest

San Clemente

Laguna Beach

Lake Elsinore

San Bernardino

NOTE: ALL DIMENSIONS, DIRECTIONS, AND LOCATIONS ARE APPROXIMATE

GIS DATA SOURCE: CALIFORNIA GEOLOGICAL SURVEY (CGS); ENVIRONMENTAL SYSTEMS RESEARCH INSTITUTE (ESRI)

±
FAULT LOCATION MAP

PROPOSED RITZ-CARLTON HOTEL EXPANSION
1 RITZ CARLTON DRIVE

DANA POINT, CALIFORNIA 117/07207118001

LEGEND
FAULT ACTIVITY:

REFERENCE: JENNINGS, 1994, FAULT ACTIVITY MAP OF CALIFORNIA AND ADJACENT AREAS

Miles
0 12 24

QUATERNARY (POTENTIALLY ACTIVE)
HISTORICALLY ACTIVE
HOLOCENE ACTIVE

LATE QUATERNARY 
(POTENTIALLY ACTIVE)



 



12

0

APPROXIMATE SCALE

PROPOSED RITZ-CARLTON HOTEL EXPANSION
1 RITZ CARLTON DRIVE

DANA POINT, CALIFORNIA

REFERENCE: SEISMIC HAZARD ZONES MAP OF THE DANA POINT QUADRANGLE, CALIFORNIA DEPARTMENT OF CONSERVATION, DIVISION OF MINES AND GEOLOGY, STATE OF CALIFORNIA , 2001.

DATEPROJECT NO.

NOTE: ALL DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE.

7/07

4000 FEET2000

207118001

FIGURE
SEISMIC HAZARDS ZONES MAP

SITE



 



 

 

March 11, 2008 
Project No. 207118001 

Mr. Ashley Ewer 
Strategic Hotels Capital, LLC 
200 W. Madison Street, Suite 1700 
Chicago, Illinois  60606 
 

Subject:  Response to City Review Comments 
Proposed Hotel Expansion 

 The Ritz-Carlton Laguna Niguel 
 1 Ritz Carlton Drive 
 Dana Point, California 

Dear Mr. Ewer: 

In accordance with your request, Ninyo & Moore has reviewed the comments prepared by Zeiser 

Kling Consultants, Inc., on behalf of the City of Dana Point regarding our referenced geotechni-

cal evaluation report dated August 9, 2007, for the Ritz-Carlton Hotel Expansion project.  Our 

responses to the City comments requesting response/further evaluation are presented below.  A 

copy of the City of Dana Point Geotechnical Report Review checklist is included in Attach-

ment A for reference. 

Please note that our geotechnical evaluation for the project is for preliminary planning purposes. 

Subsurface exploration and laboratory testing were not within the scope of services for this pre-

liminary evaluation and will be performed where appropriate prior to design of new foundations 

for proposed hotel improvements. 

Response to Comment No. 2: 

We have performed additional review of background documents pertaining to previous develop-

ment at the site.  These documents include reports by the California Coastal Commission (CCC) 

and hotel development plans and are included in our Selected References.  During early devel-

opment of the site as part of a larger master plan/subdivision map, the upper portion of the bluff 
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was graded, creating an approximate 2:1 (horizontal to vertical) manufactured slope separated 

from the lower, natural bluff by a pathway.  The manufactured slope was an existing condition at 

the time the initial coastal development permit application was submitted for the original hotel.  

The documents show that the top of the natural bluff was considered to be the bluff edge at the 

site.  Based on our recent document review, we have revised the line delineating the top of the 

bluff to reflect the “natural bluff” edge which was previously established at the site.  Further ex-

planation is provided below. 

Our mapping of the natural bluff edge follows and is consistent with the CCC’s repeated delinea-

tions of the natural bluff edge, beginning as early as the Commission’s approval of Coastal 

Development Permit (CDP) 5-82-291.  There, the CCC first delineated the bluff edge as being at 

the location of the bluff path that winds below the hotel and provides public access to the shore-

line.  The CCC, in approving CDP 5-82-291, noted that:  

In this project the very extensive geologic investigations indicate that with proper founda-
tion design this project can be safely built out to the bluff edge, which is only proposed in 
one area.  The remainder of the proposed project is set back well behind the 25 foot 
minimum from the natural bluff, although it does cascade down the previously heavily al-
tered bluff portion of the site, generally located above the bluff trail on (staff’s) Exhibit 3  
(CCC 1982). 

The relevant pages from the CDP 5-82-291 approval are attached as Attachment B, including the 

document marked Exhibit 5 from CDP 5-82-291, which shows the demarcation between the 

natural bluff and the manufactured slope.  The portion of the project referenced as being “built 

out to the bluff edge” – a sundeck and snack shop served by an elevator from the bluff trail – is 

shown on Exhibit 3 from CDP 5-82-291 in Attachment B.  The project was modified shortly after 

approval of the permit to delete that portion of the project.  The project design plans showing the 

modification to delete the sundeck, snack shop, and elevator that were to be constructed on the 

top of the natural bluff are provided as Attachment C (AVCO, 1982).  The data cited above indi-

cates that the original CDP 5-82-291 delineated the top of the natural bluff as it is now shown on 

our revised figures. 
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In 2003, using the City of Dana Point’s Local Coastal Program (LCP) as its standard of review, 

the CCC again delineated the bluff edge approximately at the seaward edge of the bluff trail, ap-

proximately 70 feet from the edge of the existing hotel footprint.  In evaluating the construction 

of the fitness center (constructed at the top of the existing modified slope), the CCC stated that: 

“The southern (downcoast) wing of the hotel is currently sited approximately 60 feet from the 

bluff edge.  The proposed fitness center will be set back approximately 70 feet from the bluff 

edge (CCC, 2003).”  That CCC bluff edge discussion from the 2003 approvals is enclosed in At-

tachment D. 

Thus, our mapping of the bluff edge on the west side of the hotel is consistent with the CCC’s 

continuing delineation of the natural bluff edge seaward of the bluff path, marked “Access 

Walkway,” as shown on Figure 1.  The bluff edge along the south side of the hotel site is mapped 

at the top of the natural bluff on the seaward edge of the landscape berm as shown on Figure 1.  

This man-made berm was created as a landscape feature within the manufactured bluff top area. 

A line delineating the edge of the bluff at the project site is included in the geologic map and 

cross sections shown on Figures 1 through 4. 

Response to Comment No. 3: 

We have reviewed the bluff setback line and have made adjustments to reflect a more accurate 

depiction of the setback in relation to the top of bluff as revised per our response to Comment 

No. 2.  The corrected setback line is shown on Figure 1. 

Response to Comment No. 4: 

In general, the proposed infill construction and bungalows should have no adverse geotechnical 

impact on adjacent properties.  The “infill construction” proposed on the south, west, and north 

sides of the hotel will be limited within the confines of the existing building, and, in our opinion, 

will have no geotechnical impact on adjacent properties.  Based on our review of the proposed 

site development construction plans prepared by Kollin-Altomare, the distance between the pro-

posed bungalows and the adjacent residential structure to the southwest is approximately 50 feet 
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(Figure 1).  This adjacent property is separated from the hotel site by a masonry fence wall.  The 

bungalows will be single-story, at-grade structures.  Grading is anticipated to be minimal to 

achieve planned finish grades.  Based on this information, it is our opinion that the proposed 

bungalow construction will not have an impact on adjacent properties.  The design and construc-

tion of future improvements should include a detailed geotechnical evaluation with 

recommendations for site earthwork, foundations and drainage.   

Response to Comment No. 5: 

Following discussion with the project architect, Kollin-Altomare, we understand that new foun-

dations are not planned for the meeting room conversion in the “center core” area of the hotel 

building. The proposed meeting room conversion area is shown on Figure 1. 

Response to Comment No. 6: 

Following discussion with the project architect, Kollin-Altomare, we understand that new foun-

dations are not planned for the planned interior remodeling area of the hotel.  We understand the 

interior remodeling will generally entail conversion of six existing ground floor meeting rooms 

to create eight new ground floor, ocean front guestrooms.   An additional six second floor, ocean 

front guestrooms will be provided by extending the existing second floor over the existing meet-

ing rooms below. The extent of this remodel will be contained within the existing building 

envelope. The proposed meeting room conversion area is shown on Figure 1. 

Response to Comment No. 7: 

Geologic Cross Sections A-A’, B-B’, and C-C’ were prepared in order to perform preliminary 

slope stability analysis in the vicinity of the proposed bungalows and infill construction on the 

south, west, and north sides of the hotel (Figures 2, 3, and 4). Slope stability analysis was per-

formed using the GSTABL7 computer program and the Modified Bishop Method.  Our analysis 

included evaluation of the global stability (top to bottom of bluff) and separate evaluations of the 

stability of the upper terrace deposits for Sections A and B. An evaluation of both static and 

pseudostatic stability was performed.  The shear strength parameters used in the slope stability 
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analysis were based on our review of data from the Pacific Soils Engineering (PSE) preliminary 

geotechnical investigation report dated May 28, 1981, our observations of the geologic materials 

on site, and our engineering experience.  Perched groundwater levels indicated in the PSE bor-

ings were introduced as a variable in the calculations.  Strength parameters utilized in our 

analyses are presented in Table 1.  

Table 1 – Strength Parameters 

Geologic Unit Cohesion 
(psf) 

Friction Angle 
(degrees) 

Tm/Tc 800 26 
Tmbc 1,000 36 

Qt 150 34 
Fill 200 32 

Beach Sand 0 34 
Notes: 
psf – pounds per square foot 
Qt – Terrace Deposits 
Tc – Capistrano Formation 
Tm – Monterey Formation 
Tmbc – Monterey Formation Breccia 

 

In our opinion, these strength parameters are generally appropriate for the materials at the site.  

Shear testing on the Monterey Formation Breccia (Tmbc) was not performed by PSE and 

strength data for this unit is not available.  The Breccia unit is described by PSE as a moderately 

soft to hard, moderately well cemented, massive breccia with a sand to sandy clay matrix sup-

porting metamorphic rock clasts.  The Breccia unit is relatively more resistant to erosion and has 

formed the topographic point at the site.  We have selected the above-listed strength parameters 

for the Breccia unit based on the higher strength values (for the Capistrano Formation [Tc] unit) 

available from the PSE report.  It is our opinion that the strength parameters selected for the 

Breccia unit are relatively conservative.  

The results of our stability analysis are summarized in Table 2.  Detailed analysis results are pre-

sented in Attachment E. Shear testing data and logs of selected borings by PSE are included in 

Attachment F.  The locations of selected borings by PSE are shown on Figure 1. 
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Table 2 – Preliminary Slope Stability Analyses  

Factor of Safety* 
Section 

Static Pseudo-Static 
A-A’ (Global) 1.2 1.0 
A-A’ (Terrace) 1.1 0.9 
B-B’ (Global) 1.5 1.1 
B-B’ (Terrace) 2.1 1.5 
C-C’ 1.9 1.4 
Note: 
*Factor of Safety results rounded to nearest tenth.  See Attachment E for analysis results. 

 
 

The results of the preliminary stability analysis are presented in terms of a factor of safety, which 

is a ratio between the resisting forces and the driving forces. A factor of safety more than 1.0 in-

dicates relatively stable conditions. A factor of safety of 1.5 is the common industry standard for 

design of engineered structures and engineered slopes. A factor of safety of 1.1 is the common 

industry standard for pseudo-static design conditions. Our preliminary stability analyses indicate 

that Section A-A’ has a factor of safety less than 1.5. Sections B-B’ and C-C’ have factors of 

safety of approximately 1.5 or more. 

The stability analysis results are preliminary and are based, in part, on data presented by PSE that 

is over 25 years old. Prior to design of the planned improvements, a detailed geotechnical 

evaluation should be performed that includes subsurface exploration and laboratory testing to 

further evaluate the bluff stability and to provide appropriate recommendations for locating 

structures and/or providing mitigation methods. The additional exploration should include fur-

ther evaluation of the appropriate strength parameters of the geologic materials on site, 

particularly the upper terrace deposits and the breccia of the Monterey Formation. 

Although the results of our stability analyses are preliminary, the data does indicate a potential 

for having inadequate factor of safety for engineered structures along Section A-A’. To evaluate 

mitigation measures for this condition, we have performed stability analysis along Section A-A’ 
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considering a cast-in-drilled-hole (CIDH) concrete pile and tie-back anchor retaining system to 

reach a static factor of safety of 1.5 and a pseudo-static factor of safety of 1.1.  The key design 

parameters and considerations for the CIDH pile and tie-back system evaluated are shown in At-

tachment E and include approximately 55-foot-long, 30-inch-diameter piles spaced 7½ feet on 

center with tie-back anchors approximately 90 feet long (approximate 60-foot-long bonded 

length).  The CIDH piles and tie-back anchors would support approximately 200 kips load each. 

The need for these or other mitigation measures and design details would be based on a detailed 

geotechnical evaluation, once construction drawings have been prepared and the decision as to 

which of the above-described measures would achieve the static factor of safety of 1.5 and the 

pseudo-static factor of safety of 1.1. 

Response to Comment No. 8: 

As requested in Comment No. 9 below, the approximate locations of the 1989 surficial slope fail-

ure and subsequent repair areas are shown on Figure 1.  The shallow slump occurred on the 

modified westerly facing bluff below the spa area and was described as approximately 35 feet 

wide and 27 feet long and 4 to 5 feet deep (Moore & Taber, 1989a).  The slump was reportedly 

repaired by excavating a base keyway into the bluff, removing the slide debris, and replacing 

with a geogrid-reinforced compacted fill (Moore & Taber, 1989b).  The bluff was restored, and 

re-occurrence of slumping in this area has not been reported by the Ritz-Carlton.  During our site 

reconnaissance, we made observations of the area of the manufactured slope where the  

1989 slump and slope repair reportedly occurred.  The slope in this area is vegetated with land-

scape plants, and surface drainage devices are provided in this area.  We did not observe 

indications of recent slope instability or increased erosion in this area.  In our opinion, the re-

ported shallow slump and repair area has not had significant impact on the stability of this bluff 

area and should not contribute to additional retreat of the bluff.  

Response to Comment No. 9: 

The approximate limits of the reported 1989 surficial slope failure and geogrid-reinforced repair 

area (Moore & Taber, 1989b) and area of the shallow debris slide that reportedly occurred a few 
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years ago (approximately in 2004 to 2005) are indicated on the Geologic Map, Figure 1.  These 

areas are not in close proximity to the proposed wing infills or bungalows, and, as such, have not 

been depicted in cross section view. 

Response to Comment No. 10: 

Subsurface exploration and laboratory testing were not within the scope of services for this pre-

liminary evaluation and will be performed where appropriate prior to design of new foundations 

for proposed hotel improvements.  It would be premature to conduct the exploration prior to design 

of the proposed improvements; however, site-specific evaluation at that time would be designed to 

obtain data for appropriate geotechnical recommendations for implementation of various mitiga-

tive measures discussed.  With regard to the items requested on the Geotechnical Report Review 

checklist, the following seismic design consideration is provided from evaluation performed by 

Ninyo & Moore.  Other information that is requested on the checklist is provided from existing 

geotechnical studies performed at the hotel site, as referenced. As requested on checklist, recom-

mendations for earthwork, foundations, Uniform Building Code (UBC) structural setback, 

retaining walls, and slabs will be provided, as appropriate, following subsurface evaluation and 

laboratory testing. 

The site for the proposed hotel expansion is located in Seismic Zone 4 and should be designed in 

accordance with the requirements of governing jurisdictions and applicable building codes. Table 3 

presents the seismic design parameters for the site in accordance with California Building Code 

(CBC, 2007) guidelines and mapped spectral acceleration parameters published by United States 

Geologic Survey (USGS, 2007). 
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Table 3 – Seismic Design Parameters 

Parameters Values 
Site Class D 
Site Coefficient, Fa 1.0 
Site Coefficient, Fv 1.5 
Mapped Short Period Spectral Acceleration, SS 1.665g 
Mapped One-Second Period Spectral Acceleration, S1 0.615g 
Short Period Spectral Acceleration Adjusted For Site Class, SMS 1.665g 
One-Second Period Spectral Acceleration Adjusted For Site Class, SM1 0.923g 
Design Short Period Spectral Acceleration, SDS 1.110g 
Design One-Second Period Spectral Acceleration, SD1 0.615g 

 

Shear strength parameters used in our slope stability analysis were based on our review of data 

from the PSE preliminary geotechnical investigation report dated May 28, 1981, our observa-

tions of the geologic materials on site, and our engineering experience.  Strength parameters 

utilized in our analyses are presented in Table 1.  More detailed discussion of shear strength pa-

rameters is presented in our Response to Comment No. 7 above. 

Background materials reviewed for our evaluation and observations at the site indicate that much 

of the near-surface, terrace deposit soils at the project site consist of coarse, sandy materials, and 

we consider the potential for expansive soils at the project site to be low.  During geotechnical 

investigation for the Pavilion in 1999, MTGL, Inc. (MTGL), performed expansion index labora-

tory testing and reported test results that showed an Expansion Index of zero.  During 

geotechnical investigation for the Fitness Center in 2002, GeoSoils, Inc. (GeoSoils), performed 

expansion index laboratory testing and reported test results that showed an Expansion Index of 

zero.  Site specific expansion index testing will be performed prior to design and construction of 

project improvements. 

Evaluation of the presence of sulfate-bearing soils at the site was conducted by MTGL during 

their 1999 investigation and by GeoSoils during their 2002 investigation.  MTGL and GeoSoils 

reported soluble sulfate contents in the range of 0.052 to 0.082 percent by weight (52 to 82 parts 

per million [ppm]).  Based on the American Concrete Institute (ACI) criteria (2005), the potential 

for sulfate attack is considered negligible for water-soluble sulfate contents in soil ranging from 
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0.00 percent to 0.10 percent by weight (0 to 1,000 ppm), indicating that soils from the site tested 

by MTGL and GeoSoils may be considered to have a negligible potential for sulfate attack. As-

sessment of the potential for corrosive soils would be evaluated during the design phase of the 

project. 

We appreciate the opportunity to provide geotechnical services on this project. 
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Sincerely, 
NINYO & MOORE 

Michael E. Rogers, C.E.G. 
Senior Project Geologist 

Soumitra Guha, Ph.D., G.E. 
Principal Engineer 

MER/SG/LTJ/jad 

Attachments: Figure 1 – Geologic Map 
 Figure 2 – Cross Section A-A’ 
 Figure 3 – Cross Section B-B’ 
 Figure 4 – Cross Section C-C’ 
 Attachment A – City of Dana Point Geotechnical Report Review Checklist 
 Attachment B – Excerpts from California Coastal Commission CDP 5-82-291 
 Attachment C – 1982 AVCO Community Developers Modified Hotel Plans 
 Attachment D – Excerpts from California Coastal Commission CDP 5-82-291- 
                                                    A3 
 Attachment E – Results of Slope Stability Analysis 
  Attachment F – Logs of Selected Borings and Summary of Laboratory Test Data  

     by Pacific Soils Engineering, Inc. (1981) 
 
Distribution: (1) Addressee 
 (2) Mr. Kurth B. Nelson III, City of Dana Point (2 wet-signed originals) 
 (1) Ms. Donna Jones, Sheppard Mullin 
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TRAFFIC IMPACT ANALYSIS FOR THE 
PROPOSED RITZ CARLTON LAGUNA NIGUEL EXPANSION 

IN THE c I n  OF DANA POINT 

EXECUTIVE SUMMARY 

The Ritz Carlton is proposing an expansion of the existing hotel, resulting in 32 
additional rooms and 41,000 square feet of additional amenities. 

The proposed addition of 32 rooms is estimated to generate 261 trips on a daily basis, 
with 18 trips during the morning peak hour and 19 trips during the evening peak hour. 

Project traffic will not result in a significant impact on daily roadway operation on the 
study roadway segments. 

Project traffic will not result in a sigmficant impact on peak hour intersection operation 
at the study intersections. 

Traffic Impact Study for the 
k t z  Carlton Laguna Niguel Expansion 

February, 2007 



INTRODUCTION 

The Ritz Carlton Laguna Niguel is an existing hotel located on Ritz Carlton Drive in the City of 
Dana Point, California. The existing hotel development consists of 17.7 acres including 393 rooms 
and various meetinglbanquet facilities and guest amenities. The hotel underwent a major 
renovation in 2004. The Ritz Carlton is currently proposing an expansion of the existing hotel, 
resulting in 32 additional rooms and 41,000 square feet of additional amenities. A vicinity map is 
presented on Figure 1 and the site plan is shown on Figure 2. 

Access to the site is currently provided via a driveway off Ritz Carlton Drive. Ritz Carlton Drive 
is a loop road that connects to Pacific Coast Highway on its south end via a signalized, full- 
movement intersection (aligning with Niguel Road) and on its north end also to Pacific Coast 
Highway via an unsignalized T-intersection. Ritz Carlton Drive also provides access to 
residential communities and the Salt Creek Beach Park. 

An environmental review is required for the project, with a traffic impact analysis to address 
transportation impacts. Since the project site is located in the City of Dana Point, the 
environmental review and traffic analysis will be processed through the City. 

The scope of the analysis in this report was developed with direction from City of Dana Point 
engineering staff and is in accordance with circulation system performance standards set forth in 
the Circulation Element section of the General Plan. The analysis will focus on off-site traffic 
impacts on five roadway segment and at three city intersections and the k t z  Carlton Main 
Entrance. The traffic analysis will analyze and report the project impact on the following 
roadway segments and at the following intersections in the vicinity of the project. 

Roadway Segments 

Pacific Coast Highway between Crown Valley Parkway and k t z  Carlton Dr SouthINiguel Rd 
Pacific Coast Highway south of Niguel Road 
Niguel Road east of Pacific Coast Highway 
Ritz Carlton Drive North west of Pacific Coast Highway 
Ritz Carlton Drive South west of Pacific Coast Highway 

Intersections 

Pacific Coast Highway at Crown Valley Parkway 
Pacific Coast Highway at k t z  Carlton Drive North 
Pacific Coast Highway at Ritz Carlton Dr SouthINiguel Rd 
Ritz Carlton Drive at Ritz Carlton Main Entrance 

Traffic Impact Study for the 
h t z  Carlton Laguna Niguel Expansion 

February, 2007 
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ANALYSIS METHODOLOGY 

For each of the study roadway segments and intersections, three analysis scenarios will be 
analyzed: 

Existing Traffic Conditions (Year 2006) 
Cumulative Traffic Conditions without Project (Year 2009) 
Cumulative Traffic Conditions with Project (Year 2009) 

The daily roadway analysis has been performed following guidelines for volume-to-capacity 
calculations as published in the City of Dana Point Circulation Element. The city's Level of 
Service (LOS) values for various street classifications for LOS C and D are presented on Table 1. 
The LOS values are consistent with the County of Orange LOS values, which are presented on 
Table 2 for LOS A to E. 

Intersection operation has been evaluated using the methodology used by the jurishction 
responsible for the operation of the signal, in the case of signalized intersections. Thus, 
intersection operation at the two signalized study area intersections has been evaluated using 
the Intersection Capacity Utilization (ICU) methodology for signahzed intersections, as these 
intersections are controlled by the City of Dana Point. Intersection operation at the unsignalized 
study intersection has also been evaluated using the Highway Capacity Manual (HCM) 
methodology. Brief descriptions of the ICU and HCM methodologies are provided below. 

Intersection Capacity Utilization (ICU) Methodology 

In accordance with the City of Dana Point Circulation Element requirements, peak hour 
operating conditions at any city-controlled signahzed intersection will be evaluated using the 
Intersection Capacity Utilization (ICU) methodology. The ICU methodology provides a 
comparison of the number of vehicles actually passing through that intersection during a given 
hour to the theoretical hourly vehicular capacity of an intersection. 

The ICU calculation assumes a per-lane capacity of 1,700 vehcles per hour (vph) for each travel 
lane (through or turning lane) through the intersection. A clearance factor of 0.05 (5%) of the 
total intersection capacity is included in the ICU calculation. 

The ICU calculation returns a volume-to-capacity (V/C) ratio that translates into a 
corresponhng Level of Service (LOS) measure, ranging from LOS "A", representing uncongested, 
free-flowing conditions, to LOS "F", representing congested, over-capacity conhtions. A 
summary description of each Level of Service and the corresponding V/C ratio is provided in 
Table 3. 

Traffic Impact Study for the 
Ritz Carlton Laguna Niguel Expansion 

February, 2007 
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Table 1 
City of Dana Point 

ADT Level of Service Volumes by Facility Types 

February, 2007 

Facility Type 
Major (6 Lanes Divided) 

Primary (4 Lanes Divided) 
Secondary (4 Lanes Undivided) 

Collector (2 Lanes) 

Source: City of Dana Point Circulation Element, June 1995 

Maximum Volume 
LOS C 
45,000 
30,000 
20,000 
10,000 

LOS D 
50,600 
33,800 
22,500 
11,000 
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Table 2 
County of Orange 

Roadway Design Standards (Road Capacity Values) 

February, 2007 

Facility Type 

Ma]or 
Primary (4 Lanes Divided) 

Secondary (4 Lanes Undivided) 
Collector (2 Lanes) 

Source: County of Orange Roadway Design Standards (Road Capacity Values) 

Level of Service 
A 

33,900 
22,500 
15,000 
7,500 

B 
39,400 
26,300 
17,500 
8,800 

C 
45,000 ----- 
30,000 
20,000 
10,000 

D 
50,600 
33,800 
22,500 
11,000 

E 
56,300 
37,500 
25,000 
12,500 
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Table 3 
ICU Level of Service Descriptions 

February, 2007 

Level of Service 

A 

B 

C 

D 

E 

F 

ICU Value 

0.00 - 0.60 

0.61 - 0.70 

0.71 - 0.80 

0.81 - 0.90 

0.91 - 1.00 

,1.00 

Description 

EXCELLENT - No vehicle waits longer than one red light and no 
approach phase is fully used. 

VERY GOOD - An occasional approach phase is fully utilized; 
drivers begin to feel somewhat restricted within groups of vehicles. 

GOOD - Occasionally drivers may have to wait through more than 
one red light; back-ups may develop behind turning vehicles 

FAIR - Delays may be substantial during portions of the rush hours, 
but enough lower volume periods occur to permit clearing of 
developing lines, preventing excessive back-ups. 

POOR - Represents the most vehcles that the intersection 
approaches can accommodate; may be long lines of waiting vehicles 
through several signal cycles. 

FAILURE - Back-ups from nearby locations or on cross streets may 
restrict or prevent movement of vehicles out of the intersection 
approaches. Tremendous delays with continuously increasing 
queue lengths. 



Highway Capacity Manual (HCM) Delay Methodology 

Any intersection identified as a Caltrans intersection will be evaluated using the Highway 
Capacity Manual (HCM) methodology as required by the Caltrans Guide for the Preparation of 
Traffic Impact Studies (June 2001). 

For signalized intersections, the HCM methodology estimates the average delay (in average 
seconds per vehicle) for each of the movements through the intersection, depending on a number 
of factors, including number of lanes, volume of traffic, and signal timing and phasing. 

Unsignalized intersections, including city-controlled intersections, will also be analyzed using 
the HCM methodology for unsignahzed intersections. For unsignahzed intersections, The HCM 
methodology analysis determines the average total delay for each vehicle malung any movement 
from the stop-controlled minor street, as well as left turns from the major street. Delay values are 
calculated based on the relationship between traffic on the major street and the availabhty of 
acceptable "gaps" in the traffic stream through which conflicting traffic movements can be made. 

The HCM delay values translate to a Level of Service (LOS) designation, ranging from LOS " A  to 
LOS " F  using the delay ranges shown on Table 4. 

LEVEL OF SERVICE STANDARDS 

Per the City of Dana Point Circulation Element, the target LOS standard for intersection 
operation during the morning and evening peak hours on Primary Arterials, Secondary Arterials, 
and Local Streets is LOS C. The target LOS during the peak hours on Major Arterials and State 
Highways is LOS D. A copy of the Circulation System Performance Criteria of the City of Dana 
Point General Plan is included in Appendix A of this report for reference. 

The intersection of Pacific Coast Highway and Crown Valley Parkway is also a County of Orange 
Congestion Management Program (CMP) intersection. The CMP target LOS for intersections on 
the CMP system is LOS E. 

SIGNIFICANT TRAFFIC IMPACT CRITERIA 

The significant traffic impact criteria used by the City of Dana point is as follows: 

If a project causes a change in LOS from acceptable to unacceptable 
If a project causes an increase in VIC or ICU of 0.010 or more, causing or worsening an 

unacceptable LOS 

If a proposed project's traffic causes the conditions above, then the impacts are deemed 
significant and the project shall identlfy feasible mitigations to bring the facility back to the level 
previously held by the facility prior to the project's sipficant impacts. 

Traffic Impact Study for the 
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Table 4 

HCM-Based Level of Service and Delay Ranges 

for Unsignalized Intersections 

February, 2007 

Average Delay (seconds / 
vehcle) 

< 10.0 
> 10.0 to < 15.0 
> 15.0 to < 25.0 
> 25.0 to < 35.0 
> 55.0 to < 80.0 

> 80.0 

LOS 
A 
B 
C 
D 
E 
F 



EXISTING TRAFFIC CONDITIONS 

Roadway Characteristics 
The proposed project is located on the west side of Pacific Coast Highway between Ritz Carlton 
Drives North and South. The following provides a brief description of the roadways directly 
serving the project site. 

PacSc Coast Highway (PCH) is a four-lane Primary Arterial in the vicinity of the project with 
a posted speed limit of 50 miles per hour (mph) in the vicinity of the project. PCH currently 
carries approximately 25,000 to 43,000 average daily trips (ADT) in the vicinity of the project 
site at LOS B and F. PCH provides direct access to Ritz Carlton Drive north and the south of the 
project. Pacific Coast Highway is designated on the City's Master Plan Circulation System Map 
as a six-lane Major Arterial. 

NigueI Road is a four-lane Primary Arterial with a posted speed limit of 40 mph east of PCH. 
Niguel Road currently carries approximately 18,000 ADT at LOS A west of Pacific Coast 
Highway. Niguel Road aligns with Ritz Carlton Drive South. Niguel Road is designated on the 
City's Master Plan Circulation System Map as a six-lane Major Arterial. 

Ritz Carlton Driveis a two-lane divided local roadway that provides access to the Ritz Carlton 
Hotel site. There is no posted speed limit on Ritz Carlton Drive. Ritz Carlton Drive is not 
designated on the City's Master Plan Circulation System Map. 

Existing Daily and Peak Hour Traffic Volumes 

Existing daily traffic volumes were obtained from the City of Dana Point traffic count program, 
provided by City staff. Existing peak hour traffic counts were conducted at the study 
intersections in November and December 2006. Peak hour traffic count worksheets are provided 
in Appendix B of this report. 

Study fachties are shown on Figure 3. Existing lane configurations at the study intersections are 
shown on Figure 4, and existing daily and peak hour traffic volumes are shown on Figure 5. 

Roadway Operation 

The study area roadway segments were evaluated based on daily traffic volumes compared to 
LOS E values in Table 2. To determine LOS designations, the capacity of the roadway for its 
existing configuration is used. The results of the roadway analysis are summarized in Table 5. 
The study area roadway segments are currently operating at LOS B or better on a 24-hour basis 
with the following exception: 

Pacific Coast Highway south of Niguel Road - LOS F 

Traffic Impact Study for the 
Ritz Carlton Laguna Niguel Expansion 

February, 2007 
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Intersection Operation 

Existing peak hour intersection operations were evaluated using the methodologies described 
above, and the results are summarized on Table 6. The study intersections are currently 
operating at LOS C or better during both peak hours. Copies of the intersection analysis 
worksheets are provided in Appendix C of t h s  report. 

CUMLTLATIVE TRAFFIC CONDITIONS 

Cumulative traffic conditions represent existing traffic conditions with l0/o per year ambient 
growth and traffic associated with related projects in the vicinity of the proposed project site. 
One cumulative analysis year wdl be evaluated for project impacts of the Ritz Carlton expansion. 
The Ritz Carlton expansion is expected to be completed in about 3 years. The following section 
describes the methodology used to develop cumulative traffic projections, and to evaluate 
cumulative daily and peak hour conditions in the vicinity of the proposed development. 

Cumulative Traffic Forecasting Methodology 

Ambient Traffic Growth 

An ambient traffic growth rate of l0/o per year was applied to the existing traffic volumes on each 
of the study roadway segments and at each of the study intersections. The growth rate was 
developed in conjunction with preparation of the traffic impact analysis for the Orange County 
South Court Facihty (Kunley-Horn and Associates, Inc, June 2006). - h e  growth rate was 
determined by comparing historical and existing peak hour counts and General Plan build-out 
volume forecasts, and calculating ambient and projected traffic growth throughout the 
surrounding area. Based on these calculations, it was determined that an average yearly growth 
rate of 1% per year would be appropriate for the short-term future analysis. City staff concurred 
with utilization of the l0/o per year growth rate. 

Related Projects 

In addition to the ambient growth rate, anticipated traffic from Related Projects in the vicinity of 
the project was added to existing traffic volumes. Related Projects include any project that has 
already been approved but is not yet constructed, or any project that is in the application 
process, and is a reasonably foreseeable development. Information regarding Related Projects in 
the vicinity of the proposed development was requested from the City of Dana Point for the k t z  
Carlton project and from the following additional cities as part of the preparation of the traffic 
impact analysis for the Orange County South Court Facility: 

Traffic Impact Study for the 
Ritz Carlton Laguna Niguel Expansion 

City of Ahso Viejo 
City of Laguna Beach 

City of Laguna Hdls 

February, 2007 

City of Laguna Niguel 
City of Mission Viejo 

City of San Juan Capistrano 
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Table 6 

Summary of Intersection Operation 
Existing Traffic Conditions 

February, 2007 

No. 
1 

3 

No. 
2 

4 

Signalized Intersection 
Pacific Coast Hwy @ Crown Valley Pkwy 
Pacific Coast Hwy @ Ritz Carlton South/Niguel R 

Unsignalized Intersections 

PM Peak Hour 

Pacific Coast Hwy @ Ritz Carlton Dr North 
Eastbound Approach 

Ritz Carlton Dwy @ Ritz Carlton Drive 
Eastbound Approach 
Westbound Approach 

AM Peak Hour 
ICU 
0.676 

0.586 

ICU 
0.709 

0.543 

LOS 
B 
A 

LOS 
C 
A 

PM Peak Hour 
Delay I LOS 

10.6 1 B 1 15.0 1 B 

AM Peak Hour 
Delay I LOS 

9.4 

13.2 

A 
B 

9.3 

11.6 

A 
B 



Based on the information received from the local cities, the research indicated that there are nine 
known Related Projects in the vicinity. A summary of the Related Projects is provided in Table 
7. The locations of each of these projects are shown on Figure 6. 

Traffic studies for each of the related projects were obtained. Based on these traffic studies, the 
resulting trips that would be generated by each related project are also summarized on Table 7. 
Table 7 indicates that the related projects would generate about 56,858 trips on a daily basis, 
with 4,524 trips during the morning peak hour and 5,609 trips during the evening peak hour. 
Although some of these projects may not be completed by the cumulative analysis year (2009), 
for a conservative approach, all Related Projects traffic was assumed in the analysis. The total 
combined traffic generated by all the Related Projects through the study intersections is shown 
on Figure 7. 

Cumulative Traffic Conditions Daily and Peak Hour Traffic Volumes 

The 1010 ambient annual growth and the traffic to be generated by the Related Projects was 
allocated to the study area intersections and then added to the Existing traffic volumes to 
represent Cumulative Traffic Conditions. The resulting Cumulative traffic volumes (without the 
proposed project) are illustrated on Figure 8. 

Roadway Operation 

The study roadway segments were re-analyzed and the results are summarized in Table 8. The 
analysis indicates that the study roadway segments would operate at LOS C or better on a 24- 
hour basis under Cumulative Traffic Conditions with the following exception: 

Pacific Coast Highway south of Niguel Road - LOS F 

Intersection Operation 

The study intersections were re-analyzed and the results are summarized on Table 9. 
Intersection analysis worksheets are provided in Appendix C. The analysis indicates that the 
study intersections would continue to operate at LOS C or better under Cumulative Traffic 
Conditions. 

Traffic Impact Study for the 
Ritz Carlton Laguna Niguel Expansion 

February, 2007 
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Table 7 

February, 2007 

City ofLaguna Niguel Projects Trip Generation Potential 

Total All Cumulative ProjectsTrip Generation Potential 

l The proposed Walgreens Pharmacy would replace existing commercial uses. 

5,813 

56,858 

664 

3,152 

151 

1,372 

815 

4,524 

193 

2,210 

307 

3,399 

500 

5,609 
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Table 9 
Summary of Intersection Operation 

Cumulative Traffic Conditions 

Traffic Impact Study for the 
Ritz Carlton Laguna Niguel Expansion 

February, 2007 



PROJECT TRAFFIC 

Trip Generation Estimates 

The estimates of the amount of traffic to be generated by the expansion of the Ritz Carlton Hotel 
have been developed using the Institute of Transportation Engineers (ITE) Trip Generation (7th 
Edition) publication, whch contains trip generation rates for hundreds of land use categories, 
based on traffic measurements of existing developments. A discussion of the trip generation 
estimates for the proposed project is provided in the paragraphs below. 

Trip Generation 

Trip generation rates and resulting trips for the proposed project are summarized on Table 10. 
Table 10 indicates that the proposed addition of 32 rooms to the existing hotel is estimated to 
generate 261 trips on a daily basis, with 18 trips during the morning peak hour (11 inbound trips 
and 7 outbound trips) and 19 trips during the evening peak hour (10 inbound trips and 9 
outbound trips). 

Trip Distribution and Assignment 

Distribution of project traffic to the surrounding street system is based on the existing 
distribution of existing Ritz Carlton trips. Figure 9 illustrates the project trip distribution 
assumptions for the proposed project. 

The trip dstribution assumptions shown on Figure 9 were applied to the trip generation 
estimates shown on Table 10. The resulting peak hour project traffic volumes for the proposed 
project are shown on Figurelo. 

PROJECT TRAFFIC IMPACT 

Project traffic was added to Cumulative daily and peak hour traffic volumes, and the study 
roadway segment and intersections were re-analyzed. Cumulative plus Project daily and morning 
and evening peak hour turning movement volumes are shown on Figure 11. 

Roadway Operation 

The study roadway segments were re-analyzed and the results are summarized in Table 11. The 
analysis indicates that the study roadway segments would operate at LOS C or better on a 24- 
hour basis under Cumulative plus Project Traffic Conditions with the following exception: 

Pacific Coast Highway south of Niguel Road - LOS F 

Comparing the results to the Cumulative Traffic Condtions (without Project), the addition of 
project traffic would contribute to an already-deficient condition. The project would not cause a 
change in LOS from acceptable to unacceptable nor would the project cause an increase in VIC of 
0.01 or more, causing or worsening unacceptable LOS conditions. Project traffic will not result in 
a significant impact on daily roadway operation on the study roadway segments. 

Traffic Impact Study for the 
Ritz Carlton Laguna Niguel Expansion 

February, 2007 



Table 10 
Summary of Trip Generation 

Ritz Carlton Laguna Niguel Expansion 
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Intersection Operation 

The study intersections were re-analyzed and the results are summarized on Table 12. The 
magnitude of the project impact is also shown on Table 12. Intersection analysis worksheets are 
provided in Appendix C. The analysis indicates that the study intersections would continue to 
operate at LOS C or better under Cumulative plus Project Traffic Conditions. The proposed 
project would not have a significant traffic impact on any of the study roadway segments based 
on the City's significant impact criteria. 

Comparing the results to the Cumulative Traffic Conhtions (without Project), the addition of 
project traffic would would not cause a change in LOS from acceptable to unacceptable nor 
would the project cause an increase in ICU of 0.01 or more, causing or worsening unacceptable 
LOS conditions. Project traffic will not result in a sigdicant impact on peak hour intersection 
operation at the study intersections. 

CONGESTION MANAGEMENT PROGRAM COMPLIANCE 

The Orange County Congestion Management Program (CMP) was established in 1991, to reduce 
traffic congestion and to provide a mechanism for coordinating land use and development 
decisions. Compliance with the CMP requirements ensures a city's eligibility to compete for 
State gas tax funds for local transportation projects. 

Within the study area, the CMP Highway System includes two arterials: Pacific Coast Highway 
and Crown Valley Parkway, and one intersection: Crown Valley Parkway at Pacific Coast 
Highway 

The Orange County CMP states that "a TIA will be required for CMP purposes for all proposed 
developments generating 2,400 or more daily trips," and that "for developments whch will 
directly access a CMP Highway System link, the threshold for requiring a TIA should be reduced 
to 1,600 or more trips per day. 

The k t z  Carlton Expansion project is estimated to generate 261 daily trips. Thus, the project is 
not required to comply with the CMP Traffic Impact Analysis guidelines. 
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Appendix A 

City of Dana Point 
Circulation System 
Performance Criteria 



TABLE C-3 
ClTY OF DANA POINT 

CIRCULATlON SYSTEM PERFORMANCE CRlTERlA 
I 11 

CIRCULATION ELEMENT 

JUNE 27, 1995 

(GPA95-02(c)/LCPA95-08) 

The following are the performance criteria used for comparing volumes and capacities on the City street and highway system: 

1. AVERAGE DAILY TRAFFIC (ADT) LINK VOLUMES 

Level of Service C - Primary arterials, secondary arterials and local streets. 

Level of Service D - Major arterials and State highways. 

Table A below shows ADT volumes corresponding to these levels of service. 

11. PEAK HOUR INTERSECTION VOLUMES 

Level of Service C - Primary arterials, secondary arterials and local streets. 

Level of Service D - Major arterials and State highways. 

Level of Service E -Congestion Management Plan (CMP) evaluations (CMP designated roadways only). 

Table B below shows how these levels ofservice are specified. 

TABLE A 
ADT LEVEL OF SERVICE VOLUMES BY FACILlTY TYPES 

FACILITY TYPE 

Freeway (per lane) 

Major (6 lanes divided) 

Primary (4 lanes divided) 

Secondary (4 lanes undivided) 

Collector (2 lanes) 

TABLE B 
PEAK HOUR LEVEL OF SERVICE 

Peak hour intersection Level of Service (LOS) to be baed on Intersection Capacity Utilization (ICU) values calculated m follows: 

Saturation flow rate 1700 Vehicles Per Hour 

(VPH) 
Clearance interval .05 1CU 

Levels of Service are as follows: 

LEVELOF SERVICE MAXIMUM ICU 

VALUE 

LOS A .60 

LOS B .70 

LOS C .80 

LOS D .90 

LOS E 1 .OO 

MAXIMUM VOLUME 

LOS C 

16.500 

45,000 

30,000 

20,000 

10,000 

LOS D 

18,500 

50,600 

33,800 

22,500 

1 1,000 
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Intersection Turning Movement 
Prepared by: Southland Car Counters 

N-S STREET: Pacific Coast Highway DATE: 11/9/2006 LOCATION: City o f  Dana Point 

E-W STREET: Crown Valley Parkway DAY: THURSDAY PROJECT# 06-1335-001 

NOR-rHBOUlVD SOUTHBOUND EASrBOUN D WESTBOLIN D 

NL NT NR SL ST SR EL ET ER WL VVT WR TOTAL 
LANES: % 2 1 2 2 0 0 1 1.5 x.5 b62 

AM Peak Hr Begins at: 745 AM 

TOTAL 
VOLUMES = 

CONTROL: Signalized 

PEAK 

NL IVT NR 
48 2018 328 

VOLUMES = 

PEAK HR. 
FACT0 R: 

EL ET ER 
19 68 48 

SL ST SR 
817 987 17 

25 1102 181 

0.911 

WL VVT WR 
421 84 1626 

TOTAL 
6481 

466 557 9 

0.942 

11 41 31 

0.902 

236 54 896 

0.966 

3609 

0.971 



Intersection Turning Movement 
Prepared by: Southland Car Counters 

N-S STREET: Pacific Coast Highway DATE: 11/9/2006 LOCATION: City o f  Dana Point 

E-W STREET: Crown Valley Parkway DAY: THURSDAY PROJECT# 06-1335-001 

NORTHBOUND SOUTHBOUIVD EASTBOUND WESTBOUND 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL 
LANES: 1 2 1 2 2 o o 1 I 1.5 ~5 wa 

PM Peak Hr Begins at: 430 PM 

TOTAL 
VOLUMES = 

CONTROL: Signalized 

NL NT NR 
91 1977 550 

PEAK 
VOLUMES= 

PEAK HR. 
FACTOR: 

SL ST SR 
2166 2869 76 

EL ET ER 
43 68 88 

48 776 195 

0.984 

255 34 549 

0.948 

WL WT WR 
581 90 1522 

4046 

0.981 

888 1196 35 

0.970 

TOTAL 
10121 

8 24 38 

0.625 



Intersection Turning Movement 
Prepared by: Southland Car Counters 

N-S STREET: Pacific Coast Highway DATE: 11/9/2006 LOCATION: City of Dana Point 

E-W STREET: Ritz Carlton Drive I DAY: THURSDAY PROJECT# 06-1335-003 

NORTHBOUND SOUTHBOUND EASrBOUlV D WESTBOUND 

AM Peak Hr Begins at: 745 AM 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL 
LANES: 1 2 1 xa 2 1 1 2 o 1 2 o 

6:00 AM 
6: 15 AM 
6:30 AM 
6:45 AM 
7:OOAM 29 193 35 19 83 5 18 15 14 29 26 50 516 
7: 15 AM 21 182 31 21 89 8 12 17 15 35 17 61 509 
7:30 AM 18 190 44 29 101 10 7 21 17 51 27 80 595 
7:45 AM 17 234 52 38 129 11 12 24 13 60 30 90 710 
8:00 AM 19 241 46 30 122 15 14 18 19 49 31 77 681 
8:15 AM 19 252 38 36 130 9 13 24 21 56 24 81 703 
8:30 AM 17 207 43 28 138 10 12 17 24 60 28 67 651 
8:45 AM 18 208 42 21 130 12 15 19 31 56 28 60 640 
9:00 AM 
9:15 AM 
9:30 AM 
9:45 AM 

10:OO AM 
10: 15 AM 
10:30 AIY 
10:45 AM 
11:OO AM 
11:15 AM 
11:30 AM 
11:45 AM 

CONTROL: Signalized 

TOTAL 
VOLUMES= 

PEAK 

NL NT NR 
158 1707 331 

VOLUMES = 

PEAK HR. 
FACTOR: 

SL ST SR 
222 922 80 

EL ET ER 
103 155 154 

WL WT WR 
396 211 566 

72 934 179 

0.959 

TOTAL 
5005 

132 519 45 

0.978 

51 83 77 

0.909 

225 113 315 

0.907 

2745 

0.967 



Intersection Turning Movement 
Prepared by: Southland Car Counters 

N-S STREET: Pacific Coast Highway DATE: 11/9/2006 LOCATION: City of  Dana Point 

E-W STREET: Ritz Carlton ~rive/fl~~~.Q,l td DAY: THURSDAY PROJECT# 06-1335-003 

NORTHBOUND SOUrHBOUlVD EASTBOUND WESTBOUND 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL 
LANES: 1 2 1 A& 2 1 1 2 0 1 2 0 

PM Peak Hr Begins at: 415 PM 

TOTAL 
VOLUMES = 

CONTROL: Signalized 

NL NT NR 
142 1862 572 

PEAK 
VOLUMES= 

PEAK HR. 
FACTOR: 

SL ST SR 
866 2437 109 

73 770 216 

0.929 

EL ET ER 
195 260 123 

347 935 46 

0.979 

WL WT WR 
786 176 448 

TOTAL 
7976 

91 107 48 

0.866 

276 81 157 

0.931 

3147 

0.959 



Intersection Turning Movement 
Prepared by: Southland Car Counters 

N-S STREET: Pacific Coast Highway DATE: 11/9/2006 LOCATION: City of Dana Point 

E-W STREET: Ritz Carlton Drive North DAY: THURSDAY PROJECT# 06-1335-002 

NOR-THBOUIVD SOUTHBOUND EASTBOUND WESTBOUND 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL 
LANES: 1 2 0 0 2 1 0 0 1 0 0 0 

6:00 AIY 
6:15 AM 
6:30 AM 
6:45 AIY 
7:00 AM 3 255 
7:15 AM 2 314 
7:30 AM 9 305 
7:45 AM 10 317 
8:OOAM 11 330 
8:15 AM 10 281 
8:30 AM 13 259 
8:45 AM 10 252 
9:00 AM 
9:15 AM 
9:30 AM 
9:45 AM 

10:OO AM 
10:15 AM 
10:30 AM 
10:45 AM 
11:OO AM 
11:15 AM 
11:30 AM 
11:45 AM 

AM Peak Hr Begins at: 730 AM 

TOTAL 
VOLUMES = 

CONTROL: 1-Way Stop E 

WL WT WR 
0 0 0 

PEAK 

IVL IVT NR 
68 2313 0 

TOTAL 
3761 

2011 

0.938 

VOLUMES = 

PEAK HR. 
FACTOR: 

SL ST SR 
0 1205 158 

EL ET ER 
0 0 17 

40 1233 0 

0.933 

0 658 71 

0.939 

0 0 9 

0.450 

0 0 0 

0.000 



Intersection Turning Movement 
Prepared by: Southland Car Counters 

N-S STREET: Pacific Coast Highway DATE: 11/9/2006 LOCATION: City of  Dana Point 

E-W STREET: Ritz Carlton Drive North DAY: THURSDAY PROJECT# 06-1335-002 

NORTHBOUND SOUTH BOUND EASTBOUND WES-rBOUlV D 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL 
LANES: 1 2 0 0 2 1 0 0 1 0 0 0 

PM Peak Hr Begins at: 430 PM 

TOTAL 
VOLUMES = 

CONTROL: 1-Way Stop E 

NL NT IVR 
44 2461 0 

PEAK 
VOLLIMES = 

PEAK HR. 
FACTOR: 

SL ST SR 
0 3329 134 

13 950 0 

0.952 

EL ET ER 
0 0 79 

0 1278 68 

0.919 

WL WT WR 
0 0 0 

TOTAL 
6047 

0 0 36 

0.750 

0 0 0 

0.000 

2345 

0.943 



Intersection Turning Movement 
Prepared by: Southland Car Counters 

N-S STREET: Ritz Carlton Drive DATE: 12/5/2006 LOCATION: City of Dana Point 

E-W STREET: Ritz Carlton Main Entrance DAY: TUESDAY PROJECT# 06-1365-001 

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL 
LANES: 1 1 0 1 1 0 0 1 0 0 1 0 

AM Peak Hr Begins at: 730 AM 

TOTAL 
VOLUMES = 

CONTROL: 1 Way NB and SB 

NL NT NR 
103 86 90 

PEAK 
VOLUMES= 

PEAK HR. 
FACTOR: 

SL ST SR 
21 173 17 

70 48 53 

0.679 

EL ET ER 
4 2 80 

11 91 14 

0.744 

WL WT WR 
25 0 2 

TOTAL 
603 

1 2 55 

0.806 

15 0 2 

0.708 

362 

0.761 



Intersection Turning Movement 
Prepared by: Southland Car Counters 

N-S STREET: Ritz Carlton Drive DATE: 12/5/2006 LOCATION: City o f  Dana Point 

E-W STREET: Ritz Carlton Main Entrance DAY: TUESDAY PROJECT# 06-1365-001 

NORTHBOUIVD SOUTHBOUIVD EASTBOU lV D WES-rBOUlVD 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL 
LANES: 1 1 0 1 1 0 0 1 0 0 1 0 

PM Peak Hr Begins at: 415 PM 

TOTAL 
VOLUMES = 

PEAK 

NL NT NR 
111 78 38 

CONTROL: 1 Way NB and SB 

VOLUMES= 

PEAK HR. 
FACTOR: 

SL ST SR 
4 207 40 

38 40 17 

0.819 

EL ET ER 
8 3 129 

2 118 13 

0.693 

WL WT WR 
133 3 0 

TOTAL 
754 

5 0 31 

0.500 

55 1 0 

0.824 

320 

0.870 



Appendix C 

Intersection Analysis 
Worksheets 
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TWO-WAY STOP CONTROL SUMMARY 

Analyst ser 
AgencyICo. kha 
Date Performed 11/27/2006 
Analysis Time Period AM Peak Hour 

I~eak- our Factor. PHF I 0.94 1 0.94 1 0.94 0.94 1 0.94 1 0.94 1 

Intersection PCH at Ritz Cadton Dr N 
Jurisdiction City of Dana Point 
Analysis Year 2006 (Existing) 

Major Street 
Movement 

Val u me 

l ~ o u r l v  Flow Rate. HFR 1 42 1 1311 1 0 0 1 700 1 75 I 

Project Description PCH Ritz N am ex.xhu 
EastlWest Street: Ritz Carlton Drive North I ~ o r t h l ~ o u t h  Street: PCH 

l ~e rcen t  Heavv Vehicles I 0 I -- I -- 1 0 I -- I -- 1 
l ~ e d i a n  T V D ~  I Undivided I 

Northbound 

IRT Channelized I I I 0 I I 1 0  I 

1  
L 

40 

Southbound 
4 
L 

2  
T 

1233 

- 
Upstream Signal 

Minor Street 
Movement 

l~ la red  Approach I I N I 1 I N I 1 

3 
R 

5 
T 

658 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 

6 
R 

71 

l ~ ~ ~ r o a c h  I Northbound Southbound 1 Westbound I Eastbound I 

0 

Eastbound 

0.94 
0 
0 

Storage 
RT Channelized 

0 

Westbound 
7 
L 

Lane Configuration I L 

0 0 

0.94 
0 
0 

0 

, , I I I I 

12 
R 

8 
T 

10 

Movement 

l~pproach Delay I -- I -- I I 10.6 I 

9 
R 

11 

9 
0.94 

9 
0 

0 I 

v/c 

95% queue length 

Control Delav 

1  

L 

0.94 
0 
0 

0 

0.05 

0.16 

9.5 

Approach LOS 

T 

0 

4 

0.01 

0.04 

10.6 

0.94 
0 
0 

Copyright O 2005 University of Florida, All Rights Reserved Generated: 1211 312006 4:34 PM 

-- 

0.94 
0 
0 

7 

-- 

8 

B 

9 1 1 0  1 1 1  1 12 



ate Performed 1 1/27/2006 2006 (Existing) 

LOS B 
Approach Delay - -- 15.0 
Approach LOS -- -- B 
Copyright O 2005 University of Florida, All Rights Reserved Generated: 1211 312006 4:35 PM 



TWO-WAY STOP CONTROL SUMMARY 

Analyst ser 
AgencyICo. kha 
Date Performed 12/18/2006 
Analysis Time Period AM Peak Hour 

l ntersection PCH at Ritz Carlton Dr N 
Jurisdiction City of Dana Point 
Analysis Year Cumulative 

l~ro iect  Descri~tion PCH Ritz N am ex cm.xhu I 
EastlWest Street: Ritz Carlton Drive North 
Intersection Orientation: North-South 

l~ercent Heavy Vehicles I 0 0 0 0 0 0 

NorthISouth Street: PCH 
Study Period (hrs): 0.25 

l~ercent Grade (%) I 0 I 0 I 

Volume 
Peak-Hour Factor, PHF 
Hourlv Flow Rate. HFR 

Major Street 
Movement 

Volume 

0.94 
0 

0.94 
0 

RT Channelized 1 I I 0 I I 1 0  I 

Flared Approach 
Storaae 

Lanes 1 0  I 0 I 1 I 0 1 0 I 0 I 

9 
0.94 

N 
ppppp 

0 

Confiauration I I I I I I 

North bound 

1 Northbound I Southbound I Westbound I Eastbound I 

1  
L 

40 

Southbound 

0.94 

Movement I 1  I 4 ~ 7 8 ~ 9 ~ 1 0 ~ 1 1 ~ 1 2  

4 
L 

9 1 0  1 0  

2  
T 

1402 

0 
0.94 

3 
R 

5 
T 

800 

0.94 

Lane Configuration 

v ( v ~ h )  
c (m) ( v ~ h )  
vlc 

(control Delay 10. I 111.3 1 

6 
R 

72 

95% queue length 

L 
42 
746 

0.06 

Copyright O 2005 University of Florida, All Rights Resewed Generated: 1211 812006 3:39 PM 

R 
9 

582 
0.02 

0.18 

Approach Delay 
A ~ ~ r o a c h  LOS 

1 0.05 

-- 
-- 

-- 
-- 

11.3 
6 



TWO-WAY STOP CONTROL SUMMARY 

Analyst ser 
AgencyICo. kha 
Date Performed 124 8/2006 
Analysis Time Period PM Peak Hour 

l ntersection PCH at Ritz Carlton Dr N 
Jurisdiction City of Dana Point 
Analysis Year Cumulative 

Project Description PCH Ritz N pm ex cm.xhu 
EastlWest Street: Ritz Cadton Drive North I ~ o r t h l ~ o u t h  Street: PCH 

Major Street 
- -  - -  

Volume 

l ~ e d i a n  T v ~ e  I Undivided I 

Northbound 

Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavv Vehicles 

Southbound 

L 
13 

Movement 

0.94 
13 
0 

RT Channelized 
Lanes 
Configuration 
Upstream Signal 

Minor Street 
Movement 

4 
T 
I 178 

Volume 
Peak-Hour Factor, PHF 

l~ la red  Approach N N 

1  

0.94 
1253 
- 

I 
L 

Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 

5  
R 

0.94 

1 Northbound I Southbound 1 Westbound I Eastbound I 

6 2  

0.94 
0 
-- 

2 
T 
0 

0 
0 

Storage 
RT Channelized 

1 Movement I 1  I 4 1 7  1 8  1 9  1 1 0 1  1 1 1 1 2 1  

3 
L 

0.94 

0.94 
0 
0 

0 
0 

Eastbound 

0 
0 

0 

T 
1500 

1 0.94 1 0.94 
1595 

-- 

7  
L 

Westbound 

36 
0.94 

0 

Lane Configuration 

v ( v P ~ )  

l~on t ro l  Delav 1 14.5 1 I I I I I 1 17.2 1 

R 
69 

0 

0 

38 
0 

0 I 

c (m) ( v ~ h )  
vlc 
95% aueue lenath 

12 
R 

8  
T 

10 
L 

L 

13 

2 
T 
0 

9  
R 

11 
T 

0.94 0.94 
0 
0 

0 

R 
38 

390 

0.03 

0.10 

Approach Delay 
Approach LOS 

0 
I 
R 

0.94 

0 

333 

0. I I 

0.38 

0 
0 

Copyright O 2005 University of Florida, All Rights Reserved Generated: 12/18/2006 3:40 PM 

-- 
-- 

0 
0 

-- 
-- 

17.2 

C 



I TWO-WAY STOP CONTROL SUMMARY 

Analyst ser 
AgencyICo. kha 
Date Performed 12/18/2006 
Analysis Time Period AM Peak Hour 

l ntersection 
Jurisdiction 
Analysis Year 

PCH at Ritz Carlton Dr N 
City of Dana Point 
Cumulative plus Project 

l~ ro iect  Descri~tion PCH Ritz N am ex cm ~ i . xhu  I 
EastJWest Street: Ritz Carlton Drive North 
Intersection Orientation: North-South 

NorthISouth Street: PCH 
Study Period (hrs): 0.25 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type 
RT Channelized 
Lanes 
Configuration 
Upstream Signal 

Minor Street 
Movement 

l ~ou r l y  Flow Rate, HFR I 0 0 10 0 0 0 

L 
41 

Volume 
Peak-Hour Factor, PHF 

Southbound Major Street 

0.94 
43 
0 

Northbound 

T 
1405 

0.94 

Percent Heavy Vehicles 
Percent Grade (%) 

IRT Channelized I I I 0 I I 1 0  I 

0.94 
1494 

-- 

Flared Approach 
Storaae 

Approach 1 Northbound I Southbound I Westbound 1 Eastbound I 

6 
R 

Undivided 

0.94 

0 

Movement I 1 1 4 1 7 1 8 1 9 1 1 0 1 1 1 1 1 2 1  

Movement 

0.94 
0 
-- 

N 
0 

Lane Configuration 1 L 

3 
L 

0 
1 
R 

1 
L 

0 I 0 

0 

N 
0 

1 

0.94 
0 
0 

0.94 
10 

4 2 
I 

2 
T 
0 

0.94 

0 

95% queue length 

5 
T 

802 
0.94 
853 
-- 

Eastbound 

Control Delay 

LOS 

Copyright O 2005 University of Florida, All Rights Reserved 

R 
75 

0.94 
79 
-- 

0 
0 

Westbound 
7 

0.94 

0 

0.18 

Approach Delay 
A D D ~ O ~ C ~  LOS 

Generated: 1211 812006 3:40 PM 

0.94 

10. 1 

B 

0 

12 8 10 

0 

1 
11.3 

B 
-- 
-- 

2 
T 
0 

9 11 

0 

1 0.05 

-- 
-- 

11.3 

B 



TWO-WAY STOP CONTROL SUMMARY 

Analyst ser 
AgencyICo. kha 
Date Performed 1211 8/2006 
Analysis Time Period PM Peak Hour 

Intersection 
Jurisdiction 
Analysis Year 

PCH at Ritz Carlton Dr N 
City of Dana Point 
Cumulative plus Project 

Project Description PCH Ritz N pm ex cm pj.xhu 
EastlWest Street: Ritz Carlton Drive North I~orthlsouth Street: PCH 

llntersection Orientation: North-South l ~ t udv  Period (hrs': 0.25 I 

Major Street 
Movement 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 

I ~ ~ s t r e a m  Sianal I I 0 I 1 1 0  I I 

North bound 

14 
0.94 

Median Type 

I " I I I I 

 ino or Street Eastbound Westbound I 

1 
L 

Southbound 

14 
0 

Undivided 

4 
L 

1182 
0.94 

I~eak- our   actor. PHF I 0.94 1 0.94 1 0.94 1 0.94 1 0.94 1 0.94 1 

2 
T 

1257 
-- 

R T  Channelized 

Volume 

l~ou r l v  Flow Rate. HFR I 0 0 1 39 1 0  1 0  0 

3 
R 

5 
T 

0.94 

l~ercent Heavv Vehicles I 0 I 0 I 0 1 0  I 0 I 0 I 

6 
R 

0 

0 

L 

0.94 

I 0 

I Storage I I 0  I I 

0 

T 

Percent Grade (%) 
Flared Amroach 

IRT Channelized 0 0 

1502 
0.94 

-- 

l~pproach I Northbound Southbound I Westbound I Eastbound I 

72 
0.94 

1597 

R 
3 7 

0 
N 

0 
76 

0 

N 

195% queue length 0. I I 1 0.39 

L 

Movement 
Lane Configuration 

v ( v ~ h )  

-- 
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-- 

T 

1 
L 
14 

Control Delay 
LOS 
A ~ ~ r o a c h  Delav 

R 

4 

14.6 

B 
-- 

7 

-- 

17.2 

C 
v 

8 9 10 11 12 
R 
39 



TWO-WAY STOP CONTROL SUMMARY 

L T R L T R 
Volume 70 48 53 I I 9 1 14 

Analyst ser 
AgencyICo. kha 
Date Performed 12/12/2006 
Analysis Time Period AM Peak Hour 

Intersection Ritz Carlton Dr at Ritz 
D WY 

Jurisdiction City of Dana Point 
Analysis Year 2006 (Existing) 

l~ercent  Heavv Vehicles I 0 I -- I - 1 0  I -- I -- 1 

Peak-Hour Factor, PHF I 0.76 

l ~ e d i a n  T V D ~  I Undivided 1 

0.76 

RT Channelized 
Lanes 
Configuration 
Upstream Signal 

0.76 
Hourlv Flow Rate. HFR I 92 

Minor Street 
Movement 

l~ercent  Grade (%I I 0 I 0 1 

119 

I 
L 

Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 

, , I I I 

Flared A~oroach N D 

0.76 
18 63 

I 

0 

Eastbound 

0.76 
I 
0 

0.76 
69 

Westbound 

Storage 

l~pproach 1 Northbound I Southbound I Westbound I Eastbound I 

0.76 
14 

0 
0 

TR 

9 
R 

10 
L 

7 
L 

RT Channelized 
Lanes 

8 
T 

0 
2 
0 

0 

I 
L 

11 
T 

0.76 
19 
0 

72 
0 

0 

0 

. . 
Movement 
Lane Configuration 

v ( ' JP~ )  

c (m) ( v ~ h )  
vlc 
95% queue length 
Control Delay 

LOS 

l ~ ~ ~ r o a c h  LOS -- -- B A 

12 
R 

Approach Delay 

I 

0 

0.76 
0 
0 

I 

1 
L 

92 

1459 

0.06 

0.20 

7.6 

A 

0 
0 

TR 

- 
0.76 
2 
0 

-- 

0 
0 

4 
L 

14 

1466 

0.01 

0.03 

7.5 

A 
- 

0 

13.2 

I 

.9 10 7 

9.4 

0 
0 

8 

LTR 

2 1 

461 

0.05 

0.14 

13.2 

B 

11 

LTR 

75 

893 

0.08 

0.27 

9.4 

A 

12 



I TWO-WAY STOP CONTROL SUMMARY 

I~ro iect  Descri~tion RC Rifz Dwv ~ r n  ex.xhu I 

Analyst ser 
AgencylCo. kha 

12/12/2006 Date Performed 
Analysis Time Period PM Peak Hour 

Intersection Rifz Carlfon Dr at Ritz 
D WY 

Jurisdiction City of Dana Point 
Analysis Year 2006 (Existing) 

(peak- our Factor. PHF 1 0.87 1 0.87 1 0.87 1 0.87 1 0.87 1 0.87 1 
Volume 

l ~ e d i a n  T V D ~  I Undivided 1 

L 
38 

Hourly Flow Rate, HFR 
Percent Heavv Vehicles 

T 
40 

43 
0 

45 

RT Channelized 
Lanes 
Configuration 
Upstream Signal 

Minor Street 
Movement 

l~ercent  Grade (%) I 0 I 0 I 

R 
17 

19 

I 
L 

Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 

Storage 0 0 

- I - 1 0  I - 

L 
2 

2 
- 

I 

0 

Eastbound 

0.87 
5 
0 

l~pproach 1 Northbound I Southbound I Westbound I Eastbound I 

7 
L 

Westbound 

RT Channelized 
Lanes 
Confiauration 

T 
118 

135 

0 
0 

TR 

10 
L 

R 
13 

14 

8 
T 

0.87 
0 
0 

0 

Lane Configuration 

v ( v P ~ )  

c (m) ( ' JP~)  
vlc 

I 
L 

11 
T 

9 
R 

0.87 
63 
0 

0.87 
35 
0 

I I I I I I I I 

lApproach Delay - -- 11.6 9.3 

12 
R 

I 

L 

43 

1445 

0.03 

Control Delay 
LOS 

l~pproach LOS -- -- B A 

I 

0 

0.87 
I 
0 

95% queue length 

0 
0 

TR 

0.87 
0 
0 

0 
0 

L 
2 

1551 

0.00 

1 0.35 1 
7.6 

A 

LTR , 

0.09 1 0.14 1 

L TR 
0 

L TR 
64 

612 

0.10 

0.00 

7.3 

A 

L TR 

40 

868 

0.05 

I 

11.6 

6 

0 
0 

9.3 

A 



TWO-WAY STOP CONTROL SUMMARY 

I 

Project Description RC Rifz Dwy am ex cm.xhu 
EastlWest Street: Rifz Carlfon Drive I ~o r t h l~ou th  Street: Rifz Driveway 

Analyst ser 
AgencyICo. kha 

12A 3/2006 Date Performed 
Analysis Time Period AM Peak Hour 

Intersection Rifz Carlfon Drat  Rifz 1 
D WY 

Jurisdiction City of Dana Point 
Analysis Year Cumula five 

Major Street 
Movement 

l ~ou r l v  Flow Rate. HFR 1 94 1 64 1 72 1 14 1 123 18 I 

Volume 
Peak-Hour Factor, PHF 

l~ercent  Heavv Vehicles I 0 1 -- I -- I 0 I -- I -- I 

Northbound 

l ~ e d i a n  Type Undivided 

Southbound 

72 
0.76 

IRT Channelized I I I 0 I I 0 I 

1 

49 
0.76 

Configuration 
Upstream Signal 

Minor Street 
Movement 

l~ercent  Grade (%I I 0 0 1 I 

55 
0.76 

Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 

l~ la red  Approach I I N  I I I N  1 I 

6 2 

L 

I I 
0.76 

0.76 
I 
0 

3 

0 

Storage 
RT Channelized 

94 
0.76 

0.76 
2 
0 

Approach 1 
Movement 

4 

14 
0.76 

TR 

Eastbound 

0 

Lane Configuration 

v (vph) 

LOS 

5 

Westbound 
7 

0.76 
75 
0 

Northbound 

1 

vlc 

95% queue length 

Control Delav 

l~pproach Delay I -- I -- I 13.4 I 9.4 I 

L 

10 

0 

L 
94 

l~pproach LOS -- - B A 

L 
8 

0.76 
19 
0 

Southbound 
4 

0.06 

0.21 

7.6 

0 

9 11 
T 

0 

L 
14 

TR 

T 
12 
R 

0.76 
0 
0 

0 

0.01 

0.03 

7.5 

R I L 

0.76 
2 
0 

Eastbound 
10 1 11 1 12 

Westbound 

LTR 
21 

7 

LTR 
78 

1 

8 

0.05 

0.15 

13.4 

9 

0.09 

0.29 

9.4 



City of Dana Point 
Date Performed 12/12/2006 

cumulative 
Analysis Time Period PM Peak Hour 



TWO-WAY STOP CONTROL SUMMARY I 

Analyst ser 
AgencyICo. kha 

120 3/2006 Date Performed 
Analysis Time Period AM Peak Hour 

Intersection Ritz Carlton Dr at Ritz 
DWY 

Jurisdiction City of Dana Point 
Analysis Year Cumula five plus Project 

Major Street 

Volume 
Peak-Hour Factor, PHF 

l ~ e d i a n  Type Undivided 

Northbound 

Hourly Flow Rate, HFR 
Percent Heavy Vehicles 

IRT Channelized I I I 0 I I 1 0  1 

Southbound 
Movement 

73 
0.76 
96 
0 

1 

49 
0.76 

Upstream Signal 

Minor Street 
Movement 

64 
-- 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 

I Storage I I 0  I I I 0  I I 

2 I 3 I 4 I 5 

61 
0.76 

0 

, , I I 

IRT Channelized 0 0 

6 

80 
-- 

0 

I 
0.76 
I 
0 

Flared A ~ ~ r o a c h  

I I 
0.76 

N I I I N  

14 
0 

2 
0.76 

2 
0 

Configuration 

94 
0.76 

Eastbound 

0 

Approach 

Movement 
Lane Confiauration 

l ~ ~ ~ r o a c h  Delav I -- I -- I 13.9 I 9.5 1 

14 
0.76 

123 
-- 

Westbound 
7 

0 

6 1 
0.76 
80 
0 

m-- .- ...*-p.qTy -~.i.--'̂ **?-- - -?.lliiv-i---l:.T--" &$7-rF-v -;-. --- a%-%.=*rar, >--, 

~ a ~ ; i ; i ~ U ~ ~ ~ ~ t ~ , , ' a r i d ~ e  ~ ~ f ~ ~ e ~ ~ i ~ ~ ~ ~ ~ - : ~ ~ ~ t ~ ~ ~ I ~ ~ , " , j ~ ~ ~ 3 3 ~ : ~ i ~ ~ ~ c . A i 6 ~ ~ $ ~ ~ ~ E ~ ~ ~ ~ ~ , ~ . ~ ~ ~ ~ ~ ~ , , ; i , ; i ~ ~ ; ,  ~ ~ ~ $ ~ ~ ~ @ ~ $ < ~ ~ ~ { < ~ ~ ' $  '. ', 

L TR 

95% queue length 
Control Delay 

LOS 

l~pproach LOS I -- I -- I B I A I 

18 
-- 

L TR 

Northbound 

1 
L 

12 
R 

8 10 

22 
0.76 
28 
0 

0.21 

7.6 

A 

9 11 
L 

Southbound 
4 

L 

0 
0.76 

0 
0 

0.03 
7.5 
A 

T L 
2 

0.76 
2 
0 

R T 

Westbound 

p-ppp--p- 

7 

Eastbound 

10 

0.22 

13.9 
B 

8 

L TR 

0.31 
9.5 

A 

9 11 

LTR 

12 



TWO-WAY STOP CON'TROL SUMMARY I 

l~ro iect  Descri~tion RC Ritz Dwv ~ r n  ex cm ~ i x h u  I 

Analyst ser 
AgencyICo. kha 

12/12/2006 Date Performed 
Analysis Time Period PM Peak Hour 

Intersection Ritz Carlton Dr at Ritz 
D WY 

Jurisdiction City of Dana Point 
Analysis Year cumulative plus Project 

EasWest Street: Ritz Carlton Drive 
Intersection Orientation: North-South 

NorthISou th Street: Ritz Driveway 
Study Period (hrs): 0.25 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median T v ~ e  

Major Street Northbound Southbound 

RT Channelized 

L 
40 
0.87 
45 
0 

Configuration 
Upstream Signal 

Minor Street 
Movement 

l ~ou r l v  Flow Rate. HFR I 5 I 0 1 40 1 73 I I I 0 I 

0 

Volume 

l~ercent  Heavy Vehicles I 0 0 0 0 0 0 

Undivided 

T 
41 
0.87 
47 
-- 

0 
Lanes 

L 

l~ercent  Grade (%) I 0 I 0 I 

5 

R 
26 
0.87 
29 
-- 

I 

0 

IRT Channelized 1 I I 0 I I 0 I 

0 
Peak-Hour Factor, PHF I 0.87 

Flared Approach 
Storaae 

1 Northbound I Southbound I Westbound I Eastbound I 

L 
2 
0.87 
2 --- 
0 

I 

TR 

Eastbound 

0.87 0.87 

I ~ a n e  Configuration I L I L I I LTR I I I LTR I I 

7 
Westbound 

35 

N 
0 

T 
122 
0.87 
140 

0 

L 

10 

0.87 

N 
0 

R 
13 
0.87 
14 

8 

64 

195% queue length 

-- 

I 

0 

9 11 

0.87 

Control Delay 

LOS 

TR 

12 

1 
0.87 

0.10 

Approach Delay 
Approach LOS 

I 

0 

7.6 

A 

0 

0.00 

-- 
-- 

7.3 

A 

1 0.43 1 

-- 
-- 

1 0.16 1 
12.0 

B 
9.4 

A 
12.0 

B 
9.4 

A 



 







 









































 





 










