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CLIENT KIPLING POST LP
PO BOX 204
PALO ALTO, CA 94302
CONTACT: ELIZABETH WONG
(650) 323-5295
ELIZABETHWONG2009@GMAIL.COM

HAYES GROUP ARCHITECTS, INC
2657 SPRING STREET
REDWOOD CITY, CA 94063
650.365.0600 PH
650.365.0670 FAX
CONTACT: KEN HAYES x:15
KHAYES@THEHAYESGROUP.COM
CONTACT: JACOB KWAN x:19
JKWAN@THEHAYESGROUP.COM

GENERAL ZONING COMPLIANCE ANALYSIS (PER P.A.M.C 18.18.060 TABLE 2)

SITE INFORMATION

ADDRESS: 425 / 429 UNIVERSITY AVE.

ACCESSOR'S PARCEL NUMBERS: 120-15-029 (425 UNIV.) & 120-15-028 (429 UNIV.)

TOTAL COMBINED SITE AREA: 11,000 SF

ZONING DISTRICT: CD-C(P)(GF)

REQUIRED/ALLOWED PROPOSED COMPLIES

SPECIAL SETBACK DISTANCE: NONE
HISTORIC CATEGORY: NONE
FLOOD ZONE: NONE

FRONT SETBACK NONE 0" YES
STREET SIDE SETBACK NONE 0" YES
INTERIOR SIDE SETBACK NONE 8" YES
REAR SETBACK NONE (COMM.) 0"   (COMM.) YES

10' (RES.) 10' (RES.) YES

MAXIMUM HEIGHT 50' 50' YES

DAYLIGHT PLANES NO REQ'T

EXISTING SITE COVERAGE SEE CIVIL DWG

MAXIMUM SITE COVERAGE NO REQ'T 9,478 SF YES
(SEE A1.1)

LANDSCAPE OPEN SPACE 20% (2,200 SF) 3,816 SF YES
(SEE A1.1)

USABLE OPEN SPACE 200 SF PER UNIT 2,396 SF YES
(SEE A1.1)

PEDESTRIAN OVERLAY AREA
(PER PAMC 18.30(B).040 (a)(2))
UNIVERSITY AVENUE 150 SF 151 SF YES
KIPLING STREET 165 SF 190 SF YES

AREA & PARKING CALCULATION (PER P.A.M.C 18.52.040 TABLE 1)

AC&H CIVIL ENGINEERS
2443 ASH ST
PALO ALTO, CA 94306
650-327-3900
CONTACT: ALAN HUNTZINGER

CONSTRUCTION TYPE:

OCCUPANCY:

BUILDING CODES:

FIRE SPRINKLERS:

TRASH/RECYCLING:

SITE: 429 UNIVERSITY AVE
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COMBINE TWO SEPARATE PARCELS INTO ONE NEW 
PARCEL; NEW FOUR-STORY, MIXED-USE 
COMMERCIAL/RESIDENTIAL BUILDING

I-B

A, B, M, R2, S2

2013 CBC (BASED ON 2012 IBC)
2013 CEC (BASED ON 2011 NEC)
2013 CMC (BASED ON 2012 UMC)
2013 CPC (BASED ON 2012 UPC)
2013 CALIFORNIA ENERGY CODE
2013 CFC  (BASED ON 2012 IFC)
PALO ALTO ORDINANCE #4976

2013 CALGREEN W/ PALO ALTO AMENDMENTS
THIS PROJECT WILL FOLLOW THE PALO ALTO
GREEN BUILDING ORDINANCES.

ALL APPLICABLE LOCAL, COUNTY, STATE AND
FEDERAL CODES, LAWS & REGULATIONS

FULLY SPRINKLERED

ON SITE

ARCHITECTURAL

STRUCTURAL HOHBACH-LEWIN
260 SHERIDAN AVENUE
PALO ALTO, CA 94306
650.617.5930 PH
650.617.5932 FAX
CONTACT: DOUG HOHBACH
DHOHBACH@HOHBACH-LEWIN.COM

ACIES ENGINEERING
111 W. EVELYN AVENUE SUITE 301
SUNNYVALE, CA 94086
408.522.5255 PH
408.522.5260 FAX
CONTACT: SRDJAN REBRACA (MECH)
SRDJAN@ACIES.NET

MECHANICAL/
ELECTRICAL/
PLUMBING
ENGINEERS

GEOTECHICAL MURRAY ENGINEERS, INC
935 FREMONT AVE
LOS ALTOS, CA 94024
650.599.9980 PH
650.599.9985 FAX
CONTACT: WILL CARTER
WILL@MURRAYENGINEERS.COM

CIVIL 
ENGINEER

HOHBACH-LEWIN, INC
260 SHERIDAN AVE. SUITE 150
PALO ALTO, CA 94306
650.617.5930 PH
CONTACT: BILL HENN
BHENN@HOHBACH-LEWIN.COM
CONTACT: MICHAEL MORGAN
MMORGAN@HOHBACK-LEWIN.COM

ACOUSTICAL
ENGINEER

CHARLES M. SALTER ASSOCIATES, INC
130 SUTTER ST, FLOOR 5
SAN FRANCISCO, CA 94104
415.397.0442 PH
415.397.0454 FAX
CONTACT: JASON DUTY
JASON.DUTY@CMSALTER.COM
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ARB MAJOR REVIEW:

429 UNIVERSITY AVENUE
PALO ALTO, CA

REVISION 3B : 11.03.14
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REDWOOD CITY, CA 94063
P: 650.365.0600
F: 650.365.0670
www.thehayesgroup.com
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COLOR
CODE 429 UNIVERSITY AVENUE, P.A. TOTAL

AREA
COMM.
RETAIL

COMM.
OFFICE

RESID. PED. 
OVERLAY

USEABLE 
OPEN

LANDSC.
OPEN

"WHITE"
AREA

GARAGE

4TH FLOOR

yellow
RESIDENTIAL SPACE
INCL. ACCESS PATH

2,470 2,470

lt. blue COMMERCIAL OFFICE 1,601 1,601

mauve
SHARED STAIR/SHAFT 
(COM 66.6%, RES 33.3%)

661 441 220

brown LANDSCAPE OPEN SPACE 3,816 3,816

beige USABLE OPEN SPACE 587 587

white OPEN AREA 1,294 1,294

TOTAL 4TH FLOOR 10,429 0 2,042 2,690 0 587 3,816 1,294 0

3RD FLOOR

yellow
RESIDENTIAL SPACE
INCL. ACCESS PATH

7,378 7,378

mauve
SHARED STAIR/SHAFT 
(COM 66.6%, RES 33.3%)

572 381 191

beige USABLE OPEN SPACE 1,809 1,809

white OPEN AREA 483 483

TOTAL 3RD FLOOR 10,242 0 381 7,569 0 1,809 0 483 0

2ND FLOOR
lt. blue COMMERCIAL OFFICE 9,710 9,710

mauve
SHARED STAIR/SHAFT 
(COM 66.6%, RES 33.3%)

572 381 191

TOTAL 2ND FLOOR 10,282 0 10,091 191 0 0 0 0 0

1ST FLOOR
yellow RESIDENTIAL SPACE 86 86

dk. blue COMMERCIAL RETAIL 6,876 6,876

mauve
SHARED STAIR/SHAFT 
(COM 66.6%, RES 33.3%)

1,392 928 464

lilac PEDESTRIAN OVERLAY 341 341

white OPEN AREA 669 669

pink GARAGE RAMP 1,124 1,124

TOTAL 1ST FLOOR 10,488 7,804 0 550 341 0 0 669 1,124

BASEMENT LEVEL 1

lt. blue
COMMERCIAL SPACE  
(SHOWER)

89 89

pink GARAGE AREA 10,012 10,012

TOTAL BASEMENT LEVEL 1 10,101 0 89 0 0 0 0 0 10,012

BASEMENT LEVEL 2
pink GARAGE AREA 8,970 8,970

TOTAL BASEMENT LEVEL 2 8,970 0 0 0 0 0 0 0 8,970

TOTAL AREA 60,512 7,804 12,603 11,000 341 2,396 3,816 2,446 20,106

  SITE AREA
= 11,000 SF =   60512 SF - 341 SF - 2396 SF - 3816 SF - 2446 SF

= 51,513 SF
  F.A.R. COMM. RETAIL + COMM. OFFICE

=   7804 SF + 12603 SF = 20407 SF   SITE COVERAGE = TOTAL 1ST FLOOR - PED. OVERLAY - 1ST FL "WHITE" AREA
20,407 : 11,000 = 1.86 : 1 =   10488 SF - 341 SF - 669 SF

  F.A.R. RESIDENTIAL = 9,478 SF
     = 11,000 SF : 11,000 SF = 1 : 1 (1 : 1 MAX.)
  TOTAL F.A.R.   GROSS FLOOR AREA INCL. ACCESS PATHS
     = 31,407 SF : 11,000 SF = 2.86 : 1 (3 : 1 MAX.)             = COMM. RETAIL + COMM. OFFICE + RESID.

=   7804 SF + 12603 SF + 11000 SF
  LANDSCAPED OPEN SPACE = 31,407 SF
LANDSC.  = 3,816 SF

  GROSS FLOOR AREA DEFINED PER P.A. 18.04.030 (65):
  USEABLE OPEN SPACE
USEABLE = 2,396 SF

  PEDESTRIAN OVERLAY
PED. = 341 SF

  AREA OF BUILDING = TOTAL AREA - PED. OVERLAY - USABLE OPEN
      SPACE - LANDSCAPED OPEN SPACE - "WHITE" AREA

FOR ALL ZONING DISTRICTS OTHER THAN THE R-E, R-1, R-2 AND RMD RESIDENCE 
DISTRICTS, "GROSS FLOOR AREA" MEANS THE TOTAL AREA OF ALL FLOORS OF A 
BUILDING MEASURED TO THE OUTSIDE SURFACES OF EXTERIOR WALLS.  "GROSS 

FLOOR AREA" SHALL NOT INCLUDE PARKING FACILITIES ACCESSORY TO A 
PERMITTED OR CONDITIONAL USE AND LOCATED ON THE SAME SITE.
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DOOR 1

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.000.000.000.000.000.000.000.000.000.000.00

0.010.000.000.000.000.000.000.000.000.000.00

0.030.010.000.000.000.000.000.000.000.000.00

0.730.030.010.000.000.000.000.000.000.000.00

0.940.030.010.000.000.000.000.000.010.010.00

0.090.020.000.000.000.000.010.010.010.010.01

0.010.010.000.000.000.020.020.020.010.010.01

0.000.000.000.040.030.040.030.020.010.010.01

0.660.020.080.070.060.040.030.030.020.010.01

0.380.230.240.180.120.080.050.030.010.010.01

0.960.520.310.200.130.080.050.030.010.010.01

0.990.530.320.200.130.080.050.020.010.010.01

0.990.540.320.200.130.080.040.020.010.010.01

0.970.530.310.200.130.080.050.030.010.010.01

0.930.500.300.190.130.080.050.030.010.010.01

0.850.470.280.180.120.080.050.030.020.010.01

0.780.440.270.180.120.080.050.030.020.010.01

0.690.400.250.160.110.080.050.030.020.010.01

0.940.350.220.150.110.080.050.040.020.020.01

0.740.510.200.140.100.070.050.040.030.020.01

0.990.410.190.130.090.070.050.040.030.020.01

0.720.320.230.110.080.060.040.030.020.020.01

0.520.410.190.100.070.050.040.030.020.010.01

2.062.061.69

1.791.791.50

1.351.361.18

0.980.980.89

0.720.720.67

MH: 8

B
MH: 8

A
MH: 8.977

A
MH: 8.977

A
MH: 8.977

A
MH: 8.977

A
MH: 8.977

A
MH: 8.977

A
MH: 8.977

A
MH: 8.977

A
MH: 8.977

A
MH: 8.977

10.98

11.69

11.87

11.47

10.70

11.30

11.80

11.82

11.22

12.52

12.94

13.65

13.91

19.51

19.80

19.63

13.91

13.78

16.29

14.56

14.27

15.05

20.30

21.09

21.33

21.21

20.57

19.37

17.75

15.88

15.98

17.06

22.26

22.90

23.10

22.98

22.48

21.36

19.54

17.37

17.82

23.01

24.42

24.92

25.00

24.95

24.62

23.51

21.41

18.87

19.10

24.11

25.59

26.25

26.47

26.32

25.81

24.61

22.54

19.98

19.44

24.01

25.43

26.27

26.69

26.40

25.72

24.46

22.62

20.40

19.85

24.10

25.41

26.19

26.59

26.34

25.68

24.49

22.80

20.65

20.73

22.17

26.05

26.85

27.24

26.99

26.30

25.17

23.45

21.25

21.68

23.31

26.88

27.59

27.87

27.72

27.12

25.99

24.18

21.81

21.77

23.33

26.52

27.24

27.53

27.37

26.75

25.66

23.96

21.75

21.25

24.23

25.37

26.11

26.48

26.26

25.60

24.59

23.13

21.23

22.12

23.53

24.57

25.30

25.64

25.44

24.79

23.85

22.55

20.79

21.97

23.38

24.44

25.13

25.46

25.28

24.66

23.71

22.39

20.67

21.65

23.09

24.12

24.78

25.03

24.91

24.32

23.42

22.08

20.38

20.84

22.18

23.13

23.76

24.00

23.87

23.33

22.47

21.23

19.67

19.75

20.89

21.75

22.36

22.62

22.48

21.93

21.15

20.08

18.72

18.86

19.89

20.69

21.31

21.54

21.42

20.87

20.13

19.16

17.93

17.90

18.88

19.62

20.17

20.40

20.27

19.79

19.10

18.20

17.05

16.86

17.76

18.45

18.92

19.12

19.00

18.59

17.97

17.13

16.08

15.70

16.50

17.11

17.54

17.71

17.60

17.25

16.70

15.94

15.00

14.50

15.20

15.75

16.16

16.33

16.24

15.89

15.36

14.70

13.88

13.34

13.94

14.47

14.86

14.99

14.93

14.59

14.09

13.52

12.79

12.20

12.75

13.22

13.55

13.69

13.61

13.33

12.89

12.36

11.73

11.12

11.62

12.03

12.30

12.42

12.34

12.11

11.74

11.26

10.70

10.11

10.57

10.92

11.15

11.27

11.19

11.01

10.67

10.25

9.74

9.16

9.55

9.88

10.08

10.18

10.12

9.95

9.65

9.27

8.84

8.24

8.57

8.85

9.04

9.11

9.07

8.92

8.65

8.33

7.96

* TOTAL LUMENS HAVE PRORATED TO SIMULATE PHILIPS LIGHTOLIER-C4S4L-05DL30KCLW. IES FILE OF PHILIPS LIGHTOLIER-C4S4L-05DL30KCLW IS UNAVAILABLE AT THE TIME OF THIS ANALYSIS.

ENTRY OF DOOR 1

ENTRY OF DOOR 2

SPILLED LIGHT

RAMP TO PARKING3.502.397.9627.8719.05FcIlluminanceObject_2_Planar

N.A.N.A.0.000.990.07FcIlluminanceCalcPts_3

53.0026.250.042.121.05FcIlluminanceCalcPts_2

3.071.970.672.061.32FcIlluminanceCalcPts

DescriptionMax/MinAvg/MinMinMaxAvgUnitsCalcTypeLabel

Calculation Summary

SFC-5R-105LA-NW.ies

3590LED.ies

FilenameDescriptionUDFBFLDDLLDLLFLum. LumensArrangementLabelQtySymbol

Luminaire Schedule

BEGA-3590LED-6.4W OR EQ1.0001.0000.9000.850229SINGLEB2 0.944

PHILIPS GARDCO-SFC-5R-105LA-NW OR EQ1.0001.0000.9000.9440.8507753SINGLEA10

FIXTURE BFIXTURE A

0.04

0.09

0.56

0.75

1.03

1.43

1.87

1.92

1.47

1.07

0.77

0.57

B

UP

DN

UP

DN

NO PARKING
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DRAWN BY:

SCALE:

JOB NUMBER:

STAMP

DESCRIPTION

SHEET REVISIONS

429 UNIVERSITY AVE
PALO ALTO
CALIFORNIA, CA 94301

1311.00

AS SHOWN

ARB MAJOR SUBMISSION
06.19.14

1
PLANNING REVISIONS
08.26.14

3
PLANNING REVISION 3
10.09.14

3A
PLANNING REVISION 3A
10.20.14

3B
PLANNING REVISION 3B
11.03.14

EXTERIOR CEMENT PLASTER W/ INTEGRAL COLOR TO 
MATCH BENJAMIN MOORE 'AMHERST GRAY' HC-167 OR 
SIMILAR

EXTERIOR FINISH SCHEDULE

LIGHT SANDBLASTED CONCRETE W/ SNAP-TIE PATTERN AT 
WALLS OR SIMILAR

EXTERIOR METAL PANEL SYSTEM BY MORIN MX 1.0 OR SIMILAR. 
FINISH TO MATCH CENTRIA 9946 XL OR SIMILAR

DESCRIPTION

STONE TILE HAUSSMANN STONE 'PIETRA SERENA' OR SIMILAR.

G1

EXTERIOR WINDOW SYSTEM
CENTER GLAZED W/ ALUMINUM MULLION
FINISH TO MATCH PPG UC51131XL 
'SILVER' OR SIMILAR

G2

EXTERIOR STRUCTURAL GLAZING
FRONT GLAZED W/ ALUMINUM MULLION
FINISH TO MATCH PPG UC51131XL 
'SILVER' OR SIMILAR

EXTERIOR CEMENT PLASTER W/ INTEGRAL COLOR TO 
MATCH BENJAMIN MOORE 'PURITAN GRAY' HC-164 OR 
SIMILAR

LAMINATED GLASS CANOPY OR SIMILARG3

SAME AS 'G1' EXCEPT WITH FROSTED GLAZING OR SIMILARG5

CP1

M1

M2

CONC

T1

CP2

EXTERIOR METAL SUNFIN TO MATCH PPG UC51131XL 
'SILVER' OR SIMILAR

G4
ALUMINUM DOOR SYSTEM
FINISH TO MATCH  FINISH TO MATCH PPG UC51131XL 
'SILVER' OR SIMILAR

NEOPARIES CRYSTALLIZED OPAQUE GLASS CERAMIC PANEL 
OR SIMILAR FINISH: WHITEG6

FRAMELESS GLASS STOREFRONT W/ TOP AND BOTTOM 
STAINLESS STEEL RAIL SUPPORT STOREFRONT ON CONCRETE 
CURB, OR SIMILAR

G7

KC

A3.1

PROPOSED ELEVATIONS

SOUTH ELEVATION (UNIVERSITY AVENUE FRONT ELEVATION) 1
 SCALE 1/8" = 1'-0"

4 2 9

+0'-0"
1ST FLOOR

+15'-0"
2ND FLOOR

+27'-0"
3RD FLOOR

+38'-6"
4TH FLOOR

+50'-0"
HEIGHT LIMIT

METAL OVERHANG

METAL PANEL 
ROOF SCREEN M2

G2

GLAZED RAILING

GLAZED RAILING

G6GLASS CERAMIC
PANEL

G4RESIDENTIAL  
DOOR SYSTEM

WINDOW SYSTEM G2

STOREFRONT
SYSTEM W/ SUNFIN G2

STONE TILE T1

G6GLASS CERAMIC
PANEL

FRAMELESS
STOREFRONT G7

GLASS
CANOPY G3

CEMENT PLASTER CP2

M1
2

A8.2

1

A8.1

CEMENT PLASTER CP2

1

A8.1

SIM.

WINDOW
SYSTEM, TYP.

3

EAST ELEVATION (KIPLING STREET FRONT ELEVATION) 2
 SCALE 1/8" = 1'-0"

+0'-0"
1ST FLOOR

SEE 1/A3.1
2ND FLOOR

SEE 1/A3.1
3RD FLOOR

SEE 1/A3.1
4TH FLOOR

+50'-0"
HEIGHT LIMIT

STRUCTURAL 
GLAZING

METAL OVERHANG

METAL PANEL 
ROOF SCREEN M2

G2WINDOW SYSTEM

GLAZED RAILING

GLAZED RAILING

G6GLASS CERAMIC
PANEL

WINDOW
SYSTEM G2

STOREFRONT
SYSTEM W/ SUNFIN G2

STONE TILE T1

G6GLASS CERAMIC
PANEL

FRAMELESS
STOREFRONT G7

GLASS
CANOPY G3

CEMENT PLASTER CP2

M1

FRAMELESS
STOREFRONT G7

G5

OPEN TO BEYOND

G1
CONC

CAST IN PLACE 
SANDBLASTED
CONCRETE W/
SNAP TIE PATTERN
W/ REVEALS

WINDOW
SYSTEM W/
BUTT JOINT, TYP.

G2

CEMENT PLASTER
ROOF SCREEN CP2

4

A8.1

9,13

A8.1

12

A8.1

8,13

A8.1

7

A8.1

1

A8.1

12

A8.1

9

A8.1

15

A8.1

11

A8.1

1

A8.2

3

A8.1

6

A8.1

10

A8.1

SIM

12

A8.1

CEMENT PLASTER CP2

3
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DRAWN BY:

SCALE:

JOB NUMBER:

STAMP

DESCRIPTION

SHEET REVISIONS

429 UNIVERSITY AVE
PALO ALTO
CALIFORNIA, CA 94301

1311.00

AS SHOWN

ARB MAJOR SUBMISSION
06.19.14

1
PLANNING REVISIONS
08.26.14

3
PLANNING REVISION 3
10.09.14

3A
PLANNING REVISION 3A
10.20.14

3B
PLANNING REVISION 3B
11.03.14

KC

A3.2

PROPOSED ELEVATIONS

NORTH ELEVATION (LANE 30 FRONT ELEVATION) 1
 SCALE 1/8" = 1'-0"

+0'-0"
1ST FLOOR

SEE 1/A3.1
2ND FLOOR

SEE 1/A3.1
3RD FLOOR

SEE 1/A3.1
4TH FLOOR

+50'-0"
HEIGHT LIMIT

RESIDENTIAL WINDOW / 
DOOR TYP.

CONC

CAST IN PLACE 
SNADBLASTED
CONCRETE W/
SNAP TIE PATTERN

CEMENT PLASTER
ROOF SCREEN CP1

STOREFRONT
SYSTEM BUTT
JOINT

G2

G4RESIDENTIAL 
DOOR SYSTEM

METAL PANEL 
ROOF SCREEN M2

STOREFRONT
SYSTEM G2

CEMENT PLASTER CP1

GARAGE ROLL UP DOOR. 
GRILLE SYSTEM W/ CLEAR 
ANODIZED ALUM FINISH. OR 
EQ. 

ACCESS DOOR

CEMENT PLASTER CP1

CEMENT PLASTER CP2

AIR INTAKE GRILLES

BUTT JOINT, TYP.

OPEN TO BEYOND

3B

WEST ELEVATION 2
 SCALE 1/8" = 1'-0"

+0'-0"
1ST FLOOR

SEE 1/A3.1
2ND FLOOR

SEE 1/A3.1
3RD FLOOR

SEE 1/A3.1
4TH FLOOR

+50'-0"
HEIGHT LIMIT

ADJACENT BUILDING SHOWN SHADED

CP1

GLAZED RAILING

STONE TILE T1

OPEN TO BEYOND

CEMENT PLASTER
ROOF SCREEN CP1

METAL PANEL 
ROOF SCREEN M2

CEMENT PLASTER CP1

3
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DRAWN BY:

SCALE:

JOB NUMBER:

STAMP

DESCRIPTION

SHEET REVISIONS

429 UNIVERSITY AVE
PALO ALTO
CALIFORNIA, CA 94301

1311.00

AS SHOWN

ARB MAJOR SUBMISSION
06.19.14

1
PLANNING REVISIONS
08.26.14

3
PLANNING REVISION 3
10.09.14

3A
PLANNING REVISION 3A
10.20.14

3B
PLANNING REVISION 3B
11.03.14

GARAGE

+0'-10"
1ST FLOOR
@ LANE 30

-11'-1"
UNDERGROUND

+0'-10"
1ST FLOOR
@ LANE 30

-12'-3 1/2"
UNDERGROUND
FIRST FLOOR

P
R

O
P

E
R

TY
 L

IN
E

P
R

O
P

E
R

TY
 L

IN
E

+0'-0"
1ST FLOOR
@ UNIVERSITY AVE.

SEE 1/A3.1
2ND FLOOR

SEE 1/A3.1
3RD FLOOR

SEE 1/A3.1
4TH FLOOR

+50'-0"
HEIGHT LIMIT

UNIVERSITY AVE.ALLEY

3

3

3A

-21'-9"
UNDERGROUND
SECOND FLOOR

-20'-6 1/2"
UNDERGROUND

BUILDING SECTION 1
 SCALE 1/8" = 1'-0"

KC

A3.3

SECTION
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DRAWN BY:

SCALE:

JOB NUMBER:

STAMP

DESCRIPTION

SHEET REVISIONS

429 UNIVERSITY AVE
PALO ALTO
CALIFORNIA, CA 94301

1311.00

AS SHOWN

ARB MAJOR SUBMISSION
06.19.14

1
PLANNING REVISIONS
08.26.14

3
PLANNING REVISION 3
10.09.14

3A
PLANNING REVISION 3A
10.20.14

3B
PLANNING REVISION 3B
11.03.14

BUILDING SECTION 1
 SCALE 1/8" = 1'-0"

KC

A3.4

SECTION

SEE 1/A3.3
1ST   FLOOR

SEE 1/A3.3
UNDERGROUND
FIRST FLOOR

SEE 1/A3.1
2ND FLOOR

SEE 1/A3.1
3RD FLOOR

SEE 1/A3.1
4TH FLOOR

+50'-0"
HEIGHT LIMIT

KIPLING ST.

NON-COMBUSTIBLE 
STRUCTURE, NO 
PARAPET REQ'D

3

3A

SEE 1/A3.3
UNDERGROUND
SECOND FLOOR
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1311.00

AS SHOWN

ARB MAJOR SUBMISSION
06.19.14

1
PLANNING REVISIONS
08.26.14
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PLANNING REVISION 3
10.09.14

3A
PLANNING REVISION 3A
10.20.14

3B
PLANNING REVISION 3B
11.03.14

UNIVERSITY AVE. PERSPECTIVE 1
N.T.S.

A3.5

RENDERINGS

KC, JK
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KIPLING ST. PERSPECTIVE 2
N.T.S.

ALLEY AERIAL PERSPECTIVE 3
N.T.S.

UNIVERSITY AERIAL PERSPECTIVE 4
N.T.S.



HAYES GROUP ARCHITECTS, INC.
2657 SPRING STREET
REDWOOD CITY, CA 94063
P: 650.365.0600
F: 650.365.0670
www.thehayesgroup.com

PROJECT DESCRIPTION:

DRAWING CONTENT

DRAWING NUMBER

All drawings and written materials contained herein 
constitute the original &  unpublished work of the 
Architect and the same may not be duplicated, used 
or disclosed without the written consent of the 
Architect.     © Hayes  Group Architects, Inc.

DRAWN BY:

SCALE:

JOB NUMBER:

STAMP

DESCRIPTION

SHEET REVISIONS

429 UNIVERSITY AVE
PALO ALTO
CALIFORNIA, CA 94301

1311.00

AS SHOWN

ARB MAJOR SUBMISSION
06.19.14

1
PLANNING REVISIONS
08.26.14

3
PLANNING REVISION 3
10.09.14

3A
PLANNING REVISION 3A
10.20.14

3B
PLANNING REVISION 3B
11.03.14

HAYES GROUP ARCHITECTS, INC.
2657 SPRING STREET
REDWOOD CITY, CA 94063
P: 650.365.0600
F: 650.365.0670
www.thehayesgroup.com

PROJECT DESCRIPTION:

DRAWING CONTENT

DRAWING NUMBER

All drawings and written materials contained herein 
constitute the original &  unpublished work of the 
Architect and the same may not be duplicated, used 
or disclosed without the written consent of the 
Architect.     © Hayes  Group Architects, Inc.

DRAWN BY:

SCALE:

JOB NUMBER:

STAMP

DESCRIPTION

SHEET REVISIONS

429 UNIVERSITY AVE
PALO ALTO
CALIFORNIA, CA 94301

1311.00

AS SHOWN

ARB MAJOR SUBMISSION
06.19.14

1
PLANNING REVISIONS
08.26.14

3
PLANNING REVISION 3
10.09.14

3A
PLANNING REVISION 3A
10.20.14

3B
PLANNING REVISION 3B
11.03.14

D
at

e: 
5/

23
/1

4
Fi

le
 n

am
e: 

13
11

.0
0 

A
8.

1 
05

22
14

.v
w

x

KC, ACS

A8.1

EXTERIOR DETAILS

1ST FLOOR LOBBY SECTION DETAIL 1
 SCALE 1/2" = 1'-0"

BUTT JOINT WINDOW DETAIL 6
 SCALE 3" = 1'-0"

GLAZED RAILING DETAIL AT TERRACE 4
 SCALE 3" = 1'-0"

WINDOW HEAD DETAIL @ STONE TILE 9
 SCALE 3" = 1'-0"

WINDOW SILL DETAIL @ STONE TILE 8
 SCALE 3" = 1'-0"

CRYSTALIZED GLASS SYSTEM
TO STONE TILE TRANSITION 7

 SCALE 3" = 1'-0"

FRAMELESS GLASS SYSTEM @ CONC. WALL 11
 SCALE 3" = 1'-0"

CONCRETE JOINT DETAIL 10
 SCALE 3" = 1'-0"

STONE TILE TO CONC. TRANSITION 15
 SCALE 3" = 1'-0"

WINDOW SILL DETAIL @
CRYSTALIZED GLASS SYSTEM 13

 SCALE 3" = 1'-0"

WINDOW DETAIL @ CONC. WALL 3
 SCALE: 3" = 1'-0"

CRYSTALIZED GLASS DETAIL 12
SCALE: 3" = 1'-0"

P L

B.O. CANOPY
+9'-0" A.F.F.

SECOND FLOOR
SEE ELEV

STONE TILE, 
SEE ELEV.

SOFFIT VENT

GLASS CANOPY
ON STANDOFF

4'-6"

2'-6"

B.O. SOFFIT
+10'-0" A.F.F.

GARAGE 
BELOW

CRYSTALIZED GLASS
PANEL O/ CONC. CURB

EXT.INT.

STAINLESS STEEL
FRAMING

WALL AS SCHED.

CYRSTALIZED GLASS 
AS SCHED.

GLAZING AS SCHED.

WINDOW AS SCHED.

EXT.INT.

MTL PLATE

TOP OF SLAB
SEE SECTION

FINISH CONCRETE 
TOPPING SLAB
SLOPE TO DRAIN

GLASS RAILING

3'
-6

"

STAINLESS STEEL
RAILING CAP

STONE TILE AS 
SCHED.

STONE TILE CAP

ALUM. SHOE

CEMENT PLASTER FINISH 
AS SCHED., OR EQ/

CONC. WALL AS SCHED.

WINDOW SYSTEM AS SCHED.

STONE TILE AS SCHED.

GLAZING AS SCHED.

SLOPE

EXT.INT.

CRTSTALLIZED GLASS 
SYSTEM AS SCHED.

STONE TILE AS SCHED.

EXT.INT.

CRYSTALIZED GLASS 
SYSTEM AS SCHED.

JOINT PER MANUF.

ANCHOR SYSTEM PER 
MANUF.

WALL AS SCHED.

CRYSTALIZED GLASS 
SYSTEM AS SCHED.

JOINT PER MANUF.

ANCHOR SYSTEM PER 
MANUF.

EXT.INT.

CONC. COLUMN

FRAMELESS GLAZING 
CHANNEL

GLAZING AS SCHED.

GLAZING AS SCHED.

CRYSTALIZED GLASS 
SYSTEM AS SCHED.

WALL AS SCHED.

WINDOW SYSTEM AS 
SCHED.

MTL PLATE

EXT.INT.

SUNSHADE FIN

GLAZING AS SCHED.

WINDOW AS SCHED.

STONE TILE AS SCHED.

WALL AS SCHED.

EXT.INT.

STONE TILE AS 
SCHED.

FLASHING, PTD.

SLOPE

WALL ASSEMBLY AS 
SCHED.

CONC. WALL AS 
SCHED.

1"

CORNER DETAIL PLAN VIEW

VERTICAL PANEL JOINT

CONTROL JOINT

1" SNAP TIE

1/
2"

1/2"SEE PLAN1"

EXT.

INT.

SEALANT AS SCHED.

GLAZING AS SCHED.
GLAZING AS SCHED.

SEALANT AS SCHED.
CONC. WALL AS 
SCHED. SEE ELEV.

WALL & FURRING AS SCHED.

1'
-3

"

INT.

EXT.

SLOPE

CONC. LOW WALL, TYP.

FRAMELESS GLAZING 
AS SCHED.

GLAZING CHANNEL 

T.O. CONC.

+3'-6" ABOVE
GRADE

EXT.INT.

SIDEWALK

SLOPE

SLOPE

+/- 4'-0"

MTL GRATE

STORM FILTER UNIT

GLAZING AS SCHED.

WINDOW SYSTEM AS 
SCHED.

SUNSHADE FIN

SLOPE

SLOPE

1
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PROJECT DESCRIPTION:

DRAWING CONTENT

DRAWING NUMBER

All drawings and written materials contained herein 
constitute the original &  unpublished work of the 
Architect and the same may not be duplicated, used 
or disclosed without the written consent of the 
Architect.     © Hayes  Group Architects, Inc.
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11.03.14
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EXTERIOR DETAILS

CURTAIN WALL, GUARD RAIL, & CANOPY DETAIL 1
 SCALE 1 1/2" = 1'-0"

FOURTH FLOOR CANOPY DETAIL 2
 SCALE 3" = 1'-0"

1'
-6

"

T.O. CONC.
+/- 9'-6" 
ABOVE GRADE

GLASS CANOPY 
TO MATCH

2'-6"

SLOPE

SLOPE

G1

CANOPY SUPPORT, 
MATCH M1

GLAZING AS SCHED. O/ BACK GLAZED 
CURTAIN WALL SYSTEM

THIRD FLOOR
SEE A3.1

3'
-6

"

SECOND FLOOR
SEE A3.1

B.O. CANOPY
+8'-0" A.F.F.

3'-6"

CEMENT PLASTER 
FINISH AS SCHED.

SADDLE FLASHIG

2.5 x 8 ALUMINUM 
TUBING, TYP.

STOREFRONT AND 
GLAZING AS SCHED.

INT.EXT.
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CHECKLIST

A0.4 & A2.3
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This project is required to comply with the green building requirements in Palo Alto Municipal 
Code Chapter 16.14, using the Build It Green, GreenPoint Rated system. The design team, owner 
and contractor are required to coordinate with a GreenPoint Rater to have the home certified to 
the required green building level as specified in the measures indicated in the checklist on this 
plan sheet.  
 

GreenPoint Rater Verification Summary 
 

GreenPoint Rater: ____________________________ Rater Certification # ____________ 
 

Phone: ________________________   Email: ___________________________________ 
 

 
Pre-Construction Plan Review Verification  
 
 

GreenPoint Rated Points Claimed                    GreenPoint Rated Points Required 
 

I have reviewed the project plans and specifications, and they are in conformance with the 
GreenPoint Rated points claimed.  
 
_________________________________________                _________________ 
Rater Signature             Date  
 
Post Construction (Pre-Final) Verification 
I certify that: 
• GreenPoint Rated inspections were performed throughout construction; 
• the home has met at least 75% of its City required points and is on track to meet those remaining; 
• through a combination of onsite inspections and confirmation from the Contractor there have been no 

alterations that impacted the energy report for the home, unless the new report is provided as an 
attachment; and that 

• within six months (6) from the date of final inspection I will provide the City with the final BIG 
Certificate, final GreenPoint Rated Checklist and BIG Climate Calculator inputs.     

 
_________________________________________                _________________ 
Rater Signature             Date  
 
Check Attachments Required   
□ If HERS testing was required per the homes energy report, attach the completed CF-4R (‘s).   
□ If there were alterations during construction that impacted the energy report (i.e. R values, U 

factors or SEER values) rerun the report and attach it.    
□ Construction debris receipts from an approved facility.  

*If the home was eligible for a rebate at the time of permitting, this form, its attachments, and final submittals within 
6 months from the date of final inspection will be provided to close out the rebate application with the Utilities 
Department.    
 
 
 
  

GB-1  
City of Palo Alto  
Green Building Project 
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     d. Shelving (90% Minimum) 0 1

8. After Installation of Finishes, Test of Indoor Air Shows Formaldehyde Level <27ppb 0
3

Total Available Points in Finishes = 21 0
L. FLOORING

1. Use Environmentally Preferable Flooring: A) FSC-Certified Wood, B) Reclaimed or Refinished,  C) Rapidly 
Renewable, D) Recycled-Content, E) Exposed Concrete. Flooring Adhesives Must Have <70 gpl VOCs.
     a. Minimum 15% of Floor Area 0 1
     b. Minimum 30% of Floor Area 0 1
     c. Minimum 50% of Floor Area 0 1
     d. Minimum 75% of Floor Area 0 1

2. Thermal Mass Floors: Floor Covering Other than Carpet on 50% or More of Concrete Floors 0
1

3. Flooring Meets Section 01350 or CRI Green Label Plus Requirements (50% Minimum)
     [*Points automatically granted when project qualifies for measure J3: ES with IAQ] 0

2

Total Available Points in Flooring = 7 0
M. APPLIANCES AND LIGHTING

1. Install Water and Energy Efficient Dishwasher
     a. ENERGY STAR (total 1 point) 0 1
     b. Dishwasher Uses No More than 6.5 Gallons/Cycle (total 2 points) 0 1
2. Install ENERGY STAR Clothes Washing Machine with Water Factor of 6 or Less
     a. Meets Energy Star and CEE Tier 2 requirements (modified energy factor 2.0, Water Factor 6.0 or less)
        (total 3 points) 0 1 2

     b. Meets Energy Star and CEE Tier 3 requirements (modified energy factor 2.2, Water Factor 4.5 or less)
        (total 5 points) 0 2

3. Install ENERGY STAR Refrigerator 
   a. ENERGY STAR Qualified & < 25 Cubic Feet Capacity 0 1
     b. ENERGY STAR Qualified & < 20 Cubic Feet Capacity 0 1
4. Install Built-In Recycling Center and Composting Center 
     a. Built-In Recycling Center 0 2
     b. Built-In Composting Center 0 1

Total Available Points in Appliances and Lighting = 12 0
N. OTHER

1. Incorporate GreenPoint Rated Checklist in Blueprints - Required 0 R
2. Develop Homeowner Manual of Green Features/Benefits 
    [*Points automatically granted when project qualifies for measure J3: ES with IAQ] 0 1 1 1

Total Available Points in Other = 3 0
O. COMMUNITY DESIGN & PLANNING (maximum 20 points in this section)

1. Develop Infill Sites
    a. Project is Located in a Built Urban Setting with Utilities in Place for Fifteen Years 0 1 1
    b. Development is Located within 1/2 Mile of a Major Transit Stop 0 2
2. Cluster Homes & Keep Size in Check
    a. Cluster Homes for Land Preservation 0 1 1
    b. Conserve Resources by Increasing Density (10 Units per Acre or Greater) 0 2 2
    c. Home Size Efficiency 0 9

0 3. Subdivision Layout & Orientation to Improve Natural Cooling and Passive Solar Attributes
0 3 7

4. Design for Walking & Bicycling

Points Available Per Measure

Points Available Per Measure

Points Available Per Measure
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     a. Install ENERGY STAR Ceiling Fans & Light Kits in Living Areas & Bedrooms 0 1
     b. Install Whole House Fan with Variable Speeds 0 1
     c. Automatically Controlled Integrated System 0 2
     d. Automatically Controlled Integrated System with Variable Speed Control 0 3
10. Install Mechanical Fresh Air Ventilation System (Maximum 3 Points)
     a. Any Whole House Ventilation System That Meets ASHRAE 62.2 0 2

     b. Install Air-to-Air Heat Exchanger that meets ASHRAE 62.2
          [*Points automatically granted when project qualifies for measure J3: ES with IAQ] 0

1 2

11. Install Carbon Monoxide Alarm(s)
       [*Points automatically granted when project qualifies for measure J3: ES with IAQ] 0 1

Total Points Available in Heating, Ventilation and Air Conditioning = 30 0
I. RENEWABLE ENERGY

1. Pre-Plumb for Solar Hot Water Heating 0 4
2. Install Solar Water Heating System 0 10
3. Install Wiring Conduit for Future Photovoltaic Installation & Provide 200 ft2 of South-Facing Roof 0 2
4. Install Photovoltaic (PV) Panels
     a. 30% of electric needs OR 1.2 kW (total 6 points) 0 6
     b. 60% of electric needsOR 2.4kW (total 12 points) 0 6
     c. 90% of electric need OR 3.6 kW (total 18 points) 0 6

Total Available Points in Renewable Energy = 28 0
J. BUILDING PERFORMANCE

 1. Diagnostic Evaluations
     a. House Passes Blower Door Test
          [*Points automatically granted when project qualifies for measure J3: ES with IAQ] 0 1

     b. House Passes Combustion Safety Backdraft Test 0 1

0% 2. Design and Build High Performance Homes - 15% above Title 24 - Required 0 ≥30

3. House Obtains ENERGY STAR with Indoor Air Package Certification - Pilot Measure (Total 45 points; read 
comment) 0

5 2

Total Available Points in Building Performance = 109 0
K. FINISHES

1. Design Entryways to Reduce Tracked in Contaminants 0 1
2. Use Low-VOC or Zero-VOC Paint (Maximum 3 Points)
     a. Low-VOC Interior Wall/Ceiling Paints (<50gpl VOCs (Flat) & <150gpl VOCs (Non-Flat)) 0 1

`      b. Zero-VOC: Interior Wall/Ceiling Paints (<5 gpl VOCs (Flat)) 0 3
3. Use Low VOC, Water-Based Wood Finishes (<250 gpl VOCs) 0 2
4. Use Low-VOC Caulk and Construction Adhesives (<70 gpl VOCs) for All Adhesives 0 2
5. Use Recycled-Content Paint 0 1

6. Use Environmentally Preferable Materials for Interior Finish: A) FSC-Certified Wood, B) Reclaimed, C) Rapidly 
Renewable, D) Recycled-Content or E) Finger-Jointed

     a. Cabinets (50% Minimum) 0 1
     b. Interior Trim (50% Minimum) 0 1
     c. Shelving (50% Minimum) 0 1
     d. Doors (50% Minimum) 0 1
     e. Countertops (50% Minimum) 0 1
7. Reduce Formaldehyde in Interior Finish (CA Section 01350)
     a. Subfloor & Stair Treads (90% Minimum) 0 1
     b. Cabinets & Countertops (90% Minimum) 0 1
     c. Interior Trim (90% Minimum) 0 1

Points Available Per Measure

Points Available Per Measure

Points Available Per Measure
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3. Use Durable and Non-Combustible Siding Materials 0 1
4. Use Durable and Non-Combustible Roofing Materials 0 2

Total Points Available in Exterior Finish = 7 0
F. INSULATION

1. Install Insulation with 75% Recycled Content
     a. Walls and Floors 0 1
     b. Ceilings 0 1
2. Install Insulation that is Low-Emitting (Certified Section 01350)
     a. Walls and Floors 0 1
     b. Ceilings 0 1

3. Inspect Quality of Insulation Installation before Applying Drywall 
     [*Points automatically granted when project qualifies for measure J3: ES with IAQ] 0

1

Total Points Available in Insulation = 5 0
G. PLUMBING

1. Distribute Domestic Hot Water Efficiently (Additive, Maximum 7 Points)
     a. Insulate Hot Water Pipes from Water Heater to Kitchen 0 1 1
     b. Insulate All Hot Water Pipes 0 1 1
     c. Use Engineered Parallel Piping 0 1
     d. Use Engineered Parallel Piping with Demand Controlled Circulation Loop 0 1
     e. Use Structured Plumbing  with Demand Controlled Circulation Loop 0 1 2
     f. Use Central Core Plumbing 0 1 1 1
2. Install Only High Efficiency Toilets (Dual-Flush or ≤1.28 gpf) 0 4

Total Points Available in Plumbing = Total 11 0
H. HEATING, VENTILATION & AIR CONDITIONING

1. Design and Install HVAC System to ACCA Manual J, D, and S Recommendations
    [*Points automatically granted when project qualifies for measure J3: ES with IAQ] 0

4

2. Install Sealed Combustion Units
     [*Points automatically granted when project qualifies for measure J3: ES with IAQ]
     a. Furnaces 0 2
     b. Water Heaters 0 2
3. Install Zoned, Hydronic Radiant Heating 0 1 1
4. Install High Efficiency Air Conditioning with Environmentally Responsible Refrigerants

0
1

5. Design and Install Effective Ductwork
   [*5b,d,&e are automatically granted when project qualifies for measure J3: ES with IAQ]
     a. Install HVAC Unit and Ductwork within Conditioned Space 0 3
     b. Use Duct Mastic on All Duct Joints and Seams 0 1
     c. Install Ductwork under Attic Insulation (Buried Ducts) 0 1
     d. Pressure Relieve the Ductwork System 0 1
     e. Protect Ducts during Construction and Clean All Ducts before Occupancy 0 1
6. Install High Efficiency HVAC Filter (MERV 6+)
 [*Points automatically granted when project qualifies for measure J3: ES with IAQ] 0 1

7. Don't Install Fireplaces or Install Sealed Gas Fireplaces with Efficiency Rating NOT Less Than 60% using CSA 
Standards 0 1

8. Install Effective Exhaust Systems in Bathrooms and Kitchens
   [*8a&c are automatically granted when project qualifies for measure J3: ES with IAQ]
     a. Install ENERGY STAR Bathroom Fans Vented to the Outside 0 1
     b. All Bathroom Fans Are on Timer or Humidistat 0 1
     c. Install Kitchen Range Hood Vented to the Outside 0 1
9. Install Mechanical Ventilation System for Cooling (Max. 4 Points)

Points Available Per Measure

Points Available Per Measure

Points Available Per Measure
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GreenPoint Rated Checklist: Single Family
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0 0 0 0 00 30 5 6 9

Enter Project Name

A. SITE
1. Protect Topsoil and Minimize Disruption of Existing Plants & Trees
    a. Protect Topsoil from Erosion and Reuse after Construction 0 1 1
    b. Limit and Delineate Construction Footprint for Maximum Protection 0 1
2. Deconstruct Instead of Demolishing Existing Buildings On Site 0 3
3. Recycle Job Site Construction Waste (Including Green Waste)
  a. Minimum 50% Waste Diversion by Weight (Recycling or Reuse) - Required 0 R
     b. Minimum 65% Diversion by Weight (Recycling or Reuse) 0 2
     c. Minimum 80% Diversion by Weight (Recycling or Reuse) 0 2
4. Use Recycled Content Aggregate (Minimum 25%)
     a. Walkway and Driveway 0 1
     b. Roadway Base 0 1

Total Points Available in Site = 12 0
B. FOUNDATION

1. Replace Portland Cement in Concrete with Recycled Flyash or Slag
    a. Minimum 20% Flyash or Slag 0 1
    b. Minimum 25% Flyash or Slag 0 1
2. Use Frost-Protected Shallow Foundation in Cold Areas (C.E.C. Climate Zone 16) 0 3
3. Use Radon Resistant Construction 
   [*Points automatically granted when project qualifies for measure J3: ES with IAQ]

0 1

4. Design and Build Structural Pest Controls
     a. Install Termite Shields & Separate All Exterior Wood-to-Concrete Connections by Metal or Plastic Fasteners/Dividers
   [*Points automatically granted when project qualifies for measure J3: ES with IAQ] 0 1

     b. All New Plants Have Trunk, Base, or Stem Located At Least 36 Inches from Foundation 0 1
Total Points Available in Foundation = 8 0

C. LANDSCAPING
1. Construct Resource-Efficient Landscapes
     a. No Invasive Species Listed by Cal-IPC Are Planted 0 1
     b. No Plant Species Will Require Hedging 0 1
     c. 75% of Plants Are California Natives or Mediterranean Species or Other Appropriate Species

0
3

2. Use Fire-Safe Landscaping Techniques 0 1
3. Minimize Turf Areas in Landscape Installed by Builder
     a. All Turf Will Have a Water Requirement Less than or Equal to Tall Fescue (< = 0.8 plant factor)

0 2

     b. Turf Shall Not Be Installed on Slopes Exceeding 10% or in Areas Less than 8 Feet Wide 0 2
     c. Turf is ≤33% of Landscaped Area (total 2 points) 0 2
     d. Turf is ≤10% of Landscaped Area (total 4 points) 0 2

The GreenPoint Rated checklist tracks green features incorporated into the home.  The recommended minimum 
requirements for a green home are: Earn a total of 50 points or more; obtain the following minimum points per category: 
Energy (30), Indoor Air Quality/Health (5), Resources (6), and Water (9); and meet the prerequisites
 A.3.a (50% construction waste diversion), J.1 (Exceed Title 24 by 15%), and N.1 (Incorporate Green Points checklist in 
blueprints). 
The green building practices listed below are described in the New Home Construction Green Building Guidelines, 
available at www.builditgreen.org. Build It Green is a non-profit organization providing the GreenPoint Rated program as a 
public service. Build It Green encourages local governments to leverage program resources to support voluntary, market-
based programs and strategies.                                 

Points Available Per Measure

Possible Points

Possible Points

Points Available Per Measure
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0 0 0 0 0 

Total Points Achieved:  
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4. Plant Shade Trees 0 3
5. Group Plants by Water Needs (Hydrozoning) 0 2
6. Install High-Efficiency Irrigation Systems 
     a. System Uses Only Low-Flow Drip, Bubblers, or Low-flow Sprinklers 0 2
     b. System Has Smart (Weather-Based) Controllers 0 3
7. Incorporate Two Inches of Compost in the Top 6 to 12 Inches of Soil 0 3

8. Mulch All Planting Beds to the Greater of 2 Inches or Local Water Ordinance Requirement 0 2

9. Use 50% Salvaged or Recycled-Content Materials for 50% of Non-Plant Landscape Elements 0 1

10. Reduce Light Pollution by Shielding Fixtures and Directing Light Downward 0
1

Total Points Available in Landscaping = 31 0
D. STRUCTURAL FRAME & BUILDING ENVELOPE

1. Apply Optimal Value Engineering 
     a. Place Rafters and Studs at 24-Inch On Center Framing 0 1
     b. Size Door and Window Headers for Load 0 1
     c. Use Only Jack and Cripple Studs Required for Load 0 1
2. Use Engineered Lumber
     a. Beams and Headers 0 1
     b. Insulated Engineered Headers 0 1
     c. Wood I-Joists or Web Trusses for Floors 0 1
     d. Wood I-Joists for Roof Rafters 0 1
     e. Engineered or Finger-Jointed Studs for Vertical Applications 0 1
     f. Oriented Strand Board for Subfloor 0 1
     g. Oriented Strand Board for Wall and Roof Sheathing 0 1
3. Use FSC-Certified Wood
     a. Dimensional Lumber, Studs and Timber: Minimum 40% 0 2
     b. Dimensional Lumber, Studs and Timber: Minimum 70% 0 2
     c. Panel Products: Minimum 40% 0 1
     d. Panel Products: Minimum 70% 0 1
4. Use Solid Wall Systems (Includes SIPs, ICFs, & Any Non-Stick Frame Assembly)
     a. Floors 0 2 2
     b. Walls 0 2 2
     c. Roofs 0 2 2
5. Reduce Pollution Entering the Home from the Garage
      [*Points automatically granted when project qualifies for measure J3: ES with IAQ]
     a. Tightly Seal the Air Barrier between Garage and Living Area 0 1
      b. Install Garage Exhaust Fan OR Build a Detached Garage 0 1
6. Design Energy Heels on Trusses (75% of Attic Insulation Height at Outside Edge of Exterior Wall) 0 1
7. Design Roof Trusses to Accommodate Ductwork 0 1
8. Use Recycled-Content Steel Studs for 90% of Interior Wall Framing 0 1
9. Thermal Mass Walls: 5/8-Inch Drywall on All Interior Walls or Walls Weighing more than 40 lb/cu.ft. 0 1
10. Install Overhangs and Gutters
     a. Minimum 16-Inch Overhangs and Gutters
          [*Points automatically granted when project qualifies for measure J3: ES with IAQ] 0 1

     b. Minimum 24-Inch Overhangs and Gutters 0 1
Total Points Available in Structural Building Frame and Envelope = 36 0

E. EXTERIOR FINISH
1. Use Recycled-Content (No Virgin Plastic) or FSC-Certified Wood Decking 0 2
2. Install a Rain Screen Wall System 0 2

Points Available Per Measure

Points Available Per Measure

© Build It Green SF Data Collection Form v.3.4 Page 6 of 8
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    a. Pedestrian Access to 5 or More Neighborhood Services within ½ Mile: 1) Community Center/Library; 2) Grocery Store; 3) 
School;  4) Day Care; 5) Laundry; 6) Medical; 7) Entertainment/Restaurants; 8) Post Office; 9) Place of Worship; 10) Bank

0 2

    b. Development is Connected with A Dedicated Pedestrian Pathway to Places of Recreational Interest within 1/4 mile 0 1
    c. At Least Two of the Following Traffic-Calming Strategies: 
         - Designated Bicycle Lanes are Present on Roadways;
         - Ten-Foot Vehicle Travel Lanes;
         - Street Crossings Closest to Site are Located Less Than 300 Feet Apart;
         - Streets Have Rumble Strips, Bulbouts, Raised Crosswalks or Refuge Islands

0 2

5. Design for Safety & Social Gathering
    a. All Home Front Entrances Have Views from the Inside to Outside Callers 0 1
    b. All Home Front Entrances Can be Seen from the Street and/or from Other Front Doors 0 1
    c. Orient Porches (min. 100sf) to Streets and Public Spaces 0 1
6. Design for Diverse Households
     a. All Homes Have at Least One Zero-Step Entrance 0 1
     b. All Main Floor Interior Doors & Passageways Have a Minimum 32-Inch Clear Passage Space 0 1
     c. Locate at Least a Half-Bath on the Ground Floor with Blocking in Walls for Grab Bars 0 1
     d. Provide Full-Function Independent Rental Unit 0 1

Total Achievable Points in Community Design & Planning = 20 0
P. INNOVATION (maximum 20 points in this section)

A. Site
1. Reduce Heat-Island Effect - Install light-colored, high albedo materials (solar reflectance index >= 0.3) for at least 50% of 
site's non-roof impervious surfaces

0 1

2. Build on Designated brownfield site 0 3
B. Foundation
 [*Points automatically granted when project qualifies for measure J3: ES with IAQ]
1. Install a Foundation Drainage System 0 2
2. Sealed and Moisture Controlled Crawlspace 0 2
C. Landscaping
1. Meets Bay-Friendly Landscape Program Requirement 0 4
2. Meets California-Friendly Landscape Program Requirement 0 4
3. Rain Water Harvesting System (1 point for <350 gallons, 2 points for > 350 gallons) 2
     a. Less than 350 gallon capacity 0 1
     b. Greater than 350 gallon capacity 0 2
4. Assess Site Climate, Exposure, Topography, and Drainage 0 1
5. Perform a Soil Analysis 0 1
6. Irrigation System Uses Recycled Wastewater 0 1
7. FSC Certified, Recycled Plastic or Composite Lumber - Fencing: 70% 0 1
D. Structural Frame and Building Envelope
1. Design, Build and Maintain Structural Pest and Rot Controls
     a. Locate All Wood (Siding, Trim, Structure) At Least 12" Above Soil 0 1
     b. All Wood Framing 3 Feet from the Foundation is Treated with Borates (or Use Factory-Impregnated Materials) OR Walls 
are Not Made of Wood

0 1

2. Use Moisture Resistant Materials in Wet areas of Kitchen, Bathrooms, Utility Rooms, and Basements
     [*Points automatically granted when project qualifies for measure J3: ES with IAQ]

0 1

3. Use FSC Certified Engineered Lumber (3 points maximum)
     a. Beams and Headers 0 1
     b. Insulated Engineered Headers 0 1
     c. Wood I-Joists or Web Trusses for Floors 0 1
     d. Wood I-Joists for Roof Rafters 0 1
     e. Engineered or Finger-Jointed Studs for Vertical Applications 0 1
     f. Roof Trusses: 100% 0 1

Possible Points

© Build It Green SF Data Collection Form v.3.4 Page 7 of 8
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4. FSC Certified Wood
     a. Dimensional Lumber, Studs and Timber: 100% 0 2
     b. Panel Products: 100% 0 2
E. Exterior Finish
1. Green Roofs (25% of roof area minimum) 0 1 1
2. Flashing Installation Techniques Specified 
     [*Points automatically granted when project qualifies for measure J3: ES with IAQ]

0 1

F. Insulation
G. Plumbing
1. Graywater Pre-plumbing (includes washing machine at minimum) 0 1
2. Graywater System Operational (includes washing machine at minimum) 0 2
3. Innovative Wastewater Technology (Constructed Wetland, Sand Filter, Aerobic System) 0 1
4. Composting or Waterless Toilet 0 2
5. Install Drain Water Heat-recovery System 0 1
6. Install Water Efficient Fixtures
     a. Showerheads or Shower Towers Use <2.0 Gallons Per Minute (GPM) Total   0 1
     b. Faucets - bathrooms <1.5 gpm 0 1
     c. Faucets - Kitchen & Utility <2.0 gpm 0 1
H. Heating, Ventilation, and Air Conditioning
1. Humidity Control Systems (only in California humid/marine climate zones 1,3,5,6,7) 0 1
I. Renewable Energy

1. Extraordinary Passive Solar Design (> 50% of load) That is Not Already Reflected in T-24 Modeling
0 5

J. Building Performance
1. Test Total Supply Air Flow Rates 0 1
K. Finishes
1. Use Environmentally Preferable Materials for Interior Finishes
       a. Cabinets (80% minimum) 0 1
       b. Interior Trim (80% minimum) 0 1
       c. Shelving (80% minimum) 0 1
       d. Doors (80% minimum) 0 1
       e. Countertops (80% minimum) 0 1
L. Flooring
1. Flooring Meets Section 01350 or CRI Green Label Plus Requirements (80% Minimum)
    [*Points automatically granted when project qualifies for measure J3: ES with IAQ]

0 1

M. Appliances
N. Other
1. Homebuilder's Management Staff are Certified Green Building Professionals 0 1
2. Detailed Durability Plan
    [*Points automatically granted when project qualifies for measure J3: ES with IAQ]

0 2

3. Third-Party Verification of Implementation of Durability Plan 0 2
4. Materials Sourced, Processed and Manufactured Within a 500 Mile Radius of the Home

0 1

5. Comprehensive Owner's Manual and Homeowner Educational Walkthroughs 0 1
Total Achieveable Points in Innovation = 20 0

Summary
Total Available Points in Specific Categories 32 193 51 103 71

Minimum Points Required in Specific Categories 0 30 5 6 9
Total Points Achieved 0 0 0 0 0 0

© Build It Green SF Data Collection Form v.3.4 Page 8 of 8
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 Project has not yet met the following recommended minimum requirements:
    - Total Project Score of At Least 50 Points
    - Required measures:
          -A3a: 50% waste diversion by weight
          -J2: 15% above Title 24
          -N1: Incorporate GreenPoint Rated Checklist into blueprints
    - Minimum points in specific categories:
          -Energy (30 points)
          -IAQ/Health (5 points)
          -Resources (6 points)
          -Water (9 points)
    -Maximum 20 points pursued under Community Design and Planning 
    -Maximum 20 points pursued under Innovation 

HAYES GROUP ARCHITECTS, INC.
2657 SPRING STREET
REDWOOD CITY, CA 94063
P: 650.365.0600
F: 650.365.0670
www.thehayesgroup.com

PROJECT DESCRIPTION:

DRAWING CONTENT

DRAWING NUMBER

All drawings and written materials contained herein 
constitute the original &  unpublished work of the 
Architect and the same may not be duplicated, used 
or disclosed without the written consent of the 
Architect.     © Hayes  Group Architects, Inc.

DRAWN BY:

SCALE:

JOB NUMBER:

STAMP
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City of Palo Alto
Tree Protection - It’s Part of the Plan!

Make sure your crews and subs do the job right!
Fenced enclosures around trees are essential to protect them by keeping the foliage canopy and branching structure clear from contact by equipment, materials and activities,

preserving roots and soil conditions in an intact and non-compacted state, and identifying the Tree Protection Zone (TPZ) in which no soil disturbance is permitted and activities are restricted,
unless otherwise approved. An appoved tree protection report must be added to this sheet when project activity occurs within the TPZ of a regulated tree.

For detailed information on Palo Alto's regulated trees and protection during development, review the City Tree Technical Manual (TTM) found at www.cityofpaloalto.org/trees/.

T-1Special Tree Protection Instruction Sheet
City of Palo Alto

All other tree-related reports shall be added to the space provided on this sheet (adding as needed)
Include this sheet(s) on Project Sheet Index or Legend Page.
A copy of T-1 can be downloaded at www.cityofpaloalto.org/arb/forms
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5300 Wellington Branch Drive, Suite 100
Gainesville, Virginia 21055

Office 410.774.0024 ● National 800.828.8312

STREET TREE PROTECTION SPECIFICATIONS - SECTION 31 -
31-1 General - Tree protection has three primary functions, 1) to keep the foliage canopy and branching structure clear

from contact by equipment, materials and activities; 2) to preserve roots and soil conditions in an intact and
non-compacted state and 3) to identify the Tree Protection Zone (TPZ) in which no soil disturbance is permitted and
activities are restricted, unless otherwise approved.

31-2 Reference Documents
a. Detail 505 - Illustration of situations described below.
b. Tree Technical Manual (www.cityofpaloalto.org/trees/)

1. Trenching Restriction Zone s (Section 2.20(C))
2. Arborist Reporting Protocol (Section 6.30)
3. Site Plan Requirements (Section 6.35)

31-3 Materials
a. The Tree Protection Zone (TPZ):  A restricted area around the base of the tree with a radius of 10 times

the diameter of the tree's trunk or ten feet, whichever is greater, enclosed by fencing.
b. Type I Tree Protection: The fence shall enclose the entire area under the canopy dripline or TPZ

(whichever is greater) of the tree(s) to be protected throughout the life of the construction project. In some
parking areas, if fencing is located on paving or concrete that will not be demolished, then the posts may
be supported by an appropriate grade level concrete base, if approved.

c. Type II Tree Protection: For trees situated within a planting strip, only the planting strip and yard side
of the TPZ shall be enclosed with the required chain link protective fencing in order to keep the sidewalk
and street open for public use.

d. Type III Tree Protection: Trees situated in a tree well or sidewalk planter pit, shall be wrapped with
2-inches of orange plastic fencing from the ground to the first branch and overlaid with 2-inch thick
wooden slats bound securely (slats shall not be allowed to dig into the bark).  During installation of the
plastic fencing, caution shall be used to avoid damaging any branches.  Major scaffold limbs may also
require plastic fencing as directed by the City Arborist.

e. Size, type and area to be fenced: All trees to be preserved shall be protected with six (6') foot high chain
link fences.  Fences are to be mounted on two-inch diameter galvanized iron posts, driven into the ground
to a depth of at least 2-feet at no more than 10-foot spacing.

f. 'Warning' signs: A warning sign shall be prominently displayed on each fence at 20-foot intervals. The
sign shall be minimum 8.5-inches x 11-inches and clearly state: “WARNING - Tree Protection Zone -
This fence shall not be removed and is subject to a fine according to PAMC Section 8.10.110.”

31-4 Execution
a. Duration: Tree fencing shall be erected before demolition, grading or construction begins and remain in

place until final inspection of the project, except for work specifically allowed in the TPZ.  Work or soil
disturbance in the TPZ requires approval by the project arborist or City Arborist (in the case of work
around Street Trees). Excavations within the public ROW require a Street Work Permit from Public
Works.

b. During construction
1. All neighbors' trees that overhang the project site shall be protected from impact of any kind.
2. The applicant shall be responsible for the repair or replacement plus penalty of any publicly owned

trees that are damaged during the course of construction, pursuant to Section 8.04.070 of the Palo
Alto Municipal Code.

3. The following tree preservation measures apply to all trees to be retained:
a. No storage of material, topsoil, vehicles or equipment shall be permitted within the TPZ.
b. The ground under and around the tree canopy area shall not be altered.
c. Trees to be retained shall be irrigated, aerated and maintained as necessary to ensure survival.

END OF SECTION
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T-3Special Tree Protection Instruction Sheet
City of Palo Alto

All other tree-related reports shall be added to the space provided on this sheet (adding as needed)
Include this sheet(s) on Project Sheet Index or Legend Page.
A copy of T-1 can be downloaded at www.cityofpaloalto.org/arb/forms
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5300 Wellington Branch Drive, Suite 100
Gainesville, Virginia 21055

Office 410.774.0024 ● National 800.828.8312
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T-4Special Tree Protection Instruction Sheet
City of Palo Alto

All other tree-related reports shall be added to the space provided on this sheet (adding as needed)
Include this sheet(s) on Project Sheet Index or Legend Page.
A copy of T-1 can be downloaded at www.cityofpaloalto.org/arb/forms
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T-5Special Tree Protection Instruction Sheet
City of Palo Alto

All other tree-related reports shall be added to the space provided on this sheet (adding as needed)
Include this sheet(s) on Project Sheet Index or Legend Page.
A copy of T-1 can be downloaded at www.cityofpaloalto.org/arb/forms

42
9 

U
N

IV
ER

SI
TY

 A
V

E.
PA

LO
 A

LT
O

, C
A

LI
FO

R
N

IA

T-5

««

5300 Wellington Branch Drive, Suite 100
Gainesville, Virginia 21055

Office 410.774.0024 ● National 800.828.8312
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APPENDIX B 
Air Quality Modeling Results 

  





155 Architectural Coating Architectural Coating 8/3/2015 8/21/2015 5

89

4 Paving Paving 7/20/2015 7/31/2015 5 10

3 Building Construction Building Construction 3/17/2015 7/17/2015 5

8

2 Excavation Grading 1/13/2015 3/4/2015 5 37

End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/1/2015 1/12/2015 5

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date



Off-road Equipment - approx construction equip usage

Off-road Equipment - approx equip usage

Off-road Equipment - 

Demolition - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - project site is 11,000 square feet.  project would construct 4-story building with 22,000 sq ft office, 4 dwelling units on 11,000 sq ft and 
underground parkingConstruction Phase - approx construction schedule

Off-road Equipment - 

Off-road Equipment - approx equip usage

CO2 Intensity 
(lb/MWhr)

641.35 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

64

Climate Zone 4 Operational Year 2015

Utility Company Pacific Gas & Electric Company

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days)

Condo/Townhouse 4.00 Dwelling Unit 0.07 4,000.00 11

Enclosed Parking Structure 45.00 Space 0.07 18,000.00 0

Population

General Office Building 22.00 1000sqft 0.11 22,000.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 9/22/2014 10:12 AM

429 University
San Francisco Bay Area Air Basin, Summer

1.0 Project Characteristics



CH4 N2O CO2eFugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

tblProjectCharacteristics OperationalYear 2014 2015

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

tblLandUse LotAcreage 0.41 0.07

tblLandUse LotAcreage 0.25 0.07

tblGrading MaterialExported 0.00 18,000.00

tblLandUse LotAcreage 0.51 0.11

tblConstructionPhase PhaseStartDate 3/5/2015 3/17/2015

tblConstructionPhase PhaseStartDate 7/18/2015 7/20/2015

tblConstructionPhase PhaseEndDate 7/7/2015 7/17/2015

tblConstructionPhase PhaseStartDate 8/1/2015 8/3/2015

tblConstructionPhase NumDays 2.00 37.00

tblConstructionPhase NumDays 5.00 10.00

tblConstructionPhase NumDays 100.00 89.00

tblConstructionPhase NumDays 10.00 8.00

tblArchitecturalCoating EF_Residential_Interior 250.00 100.00

tblConstructionPhase NumDays 5.00 15.00

tblArchitecturalCoating EF_Nonresidential_Interior 250.00 100.00

tblArchitecturalCoating EF_Residential_Exterior 250.00 100.00

Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Nonresidential_Exterior 250.00 100.00

Grading - site size, excavation volume

Architectural Coating - LEED Silver and Build It Green requirements, paint VOC no greater than 100 g/L



107.5647 54.9618 162.5265 0.4087 2.8100e-
003

171.97880.8038 0.8038 0.8037 0.8037Area 3.0255 0.0787 5.4826 0.0118

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

2.2 Overall Operational
Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

0.0000 5,958.874
8

5,958.8748 0.3666 0.0000 5,966.57331.9615 1.1897 3.1513 0.7372 1.1255 1.8627Total 28.4773 32.3550 23.5006 0.0590

0.0000 5,958.874
8

5,958.8748 0.3666 0.0000 5,966.57331.9615 1.1897 3.1513 0.7372 1.1255 1.86272015 28.4773 32.3550 23.5006 0.0590

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 5,958.874
8

5,958.8748 0.3666 0.0000 5,966.57331.9615 1.1897 3.1513 0.7372 1.1255 1.8627Total 28.4773 32.3550 23.5006 0.0590

0.0000 5,958.874
8

5,958.8748 0.3666 0.0000 5,966.57331.9615 1.1897 3.1513 0.7372 1.1255 1.86272015 28.4773 32.3550 23.5006 0.0590

Year lb/day lb/day



89

4 Paving Paving 7/20/2015 7/31/2015 5 10

3 Building Construction Building Construction 3/17/2015 7/17/2015 5

8

2 Excavation Grading 1/13/2015 3/4/2015 5 37

End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/1/2015 1/12/2015 5

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

107.5647 1,990.379
2

2,097.9439 0.4906 5.5100e-
003

2,109.95241.3648 0.8473 2.2120 0.3651 0.8444 1.2095Total 4.1395 2.6124 16.3824 0.0324

1,788.201
2

1,788.2012 0.0791 1,789.86151.3648 0.0342 1.3989 0.3651 0.0314 0.3964Mobile 1.1005 2.4123 10.8059 0.0199

147.2163 147.2163 2.8200e-
003

2.7000e-
003

148.11229.3200e-
003

9.3200e-
003

9.3200e-
003

9.3200e-
003

Energy 0.0135 0.1214 0.0939 7.4000e-
004

107.5647 54.9618 162.5265 0.4087 2.8100e-
003

171.97880.8038 0.8038 0.8037 0.8037Area 3.0255 0.0787 5.4826 0.0118

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

107.5647 1,990.379
2

2,097.9439 0.4906 5.5100e-
003

2,109.95241.3648 0.8473 2.2120 0.3651 0.8444 1.2095Total 4.1395 2.6124 16.3824 0.0324

1,788.201
2

1,788.2012 0.0791 1,789.86151.3648 0.0342 1.3989 0.3651 0.0314 0.3964Mobile 1.1005 2.4123 10.8059 0.0199

147.2163 147.2163 2.8200e-
003

2.7000e-
003

148.11229.3200e-
003

9.3200e-
003

9.3200e-
003

9.3200e-
003

Energy 0.0135 0.1214 0.0939 7.4000e-
004



7.30 20.00 LD_Mix HDT_Mix HHDTBuilding Construction 5 17.00 7.00 0.00 12.40

12.40 7.30 20.00 LD_Mix HDT_Mix HHDT

7.30 20.00 LD_Mix HDT_Mix HHDT

Excavation 4 10.00 0.00 2,250.00

Demolition 4 10.00 0.00 53.00 12.40

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Tractors/Loaders/Backhoes 1 7.00 97 0.37

Paving Rollers 1 7.00 80 0.38

Paving Pavers 1 7.00 125 0.42

Paving Cement and Mortar Mixers 4 6.00 9 0.56

Building Construction Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Forklifts 2 6.00 89 0.20

Building Construction Cranes 1 4.00 226 0.29

Excavation Tractors/Loaders/Backhoes 2 6.00 97 0.37

Excavation Rubber Tired Dozers 1 1.00 255 0.40

Excavation Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Tractors/Loaders/Backhoes 2 6.00 97 0.37

Demolition Rubber Tired Dozers 1 1.00 255 0.40

Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

15

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 8,100; Residential Outdoor: 2,700; Non-Residential Indoor: 60,000; Non-Residential Outdoor: 20,000 (Architectural 

5 Architectural Coating Architectural Coating 8/3/2015 8/21/2015 5



608.3072 608.3072 9.7300e-
003

608.51150.2097 0.0350 0.2448 0.0566 0.0322 0.0888Total 0.2073 2.2723 2.1640 6.1500e-
003

100.9183 100.9183 5.4800e-
003

101.03340.0943 8.0000e-
004

0.0951 0.0250 7.4000e-
004

0.0258Worker 0.0451 0.0542 0.6329 1.1600e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

507.3889 507.3889 4.2500e-
003

507.47810.1154 0.0342 0.1496 0.0316 0.0315 0.0631Hauling 0.1622 2.2181 1.5311 4.9900e-
003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

1,200.638
6

1,200.6386 0.2451 1,205.78611.4396 0.8748 2.3144 0.2180 0.8359 1.0538Total 1.4120 11.9409 8.8138 0.0120

1,200.638
6

1,200.6386 0.2451 1,205.78610.8748 0.8748 0.8359 0.8359Off-Road 1.4120 11.9409 8.8138 0.0120

0.0000 0.00001.4396 0.0000 1.4396 0.2180 0.0000 0.2180Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

3.2 Demolition - 2015
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

7.30 20.00 LD_Mix HDT_Mix HHDT

3.1 Mitigation Measures Construction

Architectural Coating 1 3.00 0.00 0.00 12.40

12.40 7.30 20.00 LD_Mix HDT_Mix HHDTPaving 7 18.00 0.00 0.00



Total CO2 CH4 N2O CO2ePM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

3.3 Excavation - 2015
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

608.3072 608.3072 9.7300e-
003

608.51150.2097 0.0350 0.2448 0.0566 0.0322 0.0888Total 0.2073 2.2723 2.1640 6.1500e-
003

100.9183 100.9183 5.4800e-
003

101.03340.0943 8.0000e-
004

0.0951 0.0250 7.4000e-
004

0.0258Worker 0.0451 0.0542 0.6329 1.1600e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

507.3889 507.3889 4.2500e-
003

507.47810.1154 0.0342 0.1496 0.0316 0.0315 0.0631Hauling 0.1622 2.2181 1.5311 4.9900e-
003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1,200.638
6

1,200.6386 0.2451 1,205.78611.4396 0.8748 2.3144 0.2180 0.8359 1.0538Total 1.4120 11.9409 8.8138 0.0120

0.0000 1,200.638
6

1,200.6386 0.2451 1,205.78610.8748 0.8748 0.8359 0.8359Off-Road 1.4120 11.9409 8.8138 0.0120

0.0000 0.00001.4396 0.0000 1.4396 0.2180 0.0000 0.2180Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 1,200.638
6

1,200.6386 0.2451 1,205.78610.8748 0.8748 0.8359 0.8359Off-Road 1.4120 11.9409 8.8138 0.0120

0.0000 0.00000.8078 0.0000 0.8078 0.4221 0.0000 0.4221Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

4,758.236
2

4,758.2362 0.0445 4,759.17011.1538 0.3149 1.4687 0.3151 0.2896 0.6047Total 1.5339 20.4141 14.6868 0.0469

100.9183 100.9183 5.4800e-
003

101.03340.0943 8.0000e-
004

0.0951 0.0250 7.4000e-
004

0.0258Worker 0.0451 0.0542 0.6329 1.1600e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

4,657.317
9

4,657.3179 0.0390 4,658.13671.0595 0.3141 1.3736 0.2901 0.2889 0.5789Hauling 1.4887 20.3599 14.0539 0.0458

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

1,200.638
6

1,200.6386 0.2451 1,205.78610.8078 0.8748 1.6826 0.4221 0.8359 1.2580Total 1.4120 11.9409 8.8138 0.0120

1,200.638
6

1,200.6386 0.2451 1,205.78610.8748 0.8748 0.8359 0.8359Off-Road 1.4120 11.9409 8.8138 0.0120

0.0000 0.00000.8078 0.0000 0.8078 0.4221 0.0000 0.4221Fugitive Dust

Category lb/day lb/day



Unmitigated Construction Off-Site

1,191.702
1

1,191.7021 0.3558 1,199.17330.9995 0.9995 0.9195 0.9195Total 1.4538 14.3777 8.2983 0.0113

1,191.702
1

1,191.7021 0.3558 1,199.17330.9995 0.9995 0.9195 0.9195Off-Road 1.4538 14.3777 8.2983 0.0113

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

3.4 Building Construction - 2015
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

4,758.236
2

4,758.2362 0.0445 4,759.17011.1538 0.3149 1.4687 0.3151 0.2896 0.6047Total 1.5339 20.4141 14.6868 0.0469

100.9183 100.9183 5.4800e-
003

101.03340.0943 8.0000e-
004

0.0951 0.0250 7.4000e-
004

0.0258Worker 0.0451 0.0542 0.6329 1.1600e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

4,657.317
9

4,657.3179 0.0390 4,658.13671.0595 0.3141 1.3736 0.2901 0.2889 0.5789Hauling 1.4887 20.3599 14.0539 0.0458

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1,200.638
6

1,200.6386 0.2451 1,205.78610.8078 0.8748 1.6826 0.4221 0.8359 1.2580Total 1.4120 11.9409 8.8138 0.0120



Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1,191.702
1

1,191.7021 0.3558 1,199.17330.9995 0.9995 0.9195 0.9195Total 1.4538 14.3777 8.2983 0.0113

0.0000 1,191.702
1

1,191.7021 0.3558 1,199.17330.9995 0.9995 0.9195 0.9195Off-Road 1.4538 14.3777 8.2983 0.0113

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

340.9333 340.9333 0.0108 341.16070.2069 0.0144 0.2212 0.0558 0.0132 0.0690Total 0.1656 0.8720 1.9569 3.6400e-
003

171.5611 171.5611 9.3200e-
003

171.75680.1603 1.3700e-
003

0.1617 0.0425 1.2500e-
003

0.0438Worker 0.0767 0.0922 1.0759 1.9700e-
003

169.3723 169.3723 1.5000e-
003

169.40380.0465 0.0130 0.0595 0.0133 0.0120 0.0253Vendor 0.0888 0.7798 0.8810 1.6700e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



181.6529 181.6529 9.8700e-
003

181.86020.1698 1.4500e-
003

0.1712 0.0450 1.3200e-
003

0.0463Total 0.0812 0.0976 1.1392 2.0900e-
003

181.6529 181.6529 9.8700e-
003

181.86020.1698 1.4500e-
003

0.1712 0.0450 1.3200e-
003

0.0463Worker 0.0812 0.0976 1.1392 2.0900e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

1,093.543
3

1,093.5433 0.2970 1,099.77940.7247 0.7247 0.6703 0.6703Total 1.2092 11.5427 7.3586 0.0111

0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.0000

1,093.543
3

1,093.5433 0.2970 1,099.77940.7247 0.7247 0.6703 0.6703Off-Road 1.2092 11.5427 7.3586 0.0111

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

3.5 Paving - 2015
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

340.9333 340.9333 0.0108 341.16070.2069 0.0144 0.2212 0.0558 0.0132 0.0690Total 0.1656 0.8720 1.9569 3.6400e-
003

171.5611 171.5611 9.3200e-
003

171.75680.1603 1.3700e-
003

0.1617 0.0425 1.2500e-
003

0.0438Worker 0.0767 0.0922 1.0759 1.9700e-
003

169.3723 169.3723 1.5000e-
003

169.40380.0465 0.0130 0.0595 0.0133 0.0120 0.0253Vendor 0.0888 0.7798 0.8810 1.6700e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000



3.6 Architectural Coating - 2015
Unmitigated Construction On-Site

181.6529 181.6529 9.8700e-
003

181.86020.1698 1.4500e-
003

0.1712 0.0450 1.3200e-
003

0.0463Total 0.0812 0.0976 1.1392 2.0900e-
003

181.6529 181.6529 9.8700e-
003

181.86020.1698 1.4500e-
003

0.1712 0.0450 1.3200e-
003

0.0463Worker 0.0812 0.0976 1.1392 2.0900e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1,093.543
3

1,093.5433 0.2970 1,099.77940.7247 0.7247 0.6703 0.6703Total 1.2092 11.5427 7.3586 0.0111

0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.0000

0.0000 1,093.543
3

1,093.5433 0.2970 1,099.77940.7247 0.7247 0.6703 0.6703Off-Road 1.2092 11.5427 7.3586 0.0111

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 28.0572

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

30.2755 30.2755 1.6500e-
003

30.31000.0283 2.4000e-
004

0.0285 7.5000e-
003

2.2000e-
004

7.7200e-
003

Total 0.0135 0.0163 0.1899 3.5000e-
004

30.2755 30.2755 1.6500e-
003

30.31000.0283 2.4000e-
004

0.0285 7.5000e-
003

2.2000e-
004

7.7200e-
003

Worker 0.0135 0.0163 0.1899 3.5000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

281.4481 281.4481 0.0367 282.21770.2209 0.2209 0.2209 0.2209Total 28.4638 2.5703 1.9018 2.9700e-
003

281.4481 281.4481 0.0367 282.21770.2209 0.2209 0.2209 0.2209Off-Road 0.4066 2.5703 1.9018 2.9700e-
003

0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 28.0572

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



1,788.201
2

1,788.2012 0.0791 1,789.86151.3648 0.0342 1.3989 0.3651 0.0314 0.3964Unmitigated 1.1005 2.4123 10.8059 0.0199

1,788.201
2

1,788.2012 0.0791 1,789.86151.3648 0.0342 1.3989 0.3651 0.0314 0.3964Mitigated 1.1005 2.4123 10.8059 0.0199

NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx CO SO2 Fugitive 
PM10

30.2755 30.2755 1.6500e-
003

30.31000.0283 2.4000e-
004

0.0285 7.5000e-
003

2.2000e-
004

7.7200e-
003

Total 0.0135 0.0163 0.1899 3.5000e-
004

30.2755 30.2755 1.6500e-
003

30.31000.0283 2.4000e-
004

0.0285 7.5000e-
003

2.2000e-
004

7.7200e-
003

Worker 0.0135 0.0163 0.1899 3.5000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 281.4481 281.4481 0.0367 282.21770.2209 0.2209 0.2209 0.2209Total 28.4638 2.5703 1.9018 2.9700e-
003

0.0000 281.4481 281.4481 0.0367 282.21770.2209 0.2209 0.2209 0.2209Off-Road 0.4066 2.5703 1.9018 2.9700e-
003



147.2163 147.2163 2.8200e-
003

2.7000e-
003

148.11229.3200e-
003

9.3200e-
003

9.3200e-
003

9.3200e-
003

NaturalGas 
Unmitigated

0.0135 0.1214 0.0939 7.4000e-
004

147.2163 147.2163 2.8200e-
003

2.7000e-
003

148.11229.3200e-
003

9.3200e-
003

9.3200e-
003

9.3200e-
003

NaturalGas 
Mitigated

0.0135 0.1214 0.0939 7.4000e-
004

NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.4 Fleet Mix
Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG NOx CO SO2 Fugitive 
PM10

0.002060 0.003298 0.006596 0.000695 0.001668

5.0 Energy Detail

SBUS MH

0.546619 0.062800 0.174631 0.124220 0.034286 0.004915 0.015254 0.022958

LHD2 MHD HHD OBUS UBUS MCY

48.00 19.00 77 19 4

LDA LDT1 LDT2 MDV LHD1

0.00 0.00 0 0 0

General Office Building 9.50 7.30 7.30 33.00

29.10 44.80 86 11 3

Enclosed Parking Structure 9.50 7.30 7.30 0.00

H-S or C-C H-O or C-NW Primary Diverted Pass-by

Condo/Townhouse 12.40 4.30 5.40 26.10

4.3 Trip Type Information

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-
W

Total 268.58 80.78 45.84 497,531 497,531
General Office Building 242.22 52.14 21.56 438,622 438,622

Enclosed Parking Structure 0.00 0.00 0.00

Annual VMT

Condo/Townhouse 26.36 28.64 24.28 58,909 58,909

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated
Land Use Weekday Saturday Sunday Annual VMT



6.0 Area Detail

6.1 Mitigation Measures Area

147.2163 147.2163 2.8200e-
003

2.7000e-
003

148.11229.3200e-
003

9.3200e-
003

9.3200e-
003

9.3200e-
003

Total 0.0135 0.1214 0.0939 7.4000e-
004

25.1083 25.1083 4.8000e-
004

4.6000e-
004

25.26111.5900e-
003

1.5900e-
003

1.5900e-
003

1.5900e-
003

Condo/Townhouse 0.21342 2.3000e-
003

0.0197 8.3700e-
003

1.3000e-
004

122.1080 122.1080 2.3400e-
003

2.2400e-
003

122.85117.7300e-
003

7.7300e-
003

7.7300e-
003

7.7300e-
003

General Office 
Building

1.03792 0.0112 0.1018 0.0855 6.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Enclosed Parking 
Structure

0 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

147.2163 147.2163 2.8200e-
003

2.7000e-
003

148.11229.3200e-
003

9.3200e-
003

9.3200e-
003

9.3200e-
003

Total 0.0135 0.1214 0.0939 7.4000e-
004

122.1080 122.1080 2.3400e-
003

2.2400e-
003

122.85117.7300e-
003

7.7300e-
003

7.7300e-
003

7.7300e-
003

General Office 
Building

1037.92 0.0112 0.1018 0.0855 6.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Enclosed Parking 
Structure

0 0.0000 0.0000 0.0000 0.0000

25.1083 25.1083 4.8000e-
004

4.6000e-
004

25.26111.5900e-
003

1.5900e-
003

1.5900e-
003

1.5900e-
003

Condo/Townhouse 213.42 2.3000e-
003

0.0197 8.3700e-
003

1.3000e-
004

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



Mitigated

107.5647 54.9618 162.5265 0.4087 2.8100e-
003

171.97880.8038 0.8038 0.8037 0.8037Total 3.0255 0.0787 5.4826 0.0118

0.6089 0.6089 6.6000e-
004

0.62271.8300e-
003

1.8300e-
003

1.8300e-
003

1.8300e-
003

Landscaping 0.0115 4.0300e-
003

0.3433 2.0000e-
005

107.5647 54.3529 161.9176 0.4080 2.8100e-
003

171.35600.8019 0.8019 0.8019 0.8019Hearth 1.7842 0.0747 5.1394 0.0118

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

0.9416

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.2883

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

6.2 Area by SubCategory
Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

107.5647 54.9618 162.5265 0.4087 2.8100e-
003

171.97880.8038 0.8038 0.8037 0.8037Unmitigated 3.0255 0.0787 5.4826 0.0118

107.5647 54.9618 162.5265 0.4087 2.8100e-
003

171.97880.8038 0.8038 0.8037 0.8037Mitigated 3.0255 0.0787 5.4826 0.0118

NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10



Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Vegetation

7.0 Water Detail

7.1 Mitigation Measures Water

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

Equipment Type Number

107.5647 54.9618 162.5265 0.4087 2.8100e-
003

171.97880.8038 0.8038 0.8037 0.8037Total 3.0255 0.0787 5.4826 0.0118

0.6089 0.6089 6.6000e-
004

0.62271.8300e-
003

1.8300e-
003

1.8300e-
003

1.8300e-
003

Landscaping 0.0115 4.0300e-
003

0.3433 2.0000e-
005

107.5647 54.3529 161.9176 0.4080 2.8100e-
003

171.35600.8019 0.8019 0.8019 0.8019Hearth 1.7842 0.0747 5.1394 0.0118

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

0.9416

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.2883

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



September 30, 2014 

Christy Fong, Planner 
City of Palo Alto 
Department of Planning and Community Environment 
250 Hamilton Avenue 
Palo Alto, California 94301 

Subject: Phase I Archaeological Inventory for the 429 University Avenue Project, 

City of Palo Alto, Santa Clara County, CA 

Dear Ms. Fong: 

This letter documents the Phase I archaeological resources inventory conducted by Dudek for the 
429 University Avenue Project (Project), located in the City of Palo Alto, Santa Clara County 
(Figure 1). The project proposes demolition of two existing commercial buildings on University 
Avenue totaling 11,633 square feet and construction of a new 33,000 square-foot four-story 
mixed-use building. A Northwest Information Center (NWIC) records search indicates that no 
cultural resources have been recorded in the proposed project area. The Palo Alto 
Comprehensive Plan map of archaeologically sensitive areas (General Plan Figure L-8, 
Archaeological Resource Areas) indicates that the project site falls within an area of “Moderate 
Sensitivity.” Inspection of current site photographs and current aerial imagery shows the area to 
have been fully developed, and has little potential to contain undocumented intact archaeological 
deposits. A complete historic evaluation of the buildings affected by the proposed project has 
been provided under a separate cover (Appendix D of the Draft MND). Based on these findings, 
potential for the inadvertent discovery of subsurface archaeological or historical resources at the 
project site is very low. No additional archaeological effort is recommended to be necessary 
beyond standard mitigation measures to address unanticipated discoveries.  

PROJECT LOCATION AND DESCRIPTION 

The project site is located at 429 University Avenue in the City of Palo Alto (Figure 2), and is 
bounded by Kipling Street to the northeast, Lane 30 East (a service alley) to the northwest, and 
Waverly Street to the southwest.  

The proposed project would involve demolition of two existing one-story commercial buildings 
totaling 11,633 square feet on two separate parcels (425 University Avenue and 429 University 
Avenue), and construction of a new four-story, 33,000 square foot mixed-use building. The 
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proposed building would include ground floor retail, second floor office, three residential units 
on the third floor, and one residential unit and commercial uses on the fourth floor. 

REGULATORY SETTING 

State 

CEQA requires that all private and public activities not specifically exempted be evaluated for 
the potential to impact the environment, including effects to historical resources. Historical 
resources are recognized as part of the environment under CEQA. It defines historical resources 
as “any object, building, structure, site, area, or place, which is historically significant in the 
architectural, engineering, scientific, economic, agricultural, educational, social, political, 
military, or cultural annals of California” (Division I, Public Resources Code, Section 
5021.1(b)). 

Lead agencies have a responsibility to evaluate existing buildings against the California Register 
criteria prior to making a finding as to a proposed project’s impacts to historical resources. 
Mitigation of adverse impacts is required if the proposed project will cause substantial adverse 
change. Substantial adverse change includes demolition, destruction, relocation, or alteration 
such that the significance of an eligible historical resource would be impaired. While demolition 
and destruction are fairly obvious significant impacts, it is more difficult to assess when change, 
alteration, or relocation crosses the threshold of substantial adverse change. The CEQA 
Guidelines provide that a project that demolishes or alters those physical characteristics of an 
eligible historical resource that convey its historical significance (i.e., its character-defining 
features) can be considered to materially impair the resource’s significance. 

The California Register is used in the consideration of historic resources relative to significance 
for purposes of CEQA. The California Register includes resources listed in, or formally 
determined eligible for some California State Landmarks and Points of Historical Interest. 
Properties of local significance that have been designated under a local preservation ordinance 
(local landmarks or landmark districts), or that have been identified in a local historical resources 
inventory may be eligible for listing in the California Register and are presumed to be significant 
resources for purposes of CEQA unless a preponderance of evidence indicates otherwise. 

Generally, a resource shall be considered by the lead agency to be “historically significant” if the 
resource meets the criteria for listing on the California Register of Historical Resources (Pub. 
Res. Code SS5024.1, Title 14 CCR, Section 4852) consisting of the following: 

1. It is associated with events that have made a significant contribution to the broad patterns
of local or regional history, or the cultural heritage of California or the United States; or
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2. It is associated with the lives of persons important to local, California, or national history; 
or 

3. It embodies the distinctive characteristics of a type, period, region, or method of 
construction, or represents the work of a master, or possesses high artistic values; or 

4. It has yielded, or has the potential to yield, information important to the prehistory or 
history of the local area, California, or the nation. 

Local 

City of Palo Alto  

The City of Palo Alto Comprehensive Plan provides specific policies for preserving historic and 
archaeological resources. The Land Use and Community Design Element emphasizes the value 
and importance of the sustainable management of archaeological resources, historic buildings 
and places (City of Palo Alto Comprehensive Plan). The City of Palo Alto’s Historic Inventory 
lists noteworthy examples of the work of important individual designers and architectural eras 
and traditions, as well as those structures whose background is associated with important events 
in the history of the city, state, or nation. A complete historic evaluation of the buildings affected 
by the current project has been provided as a separate study (Appendix D of the Draft MND). 

A number of archaeological surveys have been conducted within Palo Alto in association with 
specific projects, but no systematic city-wide survey aimed at locating all sites has been 
undertaken. There may still be undiscovered archaeological resources in many parts of the City. 
Such resources are most likely to occur near the original locations of streams and springs and 
northeast of El Camino Real near old tidelands. The Land Use and Community Design Element 
of the Comprehensive Plan provides general guidelines for the treatment of archaeological 
resources. In general, these guidelines correspond with the Secretary of the Interior’s Standards 
and Guidelines for Archeology and Historic Preservation [48 FR 44720–44726]) and the 
California Office of Historic Preservation (OHP) Instructions for Recording Historical 

Resources (1995). In addition to these standards and guidelines, the City of Palo Alto 
Comprehensive Plan Land Use and Community Design Element specifies, “using the 
archaeological sensitivity map [Figure L-8] in the Comprehensive Plan as a guide, continue to 
assess the need for archaeological surveys and mitigation plans on a project basis, consistent 
with the California Environmental Quality Act and the National Historic Preservation Act” (City 
of Palo Alto Comprehensive Plan). 
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NWIC RECORDS SEARCH 

A records search for the proposed project area and a half-mile radius was completed by Dudek 
archaeologist Nicholas Hanten at the NWIC on September 25, 2014 (Confidential Appendix A). 
This search included their collection of mapped prehistoric, historical and built-environment 
resources, Department of Parks and Recreation (DPR) Site Records, technical reports, archival 
resources, and ethnographic references. Additional sources consulted included the National 
Register of Historic Places (NRHP), California Inventory of Historical Resources/CRHR and 
listed OHP Archaeological Determinations of Eligibility, California Points of Historical Interest, 
California Historical Landmarks, and Caltrans Bridge Survey information.  

Previously Conducted Studies 

NWIC records indicate that 34 previous cultural resources investigations have been conducted 
within a half-mile of the proposed project area (Table 1). None of these previous investigations 
overlap the proposed project area. The closest study (S-035932) occurred across the street from 
the proposed project area at the Hotel President (488 University Avenue) in regards to the 
proposed installation of an AT&T wireless antenna on a hotel balcony.  

Table 1 

Previously Conducted Studies within 0.5-mile of the Project Area 

NWIC 
Report ID 

Author(s) Year Title 
Proximity to 
Project Area 

S-004511 Cindy 
Desgrandchamp 

1978 Cultural Resources Survey, 04-SCL-82, Proposed Lane Widening at 
Quarry Road and Route 82, P.M. 26.2 04220- 402291 

Outside 

S-004626 Dorothy F. Regnery 1975 National Register of Historic Places Nomination Form, Hostess House 
(Community House, now Veterans Building), Palo Alto, California 

Outside 

S-004627 Fern B. Hunt 1971 National Register of Historic Places Nomination Form, John Adam 
Squire House, Palo Alto, California Palo Alto, California 

Outside 

S-004633 Gay Woolley 1973 National Register of Historic Places Nomination Form, T.B. Downing 
House, Palo Alto, California 

Outside 

S-008396 Paula Boghosian 
and John Beach 

1979 Professorville Historic District (National Register Nomination Form) Outside 

S-008647 William Roop 1979 Reconnaissance of the grounds surrounding the Palo Alto Southern 
Pacific Depot, Red Cross and Veterans buildings 
(letter report). 

Outside 

S-011396 Biosystems 
Analysis, Inc. 

1989 Technical Report of Cultural Resources Studies for the Proposed WTG-
WEST, Inc., Los Angeles to San Francisco and Sacramento, California: 
Fiber Optic Cable Project 

Outside 

S-017993 Brian Hatoff et al. 1995 Cultural Resources Inventory Report for the Proposed Mojave Northward 
Expansion Project 

Outside 

S-020523 Barry A. Price 1998 Cultural Resources Assessment, Pacific Bell Mobile Services Facility SF-
533-07, Palo Alto, Santa Clara County, California (letter report) 

Outside 

S-021146 Basin Research 
Associates, Inc. 

1997 Findings of Effect (No Effect), Palo Alto Transit Center Improvements, 
City of Palo Alto, Santa Clara County 

Outside 



Phase I Archaeological Inventory for the 429 University Avenue Project 

   
 5 September 2014  

NWIC 
Report ID 

Author(s) Year Title 
Proximity to 
Project Area 

S-022157 Archaeological 
Resource 
Management 

1999 Cultural Resource Evaluation of the Property at 955 Alma Street in the 
City of Palo Alto, California (letter report) 

Outside 

S-022183 Archaeological 
Resource 
Management 

1999 Cultural Resource Evaluation of the Property at 200 Hamilton Avenue in 
the City of Palo Alto, California 

Outside 

S-022359 Hannah Ballard 2000 Archaeological Monitoring at 168 University Avenue, Palo Alto, California 
(letter report) 

Outside 

S-022649 Archaeological 
Resource 
Management 

2000 Archaeological Testing Program for the Property at 200 Hamilton Avenue 
in the City of Palo Alto, California 

Outside 

S-022670 John Holson 2000 Point to Point, Stanford Utility Boxes (letter report) Outside 
S-022978 Mike Avina 2000 Final Cultural Resources Inventory Report for Williams Communications, 

Inc. Fiber Optic Cable System Installation Project, San Francisco to 
Santa Clara, San Francisco, San Mateo, and Santa Clara Counties: 
Addendum 1 

Outside 

S-025174 John Holson et al. 2002 Cultural Resources Report for San Bruno to Mountain View lnternodal 
Level 3 Fiber Optics Project in San Mateo and Santa Clara Counties, 
California 

Outside 

S-029573 Jonathan Goodrich 2000 Final Report, Archaeological Survey and Record Search for the Six Fluor 
Global Fiber Optic Segments, Mountain View, Palo Alto, and San Mateo 
County, California. 

Outside 

S-029657 Wendy J. Nelson, et 
al. 

2002 Archaeological Inventory for the Caltrain Electrification Program 
Alternative in San Francisco, San Mateo, and Santa Clara Counties, 
California 

Outside 

S-032169 Leigh A. Martin 2006 Cultural Resource Assessment Report, Palo Alto lntermodal Transit 
Center Project (PAITC), Santa Clara County, California 

Outside 

S-033061 Nancy Sikes et al. 2006 Cultural Resources Final Report of Monitoring and Findings for the 
Qwest Network Construction Project, State of California 

Outside 

S-033475 Jason D. Jones 2006 Verizon Cellular Communications Tower Site--Palo Alto Retail, 219 
University Avenue, Palo Alto, CA 

Outside 

S-033545 National Park 
Service 

1994 Draft Comprehensive Management and Use Plan and Environmental 
Impact Statement, Juan Bautista de Anza National Historic Trail, Arizona 
and California 

Outside 

S-035835 HNTB Corps 2007 Finding of Effect (No Adverse Effect), Proposed Modifications to the Palo 
Alto Southern Pacific Railroad Depot in Palo Alto, California, 
FTA070326A 

Outside 

S-035932 Carolyn Losee 2009 Records Search Results for AT&T Mobility Audit Site CNU0770/13313/1-
A, 488 University Avenue, Palo Alto, Santa Clara County, California 
94301 (letter report) 

Outside 

S-035997 Curt Duke and 
Korene Russell 

2003 Cultural Resource Assessment, Palo Alto Caltrain Transit Center Project, 
Palo Alto, Santa Clara County, California 

Outside 

S-038063 Neal Kaptain 2009 Smart Corridors Geoarchaeological Sensitivity Research (letter report) Outside 
S-039048 Basin Research 

Associates and 
Ward Hill 

2008 Historic Property Survey Report, Finding of Effect, 801-875 Alma Street 
Mixed Use Projects, Palo Alto, Santa Clara County, California 

Outside 
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NWIC 
Report ID 

Author(s) Year Title 
Proximity to 
Project Area 

S-039469 Neal Kaptain 2012 Historical Resources Compliance Report for the San Mateo County 
SMART Corridors Project, Segment Ill, Redwood City, Atherton, Menlo 
Park, East Palo Alto, and Palo Alto, San Mateo County & Santa Clara 
County, California; EA #4A9201 ; EFIS #0400001169, Caltrans District 4; 
SR 82 PM SM 0/4.8, SCL 24.1 /26.4; SR 84 PM 24.6/28. 7; US 101 PM 
0.7/5.5; SR 109PM1 .10/1.87; SR 114 PM 5.0/5.93 

Outside 

S-039643 Jessica Tudor and 
Kathleen A. 
Crawford 

2012 Cultural Resources Records Search and Site Visit Results for T-Mobile 
West, LLC, Candidate SF15104A (Channing House), 850 Webster 
Street, Palo Alto, Santa Clara County, California (letter report) 

Outside 

S-039704 Wayne H. Bonner 
and Kathleen A. 
Crawford 

2012 Direct APE Historic Architectural Assessment for T-Mobile West, LLC 
Candidate SF15104A (Channing House), 850 Webster Street, Palo Alto, 
Santa Clara County, California (letter report) 

Outside 

S-040641 Cher L. Peterson 
and Kathleen A. 
Crawford 

2012 Cultural Resources Records Search and Site Visit Results for T-Mobile 
West, LLC, Candidate SF04340A (BA340 101 Alma Building), 101 Alma 
Street, Palo Alto, Santa Clara County, California (letter report) 

Outside 

S-041536 Michael Corbett and 
Denise Bradley 

2001 Final Survey Report, Palo Alto Historical Survey Update, August 1997- 
August 2000 

Outside 

S-043468 Rand Herbert and 
Christopher 
McMorris 

2006 Finding of No Adverse Effect: San Francisquito Creek Bridge (MP 29.70) 
Knee Braces Modification in the City of Palo Alto, Santa Clara County, 
California 

Outside 

 
Previously Identified Cultural Resources 

NWIC records indicate that no cultural resources have been previously identified within the 
proposed project area. A total of 16 cultural resources have been recorded within 0.5-mile of the 
proposed project area (Table 2). These consist of 15 historic built environment resources (i.e., 
buildings and structures) and one possible prehistoric archaeological site (CA-SCL-598). The 
site was first identified in 1922 and was described as a “mine” of bones encountered 10 feet 
below the surface, including the skeleton of one adult human. However, no associated artifacts or 
additional details about the find were reported, so the age and disposition of the remains are 
entirely unclear. The area has since been fully developed and it is unlikely that any intact cultural 
deposits (if there in fact ever were any) are still intact.  

Table 2 

Previously Recorded Cultural Resources within 0.5-Mile of the Project Area 

 
Primary 
Number 

Trinomial Resource Description 
Recorded 
By/Year 

CRHR Status 
Proximity to Project 

Area 

43-000388 CA-SCL-382H Historic: Hostess House J. Cooper 1979 NRHP Listed 0.4-mile southwest 

43-000389 CA-SCL-383H Historic: John Adams Squire House J. Cooper 1979 Unknown 0.5-mile northeast 

43-000397 CA-SCL-391H Historic: T.B. Downing House J. Cooper 1979 NRHP Listed 0.2-mile southeast 

43-000463 CA-SCL-462H Historic: U.S. Post Office T. McGregor 
1981 

NRHP Listed 200 meters south 

43-000551 CA-SCL-556H Historic: Professorville Historic District T. McGregor 
1980 

NRHP Listed 0.5-mile southeast 
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Primary 
Number 

Trinomial Resource Description 
Recorded 
By/Year 

CRHR Status 
Proximity to Project 

Area 

43-000593 CA-SCL-598 Prehistoric: human remains W. Caldwell 
1949; 
B. Bocek 1986 

Unknown 220 meters southwest 

43-001138 — Historic: Old Delta Tau Delta Fraternity House K. Cameron 
(n.d.) 

Unknown 0.2-mile southwest 

43-001845 — Historic: 219 University Avenue J. Jones 2006 Not evaluated 0.2-mile southwest 

43-002204 — Historic: 801 Alma Street W. Hastie 2001; 
W. Hill 2008 

6Z (not 
eligible) 

0.4-mile south 

43-002205 — Historic: 853 Alma Street W. Hill 2008 6Z (not 
eligible) 

0.5-mile south 

43-002206 — Historic: 875 Alma Street W. Hill 2008 6Z (not 
eligible) 

0.5-mile south 

43-002261 — Historic: Hotel President D. Supernowicz 
2009 

3S (eligible for 
NRHP) 

50 meters east 

43-002808 — Historic: Channing House K. Crawford 
2012 

Not eligible for 
NRHP (not 
evaluated at 
state or local 
level) 

0.3-mile east 

43-002867 — Historic: Southern Pacific Railroad Bridge M. Corbett 2000 2S2 
(determined 
eligible for 
NRHP) 

0.5-mile west 

43-002868 — Historic: University Avenue Underpass M. Corbett 2001 3S (eligible for 
NRHP) 

0.3-mile southwest 

43-002869 — Historic: Palo Alto Southern Pacific Railroad Depot J. McFall and V. 
Warheit 1995 

1D (listed in 
the NRHP) 

0.3-mile southwest 

Previously identified resources located closest to the proposed project area include the Hotel 
President (located 50 meters to the east) which was determined eligible for the NRHP; the U.S. 
Post Office (located 200 meters to the south) which is listed in the NRHP; and the archaeological 
site containing human remains (CA-SCL-598, located 220 meters to the southwest). The records 
search results indicate that there are numerous historic built environment resources surrounding 
the proposed project area, many of which are listed in the NRHP. 

SURVEY METHODS 

Because the proposed project area has been fully developed and contains no exposed sediment, 
an intensive-level archaeological survey would have provided no additional information relating 
to archaeological sensitivity of the proposed project area, and was therefore not conducted. 
Project area photographs and aerial imagery were inspected of the entire project area. These 
further confirmed the fully obscured nature of the ground surface as evidenced by the presence 
of buildings and fully paved areas. No artifacts or archaeological features are present on the 
ground surface within the project area. Further, the past construction of existing buildings and 
parking areas, as well as associated grading activities, have likely severely disturbed/impacted 
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subsurface soils. This degree of disturbance suggests that there is a very low likelihood for 
encountering intact subsurface cultural deposits. 

SUMMARY AND MANAGEMENT CONSIDERATIONS 

Archaeological Sensitivity and Mitigation Measures 

Dudek’s Phase I cultural resources inventory of the project area suggests that there is a very low 
potential for the inadvertent discovery of intact archaeological deposits during ground breaking 
activities related to the proposed project. The Palo Alto Comprehensive Plan map of 
archaeologically sensitive areas (General Plan Figure L-8, Archaeological Resource Areas) 
indicates that the project site falls within an area of "Moderate Sensitivity" based on topographic 
setting, including proximity to major drainages, and potential to encounter undocumented 
subsurface archaeological deposits. The NWIC records suggest that there are no previously 
recorded archaeological resources within the project area. The only archaeological site identified 
within the 0.5-mile radius as a result of the records search is CA-SCL-598. This site was first 
identified in 1922 and was described as a “mine” of bones encountered 10 feet below the surface, 
including the skeleton of one adult human. Because no associated artifacts were reported and no 
additional details about the find were reported, the context of the find is not at all clear. An 
extended history of past disturbance suggests that there is a very low potential for encountering 
intact subsurface cultural deposits. Recommendations relating to the buildings within the project 
area have been provided within a separate study (Appendix D of the Draft MND).  

Based on these findings, potential for the inadvertent discovery of subsurface archaeological or 
historical resources at the project site is very low. No additional archaeological effort is 
recommended at this time.  

In the event that subsurface cultural resources are encountered during ground-disturbing 
activities, work in the immediate vicinity shall be stopped and the City of Palo Alto contacted. A 
qualified archaeologist must be retained, as defined by CEQA and the City of Palo Alto, to 
evaluate the archaeological discovery for its eligibility for Local and State listing. The discovery 
or disturbance of any identified cultural resource shall be reported as appropriate to the City of 
Palo Alto. Identified cultural resources should be recorded on State Department of Parks and 
Recreation (DPR) form 523 (archaeological sites). Mitigation measures prescribed by these 
groups and required by the City shall be undertaken before construction activities are resumed. If 
disturbance of a project area cultural resource cannot be avoided, a mitigation program, 
including measures set forth in the City's Cultural Resources Management Program and in 
compliance with sections 15064.5 and 15126.4 of the CEQA Guidelines, shall be implemented. 
In the event that Native American human remains or related cultural material are encountered, 
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Section 15064.5(e) of CEQA defines the appropriate procedures, to be initiated with the 
requirement that work to be stopped and the County Coroner notified.  

Should you have any questions relating to this report and its findings please contact me.  

Respectfully Submitted, 

 
__________________________ 
Samantha Murray, MA, RPA 
Archaeologist 
DUDEK 

Office: (626) 204-9826 
Email: smurray@dudek.com 
 

cc: Heather Martinelli, Dudek 

  

Attachments: Figure 1. Regional Location Map 

   Figure 2. Project Location Map 

   Confidential Appendix A: NWIC Records Search Information 
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June 18, 2014 - rev.September 22, 2014 

425 UNIVERSITY AVENUE, PALO ALTO 
Historic Architectural Evaluation 

Introduction 
 
The property at 425 University Ave. houses a tall 1-1/2 story commercial building facing 
southeast towards University Ave. (figs.1-2). The structure fills the 25 foot wide and 110 feet 
deep lot. The rear faces and is accessed via a service alley crossing the block between Kipling 
and Waverley streets (fig.3). A set of original drawings for this commercial building are dated 
1937.1 No other original records or documentation for this property have been located. 
 
The purpose of this report is to summarize the history of the subject property and to complete 
an evaluation to determine if the structure thereon has any potential historical or historic 
architectural significance based on pertinent evaluation criteria. 
 
This effort was undertaken in late-May to mid-June 2014, including a site visit, a research visit to 
the Special Collections at the Stanford University Libraries, and another research visit to the 
City of Palo Alto Development Center, all on June 12, 2014. Selected online research was also 
undertaken. This effort is also based, in part, on previous research and documentation by this 
author for the adjoining property at 429-447 University Avenue.2 
 
Architectural Description 
 
A commercial building type, 425 University Ave. is a 1-1/2 story structure with one storefront 
facing the main street (University Ave.). Its storefront today consists of a central, framed, 
clipped-arch door opening with separate, framed clipped-arch window openings at each side. 
The window and door units are metal and glass. The bulk and remainder of the façade is 
orange-red facing brick, including the door and window piers and surrounds, and excepting a 
metal fascia that spans the top of the facade in the form of a flat, contemporary cornice 
(figs.2,4). 
 
No records have been located with which to directly identify the origin of the present façade. It 
appears to be from the 1970s. 
 
In several earlier images (from the Palo Alto Historical Association photographic collection), a 
portion of the building’s front can be seen c1940 (PAHA image #079-043, fig.5). At that time, the 
store was Kenyon’s Beauty Salon and Drugs. Its façade then did not appear as it does now. 
Then, it was a Moderne style façade with prominent Moderne sign lettering (including both a 
monumentally scaled K and an apostrophe) applied to an upper façade that appears to be plain 
white stucco. The façade is framed with narrow column-like elements in a dark color, possibly 
tile, at each side, though ending shy of the top, where the white wall surface spanned the upper 
wall and returned for a short section along each side. A framing band also spanned the mid-
façade and from which a fabric awning projected. One other sign is visible – one projecting from 
the upper east face of wall and for “Kenyon’s Drugs.” Due to deep shadows, nothing below the 
awning is visible in early image.  
 

                                         
1 From the Birge M. Clark Architectural Drawing Collection, Stanford University Libraries. 
2 429-447 University Avenue, Palo Alto, Historic Architectural Evaluation. Preservation Architecture, December 27, 
2012. 
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The c1940 façade was then evidently new, the building having been designed in 1937. That 
original design, by the architects Birge M. Clark & David B. Clark, is documented in a set of 5 
drawing sheets dated June 11, 1937 (revised June 15) and labeled “Store Building for Mrs. 
Mattie McDougall, 427 University Avenue, Palo Alto”.3  Those original plans did not indicate an 
occupant or include signage, and there is no evidence that the Clarks designed the Kenyon’s 
shop front or interior. 
 
The current building generally corresponds to the originally designed structure in its general 
plan and sectional layout, with the mezzanine floor at the upper rear half of the structure and 
with one enclosed parking space at the rear – though there are presently two garage spaces. 
The building was and is concrete construction, its roof low-slope with a number of skylights. 
 
Per original drawings, the front (southeast) façade as designed incorporated glass brick at the 
base, a central door, tile frames up each side, a shallow ornamental fascia/awning band, and a 
stucco upper façade (fig.6). None of those original design elements are present. 
 
The original rear walls (the building is some 25 feet deeper than both its neighbors so has three 
small rear elevations) exposed concrete, 2 stories in height, with punched openings with doors 
below and steel windows above (fig.7). Original concrete and openings at the rear walls are 
intact, though one new opening has been created for a second garage, and all doors and 
windows have been replaced (fig.8). 
 
Property History 
 
Per Sanborn maps, in the early-20th century the subject property was part of a parcel that 
housed a large, two-family residential structure. In the 1924 Sanborn, that structure is identified 
as 425-431 University Avenue. A note card in the files of the Palo Alto Historical Association 
(PAHA) references a residence – the “residence for Mrs. Frances Patterson” – at 431 
University, and records the date of that house to an 1898 permit record. In 1925, a final listing 
for 431 University Avenue identifies the occupants as “Torrence & Robbins” and a “DeTuncy, 
Dr. G.P.” (1925 Palo Alto City Directory).  
 
As noted above, the subject commercial building is dated by an original 1937 set of drawings. It 
occupies approximately one-fifth of the earlier residential lot, leaving a separate property to the 
east (427-449 University) and west (423 University).  
 
City and phone directories were not searched in detail as part of this effort. Based on 
photographic evidence, the original and early occupant was Kenyon’s Beauty Shop & Drugs, 
who were still in this space in the 1950s. Per permit records, later occupants of the store were 
The Morris Plan Co. (1966-c1983), Remedy Temp. (1989-c1994), and Cambridge Sound Works 
(1995-?). The mezzanine office space was separately improved in 1989 and remains in use as 
office space independent of the commercial unit. 
 
Permit records held by the City of Palo Alto extend back no earlier than the 1960s, and most 
records are from the 1980s on.  
 
The earliest alteration record is a 1966 permit application to “Remodel int. as per plan” (no plans 
were located) as a “loan office” for the Morris Plan Co. The architect was San Francisco’s 
Wurster Bernardi & Emmons and the builder the Arthur Bros. No evidence was found of that 
                                         
3 Original plans for this and adjacent buildings used different street numbers. In addition to 425 University, labeled 
427 in original drawings, plans for the west adjoiner (#423) – also the work of architect Birge Clark – was originally 
labeled 423-425, and plans for its west adjoiner was labeled 429-433. 
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design or whether any portion of it exists today. Since the work was identified as interior, it is 
assumed that the current façade does not date to then, nor does it appear to. 
 
The next subsequent permit-related record is a sketch elevation, dated 1/15/75, showing a 
range of signage on windows and doors, the layout which looks like the current one of a simple 
rectangular wall plane with three semi-arched openings, the central one a door, and signage 
above, yet no architectural materials are identified. 
 
A range of other subsequent permit applications are available (on database and microfiche at 
CPA Development Center), including: reroofing in 1981; additional tenant improvements (for 
Morris Plan Co.) in 1982; alteration of the mezzanine to office space (for Charles Holman 
Design) in 1989, which included the additional garage and replacement of rear doors and 
windows; tenant improvements and signage (for Remedy Temp) in 1990; additional tenant 
improvements and signage (for Cambridge Sound Works) in 1994 and 1995; and rooftop AC 
equipment (for Holman) in 1995. No permit was seen for the current tenant. 
 
In summary, the exterior of the building at 425 University Avenue has been extensively altered, 
including the complete loss of the original/early façade and storefront. Consequently, and based 
on empirical evidence, the original 1930s commercial building character is no longer in 
existence.  

Associated Persons 

Per the original drawings, the originator of the subject commercial building was Mrs. Mattie L. 
McDougall (c1885-1969). Based on permit records, her son, Kenneth R. McDougall (1904-
1982), retained ownership of the property until 1981, and one further permit-related record 
identifies a Greg McDougall as owner in 1989. So the McDougall family retained ownership at 
least into the 1990s (no deed searches were undertaken as part of this effort). In permit records 
during the 1990s, a Jan Christiansen of Los Gatos is listed as owner. 

Per census records, in 1940, Mattie and Kenneth McDougall resided at 1290 University Avenue 
in Palo Alto. No specific historical information about the McDougalls has been uncovered. It 
does not appear that the McDougalls are of any local historical interest or importance. 

Other identifiable persons associated with this property include a number of professionals 
engaged on tenant improvements:  
• John Bergeson I.B.D. (Morris Plan Co., 1982) 
• James N. Thorne, A.I.A., Architect (Remedy Temp, 1989) 
• Frank Rupert Bryant, Architect (Cambridge Sound Works, 1994) 
 
No other primary individuals or firms have been identified as having been directly associated 
with the subject property. 

Architects 

The original architects of the building at 425 University Ave. were Birge M. Clark (c1893-1989) 
and David B. Clark (c?-1944) of Palo Alto.  

Birge M. Clark and David B. Clark 

The Clark brothers presided over an influential and highly successful architectural practice in 
Palo Alto. Though brother and architect David shares attribution for many of their early works, 
including the subject commercial building and the many completed projects during the latter half 
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of the 1930s, David passed away in 1944, so it is Birge whose reputation carried the practice 
forward as far as the 1970s and who carries it still.  

In the following, writer Peter Gauvin summarizes the professional life of Birge Clark [from 
www.paloaltoonline.com; dated Wednesday May 25, 1994): 

“Many of Palo Alto's most treasured architectural landmarks were designed by native son Birge 
Clark, a 1910 graduate of Palo Alto High School.  

In a prolific career spanning five decades, the architect designed more than 200 commercial 
and residential buildings in Palo Alto and on the Stanford campus. Clark was an exponent of 
Spanish Colonial Revival design, a distinctive style which he called "Early California."  

The son of Arthur B. Clark, Stanford professor of art and architecture and Mayfield's first mayor, 
Birge Clark assisted his father as "clerk of the works" for the Lou Henry Hoover house at 
Stanford. President Herbert Hoover gave the home to Stanford after his wife's death for use as 
the university president's residence.  

Between 1922 and 1930, Clark was the only architect with an office in Palo Alto. He designed a 
total of 98 Palo Alto residences, including all of the homes on Coleridge Avenue between 
Cowper and Webster streets, and 39 Stanford campus homes. Three homes of which he was 
proudest were the Dunker House at 420 Maple St., the Charles and Kathleen Norris House at 
1247 Cowper St. and the Lucie Stern residence at 1990 Cowper. His close association with the 
charitable Mrs. Stern led him to design several buildings of the Community Center at 1305 
Middlefield Road as well as the Children's Library nearby and the Sea Scout base at the harbor.  

Other well-known buildings by Clark include the former police-fire station at 450 Bryant St., now 
the Palo Alto Senior Center, and the Hamilton Avenue branch of the post office. He and his 
brother David also designed Palo Alto's first junior high school, David Starr Jordan Middle 
School, which opened in 1937.”  

While most of Clark’s work tend towards the traditional and colonial varieties, the work of their 
practice from the late 1930s on focused on the modern. In addition to their Streamlined 
Moderne buildings, many of their largest and most published projects were strikingly modern.   

Other associated architects include Wurster, Bernardi & Emmons, who in 1966 were engaged in 
interior alterations on the subject building.  
 
Wurster Bernardi & Emmons 
 
The following is a biographical summary of the Wurster Bernardi and Emmons partnership.4 
 
William Wilson Wurster, born in California in 1895, earned his degree in architecture from the 
University of California, Berkeley, in 1919. After obtaining his license in 1922, he worked briefly 
in firms in Sacramento and New York, then opened the firm William W. Wurster in 1924. He 
gained national recognition early in his career with an award-winning design for the Gregory 
farmhouse (Scotts Valley, 1927), and became the most well-known modernist architect in the 
Bay Area. 
 
In 1944, Wurster formed a partnership with former employee Theodore Bernardi, and with the 

                                         
4 Inventory of the William W. Wurster/Wurster, Bernardi & Emmons Collection, 1922-1974. Collection number: 1976-
2. Environmental Design Archives, University of California, Berkeley 
@http://www.oac.cdlib.org/findaid/ark:/13030/tf8k40079x/entire_text/ 
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addition of Donn Emmons, also a former employee, in 1945, the firm became Wurster, Bernardi, 
and Emmons (WBE).  
 
Bernardi earned his architecture degree at University of California, Berkeley in 1924, and 
obtained his license in 1933 after completing post-graduate work. He joined Wurster's firm in 
1934, and within a few years became one of two chief draftsmen. He spent two years in 
independent practice before accepting Wurster's offer of partnership. Between 1954 and 1971 
he served as a lecturer in the Department of Architecture at U.C. Berkeley. 
 
Emmons joined Wurster's firm in 1938. Educated at Cornell University and the University of 
Southern California, Emmons spent four years in various architectural firms in Los Angeles 
before moving north to work with Wurster. He spent four years as a draftsman in Wurster's 
office before joining the Naval Reserves during World War II. Upon his release in 1945, he 
joined Wurster and Bernardi as a partner in the firm. 
 
Wurster returned to the Bay Area in 1950 to become Dean of Architecture at the University of 
California, Berkeley, a position he held until his retirement in 1963. In 1959 he brought the 
departments of architecture, landscape architecture, and city and regional planning together to 
become the College of Environmental Design. WBE incorporated in 1963 and continued to 
produce award-winning designs, receiving the American Institute of Architects' Architectural 
Firm Award in 1965. All three partners had been named Fellows of the AIA by this time, and 
Wurster was later honored with the AIA Gold Medal Award for lifetime achievement in 1969. 
After Wurster's death in 1973, the two younger partners continued running the firm until the mid-
1980s. As of 1999, WBE continues to exist without the original partners. 

Historic Context 

The subject property’s historic context is that of the commercial development of the City of Palo 
Alto, and specifically of the City’s downtown, which is centered at University Avenue and Alma 
Street, where it originated in the mid-1890s, coincident to the City’s incorporation in 1894 and 
directly adjacent to the Southern Pacific Railroad’s train stop.  

At that time, based on turn-of-the-20th century Sanborn Maps, it was a very small downtown, 
emanating from the Alma and University Avenue circle to the northeast for just a couple of 
blocks before giving way to residential uses. That linear, eastward pattern of commercial 
development continued throughout the 1900s. By the mid-1920s, University Avenue commercial 
development extended to the corner of Waverley, which defines the western boundary of the 
subject block. In 1927, the directly adjoining structures on the subject block were constructed. 
With the Great Depression, little development likely occurred in the early 1930s. Then, in 1937, 
the subject building at 425 University was built. By 1950, commercial development along 
University Avenue reached as far east as Cowper. In the mid-to-late 20th century, the downtown 
expanded further east to Middlefield Road, some 12 blocks from its origins at the Alma and 
University circle. 

Buildings in the downtown range from the early-20th century to the present, with a concomitant 
range of architectural forms, styles and materials. The downtown is predominately yet not 
strictly low – i.e., single to 1-1/2 stories. The subject building is representative of many 
throughout the downtown that have been altered beyond recognition of their original and early 
designs. Earlier structures on many other University Avenue parcels have been replaced with 
new buildings, which is a pattern that has episodically continued since the mid-1900s. At this 
juncture, surviving older structures are few relative to the overall downtown and are therefore 
scattered throughout the downtown. 

In this downtown commercial setting, there is no identified historical or cultural district, and no 
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apparent collection of resources, thematically or architecturally, that may constitute an 
identifiable, future historic district or area. 
 
Evaluation 
 
The property and structure at 425 University Ave. have not previously been evaluated for 
historic resource eligibility. In order to address the requirements of the California 
Environmental Quality Act (CEQA) specific to historic resources, the current effort has been 
requested and is intended to provide such historic resource evaluation.  
 
California Register of Historical Resources: The following evaluates the subject resource 
using the California Register (CR) criteria, listing each criterion followed by a statement 
based on the details reported herein. 
 
To be eligible for listing on the CR, a resource must be historically significant at the local, 
state, or national level, under one or more of the following four criteria: 

1.  It is associated with events that have made a significant contribution to the broad 
patterns of local or regional history, or the cultural heritage of California or the United 
States; 

There are no identified events of importance to local, regional or state history associated 
with 425 University Avenue. In the early-mid 20th century, this property was part and 
parcel with general commercial development patterns in downtown Palo Alto.  

As 425 University Avenue has no associations to events that have contributed to local, 
regional or state history, the property does not meet CR Criterion 1. 

2.  It is associated with the lives of persons important to local, California, or national history; 

No persons of importance to local, regional, state or national history have been identified as 
having been associated with this commercial property and its building.  

The identified original and longtime owners (McDougall) are not identifiable persons of 
historic importance, and no early or subsequent occupants are of identifiable interest or 
importance. 

Consequently, the property and structure at 425 University Ave. have no potential 
historical significance based on any association to persons of potentially historic 
importance, so the resource does not meet CR criterion 2. 

3.  It embodies the distinctive characteristics of a type, period, region, or method or 
construction, or represents the work of a master, or possesses high artistic values; 

The extant building at 425 University Ave. was constructed c1937. It had a façade and 
storefront in the Moderne architectural style. It was a commercial design generally typical of 
its period, yet the subject building was of a spare and less distinctive design than others on 
this and adjacent downtown blocks, a range of which yet survive, including the adjacent 
structures to the west. 

The original architects of the subject building, Birge M. and David B. Clark, are recognized 
as local masters. In particular, the architect Birge M. Clark was locally important in his time, 
and remains so in our time.  

Another architectural firm – Wurster, Bernardi and Emmons – was engaged in the interior 
design for a new commercial tenant in 1966. While that firm and its individual architects – 
William Wurster in particular – are noteworthy, there is no specific evidence of who was 
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associated with this project, and the project itself is understood to have been a tenant 
improvement. 

While the original building was the work of master architects Birge M. Clark and David B. 
Clark, the character that the original building façade and storefront lent this structure has 
been entirely lost. The current façade cannot be accurately dated but is relatively recent and 
not potentially before c1970. The current façade is a bland and stoic contemporary design 
without stylistic interest or importance. 

Therefore, the commercial structure at 425 University Avenue has no potential historic 
architectural significance. 

Though the structure does not embody distinctive stylistic or architectural characteristics 
or methodologies, or possess artistic value, because its original design was the work of  
master architects, on that singular basis 425 University Avenue meets CR Criterion 3.  
However, it is not eligible for inclusion on the CR because its integrity has been 
compromised as described under Summary below. 

4.  It has yielded, or has the potential to yield, information important to the prehistory or 
history of the local area, California, or the nation. 

425 University Avenue has not yielded and does not appear to have the potential to yield 
any important historic information. Therefore, the property does not meet CR Criterion 4. 

CR Evaluation Summary 

Per the above evaluation record, 425 University Avenue meets CR criterion 3, in part, as its 
original design was the work of master architects Birge M. Clark and David B. Clark. 
Consequently, since the resource meets at least one criterion, then it may be eligible for 
inclusion on the CR. 

However, to be eligible for the CR, a resource must meet at least one eligibility criterion and its 
integrity must be intact and directly relative to its identified basis of significance. In this case, 
integrity must be demonstrable relative to the property’s original architectural design, as that 
design would represent the original architects in the present.  

Per CR evaluation criteria, the following addresses each of seven aspects of integrity (from NR 
Bulletin 15: How to Apply the National Register Criteria for Evaluation; Section VIII, How to 
Evaluate the Integrity of a Property). 

Location: The subject structure remains in its original and early location, so its integrity of 
location is intact. 

Setting: The commercial setting of the subject structure from the period of the development of 
the subject resource is largely intact. Thus, the structure’s integrity of setting is largely intact. 

Association: There are no specific associations of importance relative to the subject property. 
However, it has and retains general associations to patterns of commercial development in 
downtown Palo Alto. Therefore, its general integrity of association is intact. 

Feeling: The feeling of this property has changed from what it would have felt like at the time of 
its potential significance. To the extent that, even knowing its original Moderne design character, 
it is not possible to recognize or conjure that original and early character. Consequently, the 
integrity of feeling has been lost. 

Design: The original and early architectural design character is no longer present in the extant 
structure, as its principal architectural design has been entirely removed. Therefore, the integrity 
of design is lost. 
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Materials: As with the design, while its basic structural materials remain, the architectural 
features and materials of the original building have been lost. Consequently, the structure’s 
material integrity has been substantially lost.  

Workmanship: As is the case with its design and materials, examples of original and early 
workmanship are no longer in evidence. Thus, the integrity of workmanship has also been lost. 

Conclusion: This analysis of integrity illustrates that the extant structure and property have lost 
four of the seven aspects of integrity – those of feeling, design, materials and workmanship – 
the latter of which are the three most important given that the basis of significance is about the 
original architects and their architectural design.  

As also documented above, while three aspects of integrity are intact, that of location, setting 
and association, these are the least important relative to the building’s original architects and 
their design.  

The fact is that the most salient aspects of integrity relative to the resource’s potential basis for 
significance have been lost, and the three least important aspects of integrity are an inadequate 
basis for a finding of integrity relative to its potential significance as a representation of the work 
of masterful architects. Therefore, the structure at 425 University Avenue has conclusively lost 
its integrity and, with it, the ability of the structure to convey its potential significance in the 
present and its potential for inclusion on the CR.  
 
City of Palo Alto (CPA): The following  additionally evaluates the subject structure based on the 
City of Palo Alto’s criteria for designation of historic structures/sites or districts to the City of Palo 
Alto’s historic inventory (from PAMC Section 16.49.040[b]), again citing each criterion with a 
statement based on the details reported herein and followed by an evaluation summary. 
 
(1) The structure or site is identified with the lives of historic people or with important events in 

the city, state or nation; 

No persons of importance to local, regional, state or national history have been identified as 
having been associated with this commercial property and its building.  

The identified original and longtime owners (McDougall) are not identifiable persons of 
historic importance, and no early or subsequent occupants are of identifiable interest or 
importance. 

Consequently, the property and structure at 425 University Ave. have no potential 
historical significance based on any association to persons of potentially historic 
importance, so the resource does not meet CPA criterion 1. 
 

(2) The structure or site is particularly representative of an architectural style or way of life 
important to the city, state or nation; 

As summarized above (under CR criterion 3), the character that the original building façade 
and storefront lent this structure have been entirely lost. The current façade cannot be 
accurately dated but is relatively recent and not potentially before c1970. The current façade 
is a bland and stoic contemporary design without stylistic interest or importance. 

Additionally, the commercial use and character of the property and its structure are not 
representative of any important way of life. 

Therefore, the property and building at 425 University Ave. do not meet CPA criterion 2. 
 

(3) The structure or site is an example of a type of building which was once common, but is now 
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rare; 

The commercial site and its structure are common, so the property and building at 425 
University Ave. do not meet CPA criterion 3. 
 

(4) The structure or site is connected with a business or use which was once common, but is 
now rare; 

Again, the commercial uses of the subject site and its structure are common, so the property 
and building at 425 University Ave. do not meet CPA criterion 4. 
 

(5) The architect or builder was important; 

The original architects of the subject building, Birge M. and David B. Clark, are recognized 
as local masters. In particular, the architect Birge M. Clark was locally important in his time, 
and remains so in our time.  

Thus, its original design was the work of  master architects, so on that basis 425 
University Avenue meets CPA Criterion 5.   
 

(6) The structure or site contains elements demonstrating outstanding attention to architectural 
design, detail, materials or craftsmanship. 
 
As summarized, the current building exterior is a bland and unadorned contemporary design 
without stylistic interest or importance. As the structure does not embody distinctive stylistic 
or architectural characteristics or methodologies, 425 University does not meet CPA criterion 
6. 

 
Summary of Findings 
As detailed above, with respect to the structure located at 425 University Avenue in Palo Alto, 
while there is a potential and partial basis for a finding of significance under the CR, its 
unequivocal loss of integrity relative to its area of potential significance renders the existing 
structure ineligible for listing on the CR. Additionally, the property and structure are not located 
in or near an identified historic district, and the making of any such district does not appear to 
have any even distant potential. 
 
Moreover, while the subject structure meets a single CPA criterion, as summarized, its original 
architectural design has been entirely lost, and its present character is without stylistic interest 
or importance. Consequently, 425 University Avenue is neither meritorious of the work of the 
architects Birge M. and David B. Clark, nor is it a good example of any architectural style and 
therefore it is unworthy of designation as a historic structure under the City of Palo Alto’s historic 
inventory (from PAMC Section 16.49.040[b]). 
 
Signed: 

 
Mark Hulbert 
Preservation Architect 
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Fig.1 – 425 University Avenue – Aerial View showing location (north at upper right corner) 

 

 
Fig.2 – 425 University Avenue – Front View Detail of front façade 
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Fig.3 – 425 University Avenue – Detail of storefront 

 

  

Fig.4 – 425 University Avenue – Rear View (from east) Fig.5 – 425 University Avenue – Rear View (from west) 
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Fig.6 – 425 University Avenue – c1940 – at left (courtesy Palo Alto Historical Association) 
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Fig.7 – 425 University Avenue – Original front elevation drawing 

 

 
Fig.8 – 425 University Avenue – Original rear elevation drawing 



 

446 17th Street #302 Oakland CA 94612 
510.418.0285 mhulbert@earthlink.net 

December 27, 2012 – rev.September 22, 2014 

429-447 UNIVERSITY AVENUE, PALO ALTO 
Historic Architectural Evaluation 

Introduction 
 
The property at 429-447 University Ave. houses a corner building of four (nos. 429, 435, 441, 
447) contiguous, 1-1/2 story commercial shops, each facing southeast towards University Ave., 
including the corner shop, no. 447, the side wall of which faces northeast towards Kipling Street 
(fig.1). The structure fills the 75 foot wide lot and extends 87.5 feet into its 110 foot depth. The 
remaining depth is a perpendicular parking strip that spans the rear of the lot, and which is 
accessed via a service alley crossing the block between Kipling and Waverley streets. A small, 
attached structure stands above the parking area behind the shop at no. 435 (fig.3). 
 
No original records have been located for this commercial building. The City of Palo Alto’s 
property database lists the year built as 1927. 
 
The property has not been identified as a potential historic resource by the City or by the State 
(no listing on State Historic Resources Inventory). It is not included in an historic district. 
 
The purpose of this report is to summarize the history of the subject property and to complete 
an evaluation to determine if the structure thereon has any potential historical or historic 
architectural significance based on pertinent evaluation criteria. 
 
This effort was undertaken in late-2012, including a site visit, a research visit to the Palo Alto 
Historical Association (for historical photos and documentation) and the Palo Alto Main Library 
(for city directories), and a permit research visit to the City of Palo Alto Development Center, all 
on Dec. 20, 2012. Selected online research was also undertaken at that time. Subsequently, in 
the process of researching and documenting the adjacent commercial building at 425 University 
Ave., additional information about directly adjoining buildings was collected.1 
 
Architectural Description 
 
As a commercial building type, this is a low structure in one part with four enframed storefronts 
facing the main street (University Ave.). Its storefronts extend high up the otherwise relatively 
low front wall. Thus, the wall area is minimal, with a narrow, solid band, perhaps five feet tall, 
spanning the structure, and with narrow piers at each corner as well as separating the 
storefronts. A storefront window returns along the front-fifth of the corner-side wall, which is 
otherwise essentially solid, though there are a trio of small windows spaced along that wall. 
 
Most wall surfaces, flat and moulded areas alike, are uniformly finished in what appears to be 
an evenly stippled stucco (cement plaster, or similar). The lintel – the planar, vertical wall 
segment spanning directly above the storefront openings – is flat, as are the narrow piers. The 
base of each pier is clad to about a thirty-inch height with stone tiles. Atop each pier is a 
moulded plaster capital in the form of a simplified and large flora. Each of the storefronts, the 
                                         
1  Original architectural documents for three of the adjoining buildings on the subject block were located in the Birge 
M. Clark Architectural Drawings Collection of the Stanford University Libraries. Therein are a set of 1926 plans for a 
building identified as 429-433 University Ave., and another set of 1937 plans for a building identified as 427 University 
Ave. Neither set of plans were for the subject building – the latter set is of the extant building at 425 University, the 
former set is of the extant building at 415-419 University Ave., and a third set is of the extant building at 423 
University Ave. 
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tops of which align, is terminated with a row of widely-spaced dentils. In the lintel above no. 447, 
a pair of cast medallions is recessed into the face of wall on each side of a contemporary sign.  
 
Spanning the lintel is a continuous, concatenated frieze consisting of roughly-square recessed 
panels separated by miniature pilasters, and with a moulded round plaque set in each panel. 
Altogether, there are some forty-eight panels and plaques across the front. Above the frieze, the 
wall is capped by a moulded projecting cornice. These top-of-wall features also extend the 
length of the side-street wall, though with a simple frieze band along the side. One further 
feature at the front is that the wall segment corresponding to the corner store (no.447) stands 
slightly proud, with a shallowly returning west edge. This same shallow projection occurs at the 
corner-side wall, where the store window bay is slightly proud with a return. 
 
The existing storefront windows and doors vary in their wall, window and door patterns and 
materials, as well as signage. No storefronts appear to have any original elements. No original 
or early mezzanine level windows are present. The oldest storefront looks to be no. 441, which 
may date to the 1960s. 
 
Several early images (from the Palo Alto Historical Association photographic collection) show a 
portion of the building’s front, essentially in the background, as the images are of parading Palo 
Altans c1940 (PAHA image #079-043, fig.5). Nonetheless, the architectural characteristics of 
the street wall and storefronts are discernible. 
 
Variations between the existing building and early building fronts are clearly apparent. In the 
early building front, several rows of what appear to be red clay, mission-type roof tiles overhang 
the cornice, giving the top of wall a serrated edge. The vertical piers aren’t flush to the upper 
wall, but are inset, and with a cap moulding that appears partially dentiled with hanging tassels 
or glyphs. These caps are integrated into the rows of dentils that span across the storefront 
openings. Directly above each storefront, the wall – the lintel – is kerfed along the bottom edge. 
A floral ornament sits above each capital, yet is clearly a part of the upper wall and separate 
from the top of pier. Storefronts aren’t visible, as they are hidden by canvas awnings individual 
to each shop, and the corner shop is not visible. Above, the mezzanine windows match and are 
of a form of decorative leaded glass or grillwork.   
 
By comparison, and based on direct observation, in the current building: 
• The storefronts are all changed in their entirety, including the corner and separating piers 

and their edge ornamentation 
• The wall is flat and the piers are flush, with contemporary stone tile bases 
• The original floral emblems that comprise capitals are not original.  
• The decorative tile roof edge is absent.  
 
In this ensemble of elements, the only features of the existing façade that may possibly 
correspond to the early façade are pieces of the ornamental frieze, the two wall medallions at 
no. 447 and, perhaps, some dentils.  
 
Prior to initiating research about this property, this writer made a visit to the site and its 
structure. Immediate observations were that there are no old materials on this façade. The 
surfaces are too smooth and uniform, unmarred, uncracked and undented to be aged material. 
Exterior cornices and ornamentation that are greater than fifty years of age (these would be 
eighty-five years of age if original) show evidence of age. The exterior surfaces and 
ornamentation on this façade show little evidence of age. They are smooth, uniform and 
seemingly synthetic. 
 
Permit records held by the City of Palo Alto extend back no earlier than the 1960s, and most 
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records are from the 1980s on.  
 
Evidence for several earlier alterations are included in an assessment record covering the 
1950s to the early 1960s (attached, from the CPA permit records database). Therein, the rear 
structure above parking at shop no. 435 is identified as a 1952 alteration. And two interior 
alterations, dated to 1951 and 1963, are also noted. During that time, the owner was first listed 
as Josiah H. Kirk, then as Angeline B. Kirk. A plan diagram shows the rear structure and that 
the building housed three shops, Cafeteria, Timm’s Radio, and Firestone, with the latter tenant 
occupying shop nos. 441 and 447. 
 
The earliest permit record, from 1963, included schematic elevations of the front façade 
generally showing new brick piers and infill (possibly the same brickwork that selectively 
remains at nos. 441 and 447), horizontal blade-like canopies, a boxed cornice, and a façade 
that is without ornamental features, along with a note to “furr and stucco” the upper wall. Various 
permit applications and drawings (though limited in number as well as in content) from then 
through 1991 continue to depict a building without the stylistic character of the original.  
 
In the fall of 1995, a permit application identifying the subject structure as The Craig Building 
(Leonard Craig, owner) proposed “uncovering the building front” and “cosmetic face lift.” A letter 
with this application called to “restore the building front from above the canopy to the top of the 
parapet wall…,” as well as to “build back and improve the columns and capitals…”. A 
subsequent staff report under this application to the City’s Architectural Review Board (Nov. 2, 
1995, 95-ARB-190) stated that “the existing flat upper building wall will be articulated through 
the use of a new crown [cornice], decorative band [frieze], exposed lintel, and details. Many of 
these elements are repeated from those currently found on the façade of the Reprint Mint space 
(447)… The existing brick-faced columns [piers] will be resurfaced in stucco and decorated with 
capitals and a sandstone base. Also, new pilasters are to be added to the Kipling Street 
elevation.”  
 
This 1996 record confirms that the original building had in fact been previously altered to the 
extent that very little original material remained. 
 
Under this same application, a letter from the architect (Binkley Design Group to CPA, Dec. 6, 
1995) stated that further exploration had confirmed that the medallions showing above the 
Reprint Mint store… do not appear to repeat along the balance of the upper wall.” This letter 
also confirms the study and modification of the design for the new pilaster [pier] capitals. 
 
While the term “restoration” is repeated in these documents, there is minimal evidence of bona-
fide restoration of this façade. Based on these records and personal observations, there is the 
possibility that one element may remain from the early or original façade – a pair of medallions 
in the face of lintel above shop no. 447. There is also the possibility that the portion of the frieze 
above that shop may be also early or original. However, it is not possible to tell if either element 
is original based on personal observation and documentation, and physical conditions suggest 
that these may not be older elements (or that they have been overcoated). 
 
In any event, even if some of the original frieze remains, the facts are that all that possibly 
remains of an original or early façade are minor decorative elements. Moreover, many elements 
that were replaced are new features that do not match the original. 
 
In summary, the exterior of the building at 429-447 University Avenue has been extensively 
altered, first sometime in the mid-20th century and again in the mid-1990s. The original 
storefronts that constitute the bulk of this building exterior are entirely lost. Its decorative roof 
edge has been lost, its cornice apparently replaced, the frieze reconstructed, and the other 
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ornamental features replaced with conjectural elements, all excepting an indeterminate number 
of pieces of the frieze and the medallions at no. 447. Consequently, the original building façade 
is no longer in existence, and the architectural building form has lost its characteristic design 
and material integrity. 
 
Property History 
 
Evidence for the history of this commercial property is limited. No original or early permit or 
drawing documentation has been found. 
 
Per Sanborn maps, in the early-20th century the existing property was part of a parcel that 
housed a large, two-family residential structure. In the 1924 Sanborn, that structure is identified 
as 425-431 University Avenue. A note card in the files of the Palo Alto Historical Association 
(PAHA) references a residence – the “residence for Mrs. Frances Patterson” – at 431 
University, and records the date of that house to an 1898 permit record. In 1925, a final listing 
for 431 University Avenue identifies the occupants as “Torrence & Robbins” and a “DeTuncy, 
Dr. G.P.” (1925 Palo Alto City Directory).  
 
As noted above, the subject commercial building is dated by an assessor’s record to 1927. It 
occupies about two-thirds of the earlier residential lot, leaving a separate swath of property to 
the west and north. (The former was thereafter developed into the current store building at 425 
University, and the latter was then developed into the rear service alley.) This commercial 
building and its recently urbanized setting were first depicted in the 1949 Sanborn Map (fig.4). 
 
Though 1927 is given as the date built, the city directory does not include any listing for the 
span of addresses 427-449 until 1930. That first listings are for the California State Automobile 
Association at no. 429, and Piggly Wiggly gro[cery] at no. 447.  
 
Early information about the conversion of the property from residential to commercial is limited 
to several news clippings (PAHA, file folder for Piggly Wiggly/Safeway). The earliest though 
unfortunately undated article states that “Piggly Wiggly will operate two stores in Palo Alto as 
soon as the new building at Kipling street and University avenue is completed, which will be 
early in June.” (“Piggly Wiggly Will Operate 2 Store Here,” PA Times, no date – see fig.6)  
 
A second clipping from 1934 reports the sale “of the relatively new, reinforced concrete 
business block at the southwest corner of University avenue and Kipling street to an Oakland 
investor…” (“Avenue Site Here Bought for $65,000,” Palo Alto Times, Jul. 25, 1934, fig.6). This 
report identifies the new owners as Mr. and Mrs. M.B. Skaggs of Oakland, and the former 
owners as Mr. and Mrs. A. Williams of Palo Alto. This article also mentions that Piggly Wiggly 
has secured a five-year lease on the vacant store adjacent (no. 441). 
 
With respect to original and early ownership, these are the extent of records and information 
located to date. (No search of deeds has been undertaken as part of this work.)  
 
In conclusion, the original owners and developers may have been Mr. and Mrs. A. Williams. The 
original and primary tenant was the grocery merchants Piggly Wiggly, whose name remained 
until 1934-1935 when they became Safeway Stores. Safeway remained at this location into the 
1940s. The other shops have been occupied by a wide variety of commercial offices and stores. 

Historic Context 

The subject property’s historic context is that of the commercial development of the City of Palo 
Alto, and specifically of the City’s downtown, which is centered at University Avenue and Alma 
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Street, where it originated in the mid-1890s, coincident to the City’s incorporation in 1894 and 
directly adjacent to the Southern Pacific Railroad’s train stop.  

At that time, based on turn-of-the-20th century Sanborn Maps, it was a very small downtown, 
emanating from the Alma and University Avenue circle to the northeast for just a couple of 
blocks before giving way to residential uses. That linear, eastward pattern of commercial 
development continued throughout the 1900s. By the mid-1920s, University Avenue commercial 
development extended to the corner of Waverley, which defines the western boundary of the 
subject block. In 1927, along with several other structures on its block, the subject building at 
429-447 University was built. By 1950, commercial development along University Avenue 
reached as far east as Cowper. In the mid-to-late 20th century, the downtown expanded further 
east to Middlefield Road, some 12 blocks from its origins at the Alma and University circle. 

Buildings in the downtown range from the early-20th century to the present, with a concomitant 
range of architectural forms, styles and materials. The downtown is predominately yet not 
strictly low – i.e., single to 1-1/2 stories. The subject building is representative of many 
throughout the downtown that have been altered beyond recognition of their original and early 
designs. Earlier structures on many other University Avenue parcels have been replaced with 
new buildings, which is a pattern that has episodically continued since the mid-1900s. At this 
juncture, surviving older structures are few relative to the overall downtown and are therefore 
scattered throughout the downtown. 

In this downtown commercial setting, there is no identified historical or cultural district, and no 
apparent collection of resources, thematically or architecturally, that may constitute an 
identifiable, future historic district or area. 
 
Evaluation 
 
The property and structure at 429-447 University Ave. have not previously been evaluated 
for historic resource eligibility. In order to address the requirements of the California 
Environmental Quality Act (CEQA) specific to historic resources, the current effort has been 
requested and is intended to provide such historic resource evaluation.  
 
California Register of Historical Resources: The following evaluates the subject resource 
using the California Register (CR) criteria, listing each criterion followed by a statement 
based on the details reported herein. 
 
To be eligible for listing on the CR, a resource must be historically significant at the local, 
state, or national level, under one or more of the following four criteria: 

1.  It is associated with events that have made a significant contribution to the broad 
patterns of local or regional history, or the cultural heritage of California or the United 
States; 

There are no identified events of importance to local, regional or state history associated 
with 429-447 University Avenue. In the early 20th century, this property was part and 
parcel with general commercial development patterns in downtown Palo Alto, and 
specifically with the expansion of the downtown southeastward.  

Thus, 429-447 University Avenue has no associations to events that have contributed to 
local, regional or state history, so the property does not meet CR Criterion 1. 

2.  It is associated with the lives of persons important to local, California, or national history; 

No persons of importance to local, regional, state or national history have been identified to 
have been associated with this commercial property and its building. The identified original 
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and early owners (Williams, Skaggs, Kirk) are not identifiable persons of historic importance. 

Consequently, the property and structure at 429-447 University Ave. have no potential 
historical significance based on any association to persons of potentially historic 
importance. 

3.  It embodies the distinctive characteristics of a type, period, region, or method or 
construction, or represents the work of a master, or possesses high artistic values; 

The extant building at 429-447 University Ave. was constructed c1927. Based on early 
images, it had a façade with composite ornamentation – including Mediterranean/Colonial 
style features (cast ornamentation and roof edge) plus some apparently Art Moderne 
elements (upper storefront windows). It was a commercial design generally typical of its 
period, as can be evidenced by neighboring structures seen in early photos, whereby each 
of their façade designs were somewhat unique in order to attract individual attention, yet 
where the block front had a measure of unity. The subject building was less distinctive than 
others on this and adjacent downtown blocks, a range of which yet survive. 

Moreover, the original building façade has been substantially lost. The current façade can 
be dated to 1996. While the existing upper façade is generally representative of the original 
design, the original was largely removed and altered in the mid-20th century. Important 
features of the original/early design are no longer extant, in particular the shop fronts, which 
make up a large portion of the façade yet have been entirely removed, along with the 
original capitals/piers as well as the decorative tile roof edge. And other decorative elements 
have been conjecturally added. While there may be several original ornamental elements at 
the existing façade, the extent is difficult to ascertain. Such extent of retention does not 
constitute an original or historic façade. Without its original façade, the remaining building 
structure/shell does not constitute a work of distinctive architecture. Even were the entire 
upper wall intact, it would be inappropriate to conclude such as a meaningfully sufficient 
extent of retention of distinctive characteristics. Plus, there is no detailed evidence of what 
did exist originally. 

Therefore, the commercial structure at 429-447 University Avenue has no potential historic 
architectural significance. 

Moreover, no architect, engineer, designer or builder of the original building has been 
identified. 

As the structure does not embody distinctive stylistic or architectural characteristics or 
methodologies, or represent the work of a master, or possess artistic value; then 429-
447 University Avenue does not meet CR Criterion 3. 

4.  It has yielded, or has the potential to yield, information important to the prehistory or 
history of the local area, California, or the nation. 

429-447 University Avenue has not yielded and does not appear to have the potential to 
yield any important historic information. Therefore, the property does not meet CR 
Criterion 4. 

CR Evaluation Summary: Per the above evaluation record and findings, the commercial 
property and building at 429-447 University Avenue does not meet any CR criterion and, 
therefore, is not eligible for inclusion on the CR.  

Further, inclusion on the CR requires that a given property must meet at least one CR criterion 
and retain its historical integrity. However, as 429-447 University Ave. does not meet any CR 
criterion and is therefore not CR eligible, an analysis of the building’s integrity is not required. 
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City of Palo Alto (CPA): The following  additionally evaluates the subject structure based on the 
City of Palo Alto’s criteria for designation of historic structures/sites or districts to the City of Palo 
Alto’s historic inventory (from PAMC Section 16.49.040[b]), again citing each criterion with a 
statement based on the details reported herein and followed by an evaluation summary. 
 
(1) The structure or site is identified with the lives of historic people or with important events in 

the city, state or nation; 

No persons of importance to local, regional, state or national history have been identified as 
having been associated with this commercial property and its building.  

Consequently, the property and structure at 429-447 University Ave. has no potential 
historical significance based on any association to persons of potentially historic 
importance, so the resource does not meet CPA criterion 1. 
 

(2) The structure or site is particularly representative of an architectural style or way of life 
important to the city, state or nation; 

As summarized above (under CR criterion 3), the character that the original building façade 
and storefront lent this structure has been substantially altered and lost. The current façade 
can be dated to 1996. While the existing upper façade is generally representative of the 
original design, the original was largely removed and altered in the mid-20th century. 
Important features of the original/early design are no longer extant. 

Additionally, the commercial use and character of the property and its structure are not 
representative of any important way of life. 

Therefore, the property and building at 429-447 University Ave. does not meet CPA criterion 
2. 
 

(3) The structure or site is an example of a type of building which was once common, but is now 
rare; 

The commercial site and its structure are common, so the property and building at 429-447 
University Ave. does not meet CPA criterion 3. 
 

(4) The structure or site is connected with a business or use which was once common, but is 
now rare; 

Again, the commercial uses of the subject site and its structure are common, so the property 
and building at 429-447 University Ave. does not meet CPA criterion 4. 
 

(5) The architect or builder was important; 

No original architect, engineer, designer or builder of the original building has been 
identified. Thus, the property has no identifiable association to an important architect or 
builder.   
 

(6) The structure or site contains elements demonstrating outstanding attention to architectural 
design, detail, materials or craftsmanship. 
 
As summarized, the current facades date to 1996, and are a contemporary design with 
minor stylistic interest. As the structure does not embody distinctive stylistic or architectural 
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characteristics or methodologies, 429-447 University does not meet CPA criterion 6. 
 
Summary of Findings 
As detailed above, the structure located at 429-447 University Avenue in Palo Alto is ineligible 
for listing on the CR. Additionally, the property and structure are not located in or near an 
identified historic district, and the making of any such district does not appear to have any even 
distant potential. 
 
Moreover, as summarized, its original architectural design has been lost, and its present 
character is without historic architectural interest or importance. Consequently, 429-447 
University Ave. is unworthy of designation as a historic structure under the City of Palo Alto’s 
historic inventory (from PAMC Section 16.49.040[b]).  
 
Signed: 

 
Mark Hulbert 
Preservation Architect 

 
 

 
Fig.1 – 429-447 University Avenue – View of front and side 
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Fig.2 – 429-447 University Avenue – Detail of front façade 

 

 
Fig.3 – 429-447 University Avenue - Rear 
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Fig.4 – 429-447 University Avenue, 1945 Sanborn Map 
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Fig.5 – 429-447 University Avenue – c1940 (Palo Alto Historical Association) 
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Fig.6 – 429-447 University Avenue – Newspaper clippings (Palo Alto Historical Association) 
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 September 26, 2013 
 Project No. 1755-1R1 
 
 

Kipling Post LP/ 
Wharton Properties, LLC 
P.O. Box 204 
Palo Alto, CA 94302 

RE: GEOTECHNICAL INVESTIGATION, 
NEW MIXED-USE BUILDING, 
429-447 UNIVERSITY AVENUE, 
PALO ALTO, CALIFORNIA 

 
 
Ladies and Gentlemen: 
 

We are pleased to present the results of our geotechnical investigation relating to design and 
construction of a new building on the property at 429-447 University Avenue in Palo Alto, 
California.  This report summarizes the results of our field, laboratory, and engineering 
work, and presents geotechnical recommendations and design criteria for the project. 
 
The conclusions and recommendations presented in this report are contingent upon our 
review of the project plans and our observation and testing of the geotechnical aspects of 
the construction. 
 
If you have any questions concerning our investigation, please call. 
 
Very truly yours, 
 

MURRAY ENGINEERS, INC. 
 
 
 
 
 
William P. Carter, P.E. 
Senior Engineer 
 
 
 
 
 
John A. Stillman, G.E., C.E.G. 1868 
Principal Geotechnical Engineer 
 
JK:WPC:JAS 
 
Copies: Addressee (6) 
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GEOTECHNICAL INVESTIGATION 
NEW MIXED-USE BUILDING 
429-447 UNIVERSITY AVENUE 

PALO ALTO, CALIFORNIA 
 
 

INTRODUCTION 
 

This report presents the results of our geotechnical investigation relating to design and 
construction of a new mixed-use building on the property at 429-447 University Avenue in 
Palo Alto.  The project location is indicated on Figure A-1, Vicinity Map.  The purpose of 
our investigation was to explore the subsurface soil and geologic conditions on the site in the 
area of the proposed improvements and to provide geotechnical conclusions and 
recommendations relating to the foundation and earthwork components of the project. 
 

Project Description 
 

Although plans are tentative, the project will include construction of a new 3.5-story mixed-
use building with two levels of subterranean parking.  The lower level parking will extend 
roughly 27 feet deep below existing grade.  The project may include a ramp to access the 
subterranean parking or a car lift system.  We anticipate that structural loads will be typical of 
construction of this magnitude.  The layout of the existing improvements is shown on the 
Site Plan, Figure A-2. 
 

Scope of Services 
 

We performed the following services in accordance with our agreement with you dated  
July 22, 2013 (executed August 9, 2013): 
 

 Reviewed geologic and seismic conditions in the area and evaluated geologic hazards 
that could potentially impact the site and the proposed improvements 

 Performed a reconnaissance of the site in the area of the proposed improvements 

 Explored the site subsurface conditions by advancing, sampling, and logging two 
exploratory borings in the area of the proposed building improvements 

 Performed laboratory testing on selected soil samples for soil classification and to 
evaluate engineering properties of the subsurface materials 

 Performed geotechnical engineering analyses to evaluate the seismic-induced 
liquefaction settlement potential at the site and to develop geotechnical engineering 
design criteria for the proposed improvements 

 Prepared this report presenting a summary of our investigation and our geotechnical 
conclusions, recommendations, and design criteria 
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GEOLOGIC & SEISMIC CONDITIONS 
 

Geologic Overview 
 

The subject property is located in the Santa Clara Valley, a broad, sediment-filled basin 
bounded on the southwest by the Santa Cruz Mountains and on the northeast by the Diablo 
Mountain range.  According to the USGS topographic map of the Palo Alto Quadrangle (see 
Figure A-1), the site is situated at an approximate elevation of 50 feet above mean sea level.  
According to the Geologic Map of the Palo Alto and Part of the Redwood Point 7-1/2’ 
Quadrangles (Pampeyan, 1993), the site is located in an area underlain by Pleistocene age 
(approximately 10,000 to 2 million years old) older alluvium (Qoa).  These materials are 
generally described as weathered, unconsolidated to moderately consolidated gravel, sand, 
and silt grading coarser headward and interfingers with stream terrace deposits in narrow 
drainage channels. 
 
According to the State of California Official Seismic Hazard Zones Map for the Palo Alto 
Quadrangle (California Geological Survey, 2006), the site is located in an area where 
historical occurrences of earthquake-induced liquefaction, or local geological, geotechnical 
and groundwater conditions indicate a potential for permanent earthquake-induced ground 
displacements.  A copy of the relevant portion of this map is presented on the State Seismic 
Hazard Zones Map, Figure A-4.  Additionally, the Association of Bay Area Governments 
liquefaction potential mapping of the area (ABAG, 2006) indicates that the site is located in 
an area considered to have moderate liquefaction susceptibility.  We note that the Historical 
Ground Failures map included as Plate 1.2 in the State Seismic Hazard report does not 
include any recorded historical ground failures (including ground cracks and lateral 
spreading) on or in the immediate vicinity of the site. 
 

Seismicity 
 

The San Francisco Bay Area, which is affected by the San Andreas Fault system, is 
recognized by geologists and seismologists as one of the most active seismic regions in the 
United States.  In the Bay Area there are three major faults trending in a northwest direction 
within the San Andreas Fault system, which have generated about 12 earthquakes per 
century large enough to cause significant structural damage.  These faults include the San 
Andreas, Hayward, and Calaveras faults.  The San Andreas Fault is located approximately 5.7 
miles southwest of the site.  The Hayward and Calaveras faults are located approximately 13 
and 18 miles northeast of the site, respectively.  Additionally, the potentially active Monte 
Vista-Shannon Fault is located approximately 3.9 miles southwest of the site. 
 
Seismologic and geologic experts convened by the United States Geological Survey, 
California Geological Survey, and the Southern California Earthquake Center conclude that 
there is a 63 percent probability for at least one "large" earthquake of magnitude 6.7 or larger 
in the Bay Area before the year 2038.  The northern portion of the San Andreas fault is 



New Building – 429-447 University Avenue, Palo Alto Geotechnical Investigation 

   Page 3

estimated to have a 21 percent probability of producing a magnitude 6.7 or larger earthquake 
by the year 2038 (2007 Working Group on California Earthquake Probabilities, 2008). 
 

SITE EXPLORATION & RECONNAISSANCE 
 

Exploration Program 
 

Our field investigation was performed on September 3, 2013; and included a site 
reconnaissance and the excavation and logging of two exploratory borings to depths of 
approximately 45 feet at the locations shown on Figure A-2.  The boring locations were 
approximately determined by measuring distance from building corners and should be 
considered accurate only to the degree implied by the mapping technique used. 
 
Our exploratory borings were advanced using a truck-mounted drill rig equipped with 
hollow-stem augers.  Soil samples were collected with split-spoon samplers driven with a 
140-pound hammer repeatedly dropped from a height of 30 inches with a wire line sampling 
system.  The samplers included the 2-inch outside diameter (OD) Standard Penetration Test 
sampler, as well as 2.5- and 3-inch OD split-spoon samplers.  The sampler types used are 
indicated on the boring logs at the appropriate depths.  The number of hammer blows 
required to drive the samplers were recorded in 6-inch increments for the length of the 18-
inch long sampler barrels.  The associated blow count data, which is the sum of the second 
and third 6-inch increment, is presented on the boring logs as sampling resistance in blows 
per foot.  The field blow counts for the 2.5-inch and 3-inch OD samplers have been 
standardized to Standard Penetration Test blow counts for sampler size; however, the blow 
count data has not been adjusted for other factors such as hammer efficiency.  The logs of 
our borings are presented in Appendix B as Figures B-1 and B-2.  Also included in Appendix 
B is Figure B-3, Key to Boring Logs; and Figure B-4, Unified Soil Classification System. 
 
Our staff geologist logged the borings in general accordance with the Unified Soil 
Classification System.  The boring logs show our interpretation of the subsurface conditions 
at the locations and on the date indicated and it is not warranted that these conditions are 
representative of the subsurface conditions at other locations and times.  In addition, the 
stratification lines shown on the logs represent approximate boundaries between the soil 
materials; however, the transitions may be gradual. 
 

Site Description 
 

The flat property is located along the northwest side of University Avenue in downtown 
Palo Alto.  The property measures roughly 75 feet wide and 110 feet long and is bounded by 
University Avenue to the southeast, Kipling Street to the northeast, an alleyway to the 
northwest, and commercial properties to the southwest.  The site is accessed from the 
University Avenue sidewalk at the front and an alleyway and parking lot off Kipling Street 
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from the rear.  The site is currently occupied by a single-story, four-unit retail building with 
storefronts along University Avenue (at 429, 435, 441, and 447 University Avenue) and one, 
second-story office unit above a parking area in the rear.  The asphalt parking lot accessed 
from the back alley includes about six parking spaces. 
 

Subsurface 
 

Two exploratory borings were excavated in the area of the proposed building, in the existing 
asphalt parking area.  In general, below the asphalt pavement section, our exploratory 
borings B-1 and B-2 encountered alternating layers of fine- and coarse-grained alluvium to 
the full depth explored of 45 feet.  More specifically, the borings encountered approximately 
5 to 8 feet of very stiff to hard surficial silty clay, underlain by 4 to 6 feet of medium dense to 
very dense gravelly to silty sand, and then underlain by 20 to 25 feet of very stiff silty clay.  
At depths of roughly 35 feet, the clay is underlain by medium dense to very dense clayey to 
silty sand to the bottom of the borings at depths of 45 feet.  The location of each boring is 
presented on Figure A-2, Site Plan and detailed logs of the borings are presented in 
Appendix B. 
 

Laboratory Test Results 
 

Consolidated-undrained direct shear strength tests were performed by Cooper Testing 
Laboratory on two samples of the alluvial soils underlying the site.  Direct shear testing of 
the silty clay alluvium encountered in Boring B-1 at depths of 24.5 to 25 feet yielded an 
internal friction (Phi) angle of 25 degrees and a cohesion value (c) of 1670 pounds per square 
foot (see Figure C-1, Direct Shear Test Data).  Direct shear testing of the silty clay alluvium 
encountered in Boring B-2 at depths of 11 to 11.5 feet yielded an internal friction (Phi) angle 
of 20 degrees and a cohesion value (c) of 1500 pounds per square foot (see Figure C-2, 
Direct Shear Test Data). 
 

Groundwater 
 

Our borings encountered groundwater at depths of approximately 33.5 to 35 feet below 
existing grade during drilling.  Groundwater was re-measured approximately 30 minutes after 
drilling at depths of approximately 31.5 to 32 feet.  The borings were backfilled with grout 
prior to leaving the site on the day of drilling.  According to Plate 1.2 of the Official State 
Seismic Hazard Zone report for the Palo Alto Quadrangle (California Geological Survey, 
2006), the site is located in an area with a historical depth to groundwater of approximately 
20 to 30 feet below ground surface.  In addition, we recently installed three 32-foot deep 
piezometers for a property roughly 750 feet to the east at 611 Cowper Street.  We measured 
the groundwater level several times between July and August 2013 to be between 
approximately 23 and 28 feet below grade. 
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We note that fluctuations in the level of groundwater can occur due to variations in rainfall, 
landscaping, and other factors that may not have been evident at the time our measurements 
were made.  Therefore, immediately prior to the start of construction, the depth to 
groundwater should be verified to allow for modification in structural design, if required. 
 

LIQUEFACTION ANALYSIS 
 

As noted above, the building site is located within a zone designated as potentially 
susceptible to earthquake-induced liquefaction.  Liquefaction is a soil softening response, by 
which an increase in the excess pore water pressure results in partial to full loss of soil shear 
strength.  In order for liquefaction to occur, the following four factors are required: 1) 
saturated soil or soil situated below the groundwater table; 2) undrained loading (strong 
ground shaking), such as by earthquake; 3) contractive soil response during shear loading, 
which is often the case for a soil which is initially in a loose or uncompacted state; and 4) 
susceptible soil type; such as clean, uniformly graded sands, non-plastic silts, or gravels.  
Structures situated above temporarily liquefied soils may sink or tilt, potentially resulting in 
significant structural damage. 
 
To address the potential for liquefaction at the site and its impact on the planned 
improvements, we performed analyses using our subsurface information combined with site-
specific design level earthquake values to develop an estimate of the potential magnitude of 
liquefaction-induced total and differential settlements.  Within Borings B-1 and B-2, we 
identified the soil layers with sufficiently low clay content to be potentially liquefiable.  The 
layers included the silty sand encountered below approximately 35 feet.  However, we note 
that the silty sand was observed to be predominantly dense to very dense and consequently 
is likely too dense to be considered liquefiable. 
 
The majority of the finer-grained soils encountered in Borings B-1 and B-2 were eliminated 
from the analysis based on engineering judgment and by recent screening criteria presented 
by Seed, et al., which identifies silts and clays with liquid limits less than 37%, plasticity 
indices less than 12%, and moisture contents greater than 80% of their liquid limits as 
potentially liquefiable. 
 

Computer-Aided Analysis 
 

Our analyses were performed using the computer program LiquefyPro (Version 5.3c), which 
calculates a factor of safety (FS) against soil liquefaction by comparing the cyclic resistance 
ratio (CRR), the ratio of the resistance of the soil to liquefaction during cyclic shaking, to the 
cyclic stress ratio (CSR), the seismic loading that would be likely to result from a design level 
earthquake at the study location.  If the factor of safety for a soil layer is less than 1.0, it is 
more likely that the soil layer may liquefy during a moderate to large seismic event.  The 
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methods outlined in the above publications were also used to evaluate magnitude of 
anticipated soil settlement, calculated as the volumetric strain (qualified by the CSR) times 
the thickness of the liquefiable soil layer. 
 
The CRR during a design-level earthquake is a function of groundwater level, earthquake 
magnitude, soil density, and the depth of the layer being evaluated.  Based on the CDC 
Seismic Hazard Zone report for the Palo Alto Quadrangle (Plate 1.2) and our subsurface 
investigation, our liquefaction analyses considered a design groundwater level at a depth of 
26 feet below the existing ground surface.  According to Earthquake Hazards Program 
(USGS, 2008), the estimated peak ground acceleration in the site vicinity is approximately 
0.44g for a 10% exceedance in 50 years based on a predominant earthquake magnitude of 
7.9 Mw.  The soil density values were estimated based on site-specific data collected during 
exploratory drilling and sampling and laboratory data.  Our CRR calculations are based on 
normalized standard penetration blow counts corrected for field-testing procedures, such as 
hammer efficiency, borehole diameter, rod length, and overburden pressures. 
 
LiquefyPro calculates liquefaction-induced settlement by dividing the data into thin layers 
and calculating settlement for each layer.  The settlement in each layer was calculated by 
multiplying the volumetric strain by the thickness of each layer.  Volumetric strain was 
calculated using the factor of safety against liquefaction against corrected SPT data. 
 

Liquefaction Settlement Findings 
 

Our analysis based on Borings B-1 and B-2 identified relatively thin layers of material with a 
low to moderate probability of liquefaction as a result of a design-level earthquake, generally 
below approximately 35 feet.  Consequently, we estimated (using the LiquefyPro program) a 
negligible amount of total and differential seismic-induced settlement may be expected at the 
site, based on the subsurface data inputted. 
 
We note that the methods of analysis used to estimate total and differential settlements do 
not take into account the possibility of surface ground rupture, but consider the capping 
layer effects of the relatively stiff and dense, non-liquefiable soils overlying the potentially 
liquefiable soil layers.  For liquefaction-induced sand boils or fissures to occur, the pore 
water pressures induced within the liquefied strata must exert enough force to break through 
these overlying layers.  Based on work by Youd and Garris (1995), a capping layer of non-
liquefiable material on the order of 4.5 to 5 feet thick may be adequate enough to prevent 
the occurrence of ground surface rupture for a liquefiable layer on the order of 2 to 3 feet in 
thickness.  Based on our subsurface information, the subject site should have a sufficiently 
thick and relatively dense, non-liquefiable layer above the groundwater table capping the 
potentially liquefiable layers at greater depths to mitigate the potential for sand boils or 
surface venting during an earthquake. 
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CONCLUSIONS 
 

From a geotechnical perspective, it is our opinion that the site is suitable for the proposed 
development provided that the recommendations presented in this report are incorporated 
into the design and construction of the project.  In our opinion, the primary geotechnical 
constraints to the proposed construction are the site’s seismic setting, and the City’s 
guidelines eliminating the use of subsurface drainage in relation to all new basement 
construction (see below). 
 
In addition, we anticipate that the excavation for the below-grade garage will likely extend to 
depths on the order of roughly 27 feet below existing site grades, in some cases near or 
immediately adjacent to existing buildings and public streets and sidewalks.  Therefore, to 
mitigate the issue of differential settlement and potential impact on these structures, the 
basement excavation will necessitate a well-designed temporary shoring system to be 
designed by others.  As noted above, the groundwater level is expected to typically be on the 
order of approximately 31 to 32 feet below existing grades.  Due to fluctuations in ground 
water level, it is possible that portions of the basement excavation will encounter ground 
water.  Dewatering should be the responsibility of the contractor if ground water is 
encountered during construction. 
 
Based on our investigation, the site appears to be underlain by alternating layers of fine- and 
coarse-grained alluvium to the maximum depth explored of 45 feet.  In our opinion, the 
underlying competent alluvial deposits should provide adequate foundation support for the 
proposed improvements. 
 

Highest Projected Groundwater Level 
 

In accordance with the requirements of the City of Palo Alto Public Works Department, we 
have included the following statement:  Based on our subsurface investigation and the 
available historic groundwater data, in our professional judgment, the groundwater at the 
project site is unlikely to rise above a depth of 26 feet (5-feet above the measured ground 
water level) as measured from existing site grades.  Therefore, from a geotechnical 
perspective, if all or portions of the basement finished floor elevation will be situated below 
a depth of 26 feet, in our opinion, the basement slab foundation would be required to resist 
uplift pressures from regional groundwater buoyancy effects.  Waterproofing of the 
basement is critical and should be designed and installed by an experienced 
consultant/contractor. 
 
Please note that the City of Palo Alto prohibits new basements east of Foothill Expressway 
from being constructed with subsurface drainage.  Therefore, as noted in the Retaining Wall 
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section that follows, basement retaining walls should be designed for the undrained 
condition and waterproofing (designed by others) should be incorporated in the design. 
 

Geologic Hazards 
 

As part of our evaluation, we assessed the potential for geologic hazards to impact the site 
and the proposed improvements.  The results of our review are presented below: 
 

 Fault Rupture – Based on our review of published maps, it is our opinion that no 
active or potentially active faults cross the subject property.  Therefore, in our 
opinion the potential for fault rupture at the site is very low. 

 Ground Shaking – As noted in the Seismicity section above, moderate to large 
earthquakes are probable along several active faults in the greater Bay Area.  
Therefore, strong to violent ground shaking should be expected one or more times 
during the design-life of the proposed improvements.  The improvements should be 
designed in accordance with current earthquake resistant standards, including the 
2013 CBC guidelines and the design parameters presented in this report.  It should 
be clearly understood that these guidelines and parameters will not prevent damage 
to structures; rather they are intended to prevent catastrophic collapse. 

 Differential Compaction – During moderate and large earthquakes, soft or loose, 
natural or fill soils can settle and consolidate, often unevenly across a site.  In 
general, the alluvial soils encountered at the site are very stiff to hard or medium 
dense to very dense and, in our opinion, are not susceptible to differential 
compaction.  Therefore, differential compaction should not constitute a significant 
hazard to the proposed improvements provided that they are supported on 
foundations designed in accordance with the recommendations presented in this 
report. 

 Liquefaction – Please refer to the Liquefaction Analysis section of our report for 
more detailed information concerning this geologic hazard.  In summary, based on 
the findings presented in the above sections, in our opinion the probability of 
liquefaction, ground displacement, ground lurching, differential settlement or lateral 
spreading during major seismic events at the site is low.  Potential differential ground 
settlement resulting from earthquake-induced liquefaction in the area of the 
proposed building footprint, if it were to occur, has been estimated to be a negligible 
amount (see discussion above and Appendix D, Summary of Liquefaction Settlement 
Analysis).  Therefore, in our opinion, the potential for liquefaction to occur and 
adversely affect the building improvements should be very low provided the 
recommendations contained in this report are implemented in design and 
construction. 
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RECOMMENDATIONS 
 

We recommend that the proposed below-grade parking garage, its retaining walls, and all 
building loads overlying the basement be supported on a mat foundation bearing in the 
underlying alluvial deposits.  Based on the information found during our subsurface 
investigation, if the finished floor of the basement will extend below a depth of 
approximately 26 feet, in our opinion, the basement slab foundation will be required to resist 
uplift pressures from groundwater buoyancy effects.  Due to City guidelines prohibiting 
subsurface drainage associated with new basement construction, basement retaining walls 
should be designed for the undrained hydrostatic condition.  In addition, there is a potential 
for encountering isolated zones of relatively clean granular deposits of variable density and 
consistency during excavations for the proposed basement structure.  As a result, in our 
opinion the foundation and earthwork contractors should be cautioned that vertical and near 
vertical cuts in the more granular materials may be prone to raveling and potentially more 
significant caving failure.  The building contractor should take appropriate precautions to 
shore the proposed basement excavation, as necessary.  The design and construction of any 
temporary shoring or dewatering is the responsibility of the building contractor and is 
beyond the scope of this investigation.  In addition, we strongly encourage the use of a 
waterproofing consultant and/or waterproofing subcontractor to assure adequate protection 
from surface water that will accumulate adjacent to the basement wall and bottom of mat 
slab. 
 
At-grade concrete slabs-on-grade should be constructed over a section of select granular fill.  
Any slabs-on-grade planned adjacent to the basement walls should be designed to span the 
area underlain by any planned basement retaining wall backfill (if present) to mitigate the 
concerns for backfill settlement.  Detailed foundation, grading, and drainage 
recommendations and geotechnical design criteria are presented below.  We should review 
the proposed layout and design, prior to completion of the final plans, to verify that the 
following recommendations are appropriate. 
 

2013 CBC EARTHQUAKE DESIGN PARAMETERS 
 

We have developed site-specific earthquake design parameters based on the procedures 
described in Chapter 16, Section 1613 of the 2013 California Building Code (California 
Building Standards Commission, 2013).  These procedures utilize State standardized spectral 
acceleration values for maximum considered earthquake ground motion taking into account 
historical seismicity, available paleoseismic data, and activity rates along known fault traces, 
as well as site-specified soil and bedrock response characteristics.  Contour maps of Class B 
bedrock horizontal spectral acceleration values for the State of California are included as 
figures in Chapter 16 of the 2013 CBC, representing both short (0.2 seconds) and long (1.0 
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second) periods of spectral response and taking into account 5 percent of critical damping.  
The U.S. Geological Survey (2013) has prepared an online seismic design value application 
tool, based on the 2010 ASCE with a July 2013 CBC errata, for public use, that allows for 
site-specific adjustments of these acceleration values for different subsurface conditions, 
which are defined by site classes.  Given representative latitude of 37.448 and longitude 
of -122.160 in accordance with guidelines presented in the 2013 CBC, the following seismic 
design parameters will apply for this site: 
 

 Site Class D – Soil Profile Name:  Stiff Soil (Table 1613.5.2) 

 Mapped Spectral Accelerations for 0.2-second Period: SS= 1.511 (Site Class B) 

 Mapped Spectral Accelerations for a 1-second Period: S1= 0.692 (Site Class B) 

 Design Spectral Accelerations for 0.2 second Period: SDS= 1.008 (Site Class D) 

 Design Spectral Accelerations for a 1-second Period: SD1= 0.692 (Site Class D) 

 

BASEMENT MAT FOUNDATION 
 

We recommend that the basement and any loads overlying the basement be supported on a 
reinforced concrete mat slab foundation bearing on the underlying alluvium.  The mat may 
be designed for allowable bearing pressures of 2,000 pounds per square foot for combined 
dead plus live loads, with a one-third increase allowed for transient loads, including wind or 
seismic forces. 
 
If the structural engineer will utilize a modulus of subgrade reaction in the mat design, we 
estimate that the modulus of vertical subgrade reaction for a 1-foot square plate (based on 
Terzaghi’s method - Figure 6 of the Navy Design Manual, Chapter 5, NAVFAC DM 7.1; 
and engineering judgment) for the very stiff alluvium to be approximately 80 pounds per 
cubic inch (pounds per square inch per inch).  We caution that the structural engineer should 
consider the dimensions of the loaded area and the various column and line loading/spacing 
in evaluating the modulus of subgrade reaction in accordance with the guidance presented in 
the Navy Design Manual, Section 9.6 of Foundation Analysis and Design (Bowles, 1996), or 
in accordance with some other suitable reference. 
 
If the finished floor of the basement will extend below a depth of 26 feet, the basement slab 
foundation should be designed to resist uplift pressures from buoyancy effects, assuming a 
water level at 26 feet below existing grade.  Uplift pressures from buoyancy can be resisted 
by the weight of the structure, including the concrete mat foundation and retaining walls.  If 
necessary, uplift pressures can be resisted by thickening the mat slab, or by using drilled piers 
or helical anchors.  If drilled piers or helical anchors are considered, we should be contacted 
to provide appropriate design recommendations. 
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Lateral loads may be resisted by friction between the mat and the supporting subgrade.  A 
frictional resistance of 0.30 can be used.  In addition to the above, lateral resistance may be 
provided by passive pressures acting against the lower two-thirds of the basement retaining 
walls using an equivalent fluid pressure of 350 pounds per cubic foot. 
 
The mat foundation should be reinforced with a grid of steel reinforcing bars.  The project 
structural engineer should establish mat thickness and reinforcing based on anticipated 
loading and the design criteria presented in this report. 
 
Our representative should observe the basement excavation upon its completion and prior 
to placement of the recommended water proofing to evaluate the condition of the subgrade 
material and to make sure that the conditions are consistent with those anticipated from our 
subsurface exploration.  It may be necessary to compact the subgrade material in the 
basement excavation, if loose or disturbed areas are created or encountered during 
construction. 
 
We recommend that a qualified waterproofing consultant be retained to provide appropriate 
recommendations and construction specifications.  Murray Engineers, Inc. does not provide 
waterproofing design or consultation services. 
 
Based on our engineering judgment, thirty-year differential movement due to static loads is 
not expected to exceed approximately ¾-inch across any 20-foot span of the mat-supported 
improvements. 
 

BASEMENT RETAINING WALLS 
 

Basement retaining walls should be supported on foundations designed in accordance with 
the recommendations provided above.  The general contractor shall be responsible for all 
shoring and bracing required to adequately stabilize the basement excavation for the safety 
of construction workers and protection of any adjacent structures or property lines. 
Waterproofing or damp-proofing of retaining walls should be included in areas where wall 
moisture would be undesirable, such as at living space or where wall finishes could be 
impacted by moisture.  The project architect or a waterproofing consultant should provide 
detailed recommendations for waterproofing or damp proofing, as necessary.  Basement mat 
slab waterproofing should be designed and constructed to be integral with the basement wall 
waterproofing. 
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Retaining Wall Drainage 
 

Please note that the geotechnical standard of care for basement retaining walls is to 
incorporate a subsurface drainage system behind basement retaining walls (integral with the 
basement mat foundation drainage system) to mitigate buildup of water pressure from 
surface water infiltration and/or other possible sources of water.  However, in accordance 
with requirements of the City of Palo Alto Public Works Department, we understand that 
basement retaining wall and sub-slab drainage systems will no longer be allowed for any new 
construction within the City of Palo Alto.  In our opinion, this poses a significant concern in 
relation to the potential issues of water permeation through slab surfaces and into the 
interior basement portions of the structure, which, if it were to occur, could create 
maintenance issues in the subterranean parking area.  Therefore, we recommend the 
basement and mat slab be appropriately waterproofed.  The mat slab floor and the retaining 
wall waterproofing systems should be designed as an integral system.  We recommend that a 
waterproofing consultant and/or experienced waterproofing contractor be retained to 
provide appropriate recommendations and construction specifications. 
 
Lateral Earth Pressures 
 

Because City guidelines prohibit the use of subsurface drainage, we recommend that 
basement retaining walls be designed for undrained lateral soil loading conditions acting over 
the entire height of the wall.  All portions of unrestrained retaining walls should be designed 
to resist an equivalent fluid pressure of 85 pounds per cubic foot (pcf) plus one-third of any 
anticipated surcharge loads.  Undrained walls restrained from movement at the top should 
be designed to resist an equivalent fluid pressure of 85 pcf plus a uniform pressure of 8H 
pounds per square foot (psf), where H is the height in feet of the retained soil.  Restrained 
walls should also be designed to resist an additional uniform pressure equal to one-half of 
any surcharge loads applied at the surface.  
 
In accordance with the 2013 CBC, where applicable, new retaining walls, such as walls that 
are incorporated into the building foundation, should also be designed to resist lateral earth 
pressure from seismic loading.  We suggest that the seismic loading be based on a uniform 
pressure of 10H pounds per square foot (psf)/foot of wall height, where H is the height in 
feet of the retained soil.  We also note that the allowable passive pressures provided for 
retaining wall foundations may be increased by one-third for short-term seismic forces. 
 
Where backfill behind the wall will be sloping upward from the wall (if at all), we 
recommend that the equivalent fluid pressures given above be increased by 3 pcf for each 4-
degree increase in slope inclination. 
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Retaining Wall Backfill 
 

Backfill placed behind retaining walls should be compacted in accordance with the 
recommendations provided in the Compaction section of this report, using light compaction 
equipment.  If heavy compaction equipment is used, the walls should be temporarily braced.  
Please refer also to the Earthwork section of this report for important recommendations 
regarding basement backfill. 
 

SLABS-ON-GRADE 
 

We anticipate concrete slabs-on-grade may be used for access driveway/ramp entries, patios 
and miscellaneous walkways.  We recommend that exterior concrete slabs-on-grade be 
underlain by at least 8 inches of select granular fill, such as Class 2 aggregate baserock, 
compacted in accordance with the recommendations provided in the Compaction section of 
this report.  Prior to placement of the select granular fill, the subgrade soils should be 
scarified and moisture conditioned, as necessary, to a depth of approximately 6 inches and 
recompacted in accordance with the Compaction section of this report.   
 
In general, exterior slabs-on-grade should be designed as “free-floating” slabs, structurally 
isolated from adjacent foundations.  Slabs should be provided with control joints at spacing 
of not more than about 10 feet.  The project structural engineer should determine slab 
reinforcing based on anticipated use and loading. In addition, any slab-on-grade sections 
planned adjacent to the basement walls should be designed to span the area underlain by the 
planned basement retaining wall backfill (approximately 10 feet) to mitigate the concerns for 
backfill settlement. 
 
Select granular fill should be compacted in accordance with the Compaction section of this 
report.  Where slab surface moisture would be a significant concern we recommend that the 
slabs be underlain by a vapor retarder consisting of a highly durable membrane not less than 
10 mils thick (such as Stego Wrap Vapor Barrier by Stego Industries, LLC or equivalent), 
underlain by a capillary break consisting of 4 inches of ½- to ¾-inch crushed rock.  The 
capillary break may be considered the equivalent thickness as the upper 4 inches of select 
granular fill recommended above.  Please also refer to the Vapor Retarder Considerations 
section below for additional information.  Please note that these recommendations do not 
comprise a specification for “waterproofing.”  For greater protection against concrete 
dampness, we recommend that a waterproofing consultant be retained. 
 
Vapor Retarder Considerations 
 

Based on our understanding, two opposing schools of thought currently prevail concerning 
protection of the vapor retarder during construction.  Some believe that 2 inches of sand 
should be placed above the vapor retarder to protect it from damage during construction 
and also to provide a small reservoir of moisture (when slightly wetted just prior to concrete 
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placement) to benefit the concrete curing process.  Still others believe that protection of the 
vapor retarder and/or curing of concrete are not as critical design considerations when 
compared to the possibility of entrapment of moisture in the sand above the vapor retarder 
and below the slab.  The presence of moisture in the sand could lead to post-construction 
absorption of the trapped moisture through the slab and result in mold or mildew forming at 
the upper surface of the slab.   
 
We understand that recent trends are to use a highly durable vapor retarder membrane (at 
least 10 mils thick) without the protective sand covering for interior slabs surfaced with floor 
coverings including, but not limited to, carpet, wood, or glued tiles and linoleum.  However, 
it is also noted that several special considerations are required to reduce the potential for 
concrete edge curling if sand will not be used, including slightly higher placement of 
reinforcement steel and a water-cement ratio not exceeding 0.5 (Holland and Walker, 1998). 
We recommend that you consult with other members of your design team, such as your 
structural engineer, architect, and waterproofing consultant for further guidance on this 
matter. 
 

EARTHWORK 
 

A substantial amount of earthwork is anticipated as part of the proposed construction, 
including excavation of the below-ground parking levels, subgrade preparation beneath 
hardscape, placement and compaction of engineered fill beneath hardscape, possible backfill 
behind basement retaining walls, and backfill in utility trenches.  Earthwork should be 
performed in accordance with the following recommendations. 
 
Clearing & Site Preparation 
 

All deleterious materials, topsoil, roots, vegetation, and designated utility lines, should be 
cleared from the areas to receive the planned improvements.  Excavations that extend below 
finished grade should be backfilled with engineered fill placed and compacted as discussed 
below. 
 
Material for Fill 
 

On-site soils having an organic content of less than 3 percent organic material by volume 
(ASTM D 2974) may be suitable for use as engineered fill.  In general, fill material should 
not contain rocks or pieces larger than 6 inches in greatest dimension, and should contain no 
more than 15 percent larger than 2.5 inches.  Any required imported fill should be 
predominantly granular material or low plasticity material with a plasticity index of less than 
approximately 15 percent.  Any proposed fill for import should be approved by Murray 
Engineers, Inc. prior to importing to the site.  Our approval process may require index 
testing to establish the expansive potential of the soil; therefore, it is important that we 
receive samples of any proposed import material at least 3 days prior to planned importing.  



New Building – 429-447 University Avenue, Palo Alto Geotechnical Investigation 

   Page 15

Class 2 aggregate baserock should meet the specifications outlined in the Caltrans Standard 
Specifications, latest edition. 
 
Compaction 
 

Prior to placing engineered fill, the subgrade soil should be scarified, moisture-conditioned, 
and compacted, as necessary.  Material used for fill should be placed in uniform lifts, no 
more than 8 inches in uncompacted thickness.  The fill material should be moisture 
conditioned, as necessary, and compacted in accordance with the specifications listed in 
Table 2 below. The relative compaction and moisture content specified in Table 2 are 
relative to ASTM D 1557, latest edition.  Compacted lifts should be firm and non-yielding 
under the weight of compaction equipment prior to the placement of successive lifts. 
 

Table 2.  Compaction Specifications 
 

Fill Element Relative 
Compaction* 

Moisture Content*

General fill for raising of site grades, driveway, parking lots, 
and patio areas (for fills up to 4 feet thick) 

90 percent Near optimum

For fills greater than 4 feet thick 93 percent 
(entire fill) 

Near optimum

Upper 6 inches of subgrade beneath slabs-on-grade 90 percent Near optimum

Aggregate baserock under slabs-on-grade 95 percent Near optimum

½- to ¾-inch Crushed Rock - Compact with at least 3 
passes of a vibratory plate with lift-thickness < 12 inches. 

see note at left Not critical

Backfill of utility trenches using on-site soil 90 percent Near optimum

Backfill of utility trenches using imported sand 90 percent Near Optimum

*Relative to ASTM D 1557 (latest edition) 

 
Location & Backfill of Temporary Basement Access Ramp 
 

In planning the location for any temporary basement access ramp, the contractor should 
consider the future location of any at-grade hardscape. If possible, we recommend that the 
ramp excavation be kept approximately 5 feet away from proposed hardscape. If placement 
of the ramp within this zone is unavoidable, it is imperative that the backfilled soils be 
compacted in accordance with the specifications outlined in Table 2 of the Compaction 
section of this report. We should observe and test the compaction of the ramp backfill. In 
addition, we recommend that a note be included on the structural plans referencing these 
recommendations. 
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Temporary Slopes & Trench Excavations 
 

The contractor should be responsible for all temporary slopes and trenches excavated at the 
site and design and construction of any required shoring.  Shoring and bracing should be 
provided in accordance with all applicable local, state, and federal safety regulations, 
including the current OSHA excavation and trench safety standards.  Those excavations 4 
feet high or lower may be cut vertical.  Because of the potential for variable soil conditions, 
field modifications of temporary cut slopes may be required.  Unstable materials 
encountered on the slopes during the excavation should be trimmed off even if this requires 
cutting the slope back at flatter inclinations.  
 
In addition, we recommend that the contractor provide thorough documentation of the 
condition of nearby buildings, streets, and utilities by video or other means prior to the 
commencement of the site basement excavation. We also suggest consideration be given to 
performing regular surveys during excavation and construction to monitor and document 
any observed settlement of nearby streets and structures.  However, the above 
recommendations should be considered general in form.  It should be noted that the general 
contractor shall be responsible for all shoring and bracing required to adequately stabilize the 
basement excavation for the safety of construction workers and protection of any adjacent 
structures or property lines.   
 

SURFACE DRAINAGE 
 

We recommend that the roof of the new building be sloped to area drains and/or provided 
with roof gutters; and provided with downspouts.  Water collected in the area drainage, 
gutters and downspouts should not be allowed to discharge freely onto the ground surface 
adjacent to the building and should be prevented from ponding adjacent to the building.  To 
mitigate ponding water, we recommend that all hardscape surfaces immediately adjacent to 
the building, if constructed, be provided with a positive gradient away from the structure.  
Where such surface gradients are difficult to achieve, we recommend that area drains and/or 
surface drainage swales be installed to direct surface water to a suitable discharge location 
away from the structure. 
 
We recommend that annual maintenance of the surface drainage systems be performed.  
This maintenance should include inspection and testing to make sure that roof gutters, 
downspouts, and area drains are in good working order and do not leak; flushing of the 
drainage systems to make sure that they are free of debris; and inspection of surface drainage 
outfall locations to verify that introduced water flows freely through the discharge pipes. 
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REQUIRED FUTURE SERVICES 
 

Plan Review 
 

To better assure conformance of the final design documents with the recommendations 
contained in this report, and to better comply with the building department’s requirements, 
Murray Engineers, Inc. must review the completed project plans prior to construction.  The 
plans should be made available for our review as soon as possible after completion so that 
we can better assist in keeping your project schedule on track.  We recommend that the 
following note be added to the architectural, structural, and civil plans:  
 

 The geotechnical aspects of the project, including site grading, basement and 
foundation excavations, retaining wall backfill, subgrade preparation beneath 
hardscape, placement and compaction of engineered fill, and installation of site 
drainage should be performed in accordance with the recommendations of the 
geotechnical report prepared by Murray Engineers, Inc., dated September 26, 2013.  
Murray Engineers, Inc. should be provided at least 48 hours advance notification 
(650-599-9980) of any geotechnical aspects of the construction and should be 
present to observe and test the earthwork, foundation, and drainage installation 
phases of the project. 

 

Construction Observation Services 
 

Murray Engineers, Inc. should observe and test (as necessary) the earthwork and foundation 
phases of construction in order to a) confirm that subsurface conditions exposed during 
construction are substantially the same as those interpolated from our limited subsurface 
exploration, on which the analysis and design were based; b) evaluate compliance with the 
geotechnical design concepts, specifications, and recommendations; and c) allow design 
changes in the event that subsurface conditions differ from those anticipated.  The 
recommendations in this report are based on limited subsurface information.  The nature 
and extent of variation across the site may not become evident until construction.  If 
variations are exposed during construction, it may be necessary to re-evaluate our 
recommendations. 
 

LIMITATIONS 
 

This report has been prepared for Kipling Post LP/Wharton Properties, LLC, specifically 
for developing geotechnical design criteria relating to design and construction of a new 
building and associated improvements at 429-447 University Avenue in Palo Alto, California.  
In the event that any changes in the nature or locations of the proposed improvements are 
planned, the conclusions and recommendations of this report shall not be considered valid 
unless such changes are reviewed, and the conclusions and recommendations presented in 
this report are modified or verified in writing by this firm. 
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The opinions presented in this report are based upon information obtained from exploratory 
borings at widely separated locations, site reconnaissance, and upon local experience and 
engineering judgment, and have been formulated in accordance with generally accepted 
geotechnical engineering practices that exist in the San Francisco Bay Area at the time this 
report was prepared.  Further, our recommendations are based on the assumption that soil 
and geologic conditions at or between the borings do not deviate substantially from those 
encountered.  In addition, geotechnical issues may arise during the course of construction 
that were not apparent at the time this report was prepared.  No warranty, expressed or 
implied, is made or should be inferred.  In addition, we are not responsible for data 
presented by others. 
 
The recommendations provided in this report are based on the assumption that we will be 
retained to provide the Future Services described above in order to evaluate compliance with 
our recommendations.  If we are not retained for these services, Murray Engineers, Inc. 
cannot assume any responsibility for any potential claims that may arise during or after 
construction, as a result of misuse or misinterpretation of Murray Engineers, Inc.’s report by 
others.  Furthermore, if another geotechnical consultant is retained for follow-up service to 
this report, Murray Engineers, Inc. will at that time cease to be the Engineer-of-Record. 
 
The opinions presented in this report are valid as of the present date for the property 
evaluated.  Changes in the condition of a property can occur with the passage of time, 
whether due to natural processes or the works of man, on this or adjacent properties.  In 
addition, changes in applicable standards of practice can occur, whether from legislation or 
the broadening of knowledge.  Accordingly, the opinions presented in this report may be 
invalidated, wholly or partially, by changes outside of our control.  Therefore, this report is 
subject to review and should not be relied upon after a period of three years.  In addition, 
this report should not be used and is not applicable for any property other than that 
evaluated. 
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FIGURE B-1
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SEPTEMBER 2013 

Date(s) 
Drilled September 3, 2013

Drilling 
Method Hollow Stem Auger

Drill Rig 
Type Truck Mounted

Groundwater Level 
and Date Measured

33.5 ft ATD, 32 ft after 30 
minutes 

Borehole 
Backfill Grout

Logged By KP

Drill Bit 
Size/Type 8" OD HSA

Drilling 
Contractor Exploration Geoservices Inc.

Sampling 
Method(s) 

3" OD, 2.5" OD, & 2" OD SPT 
Split Spoon Samplers

Location Northeast corner of back parking lot

Checked By JK/WPC

Total Depth 
of Borehole 45 feet bgs

Approximate 
Surface Elevation 50 feet above MSL

Hammer 
Data 140 lb, 30 in drop, wireline
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Very Stiff to 
Hard 

CL SANDY CLAY, dark yellowish brown, 
homogeneous, medium plasticity fines, fine sand, 
minor fine to medium subrounded gravels, slightly 
moist (Alluvium)
color change to yellowish brown @ 2.5'

Very Dense SP GRAVELLY SAND, yellowish brown, 
homogeneous, fine sand, fine to coarse 
subrounded gravel, slightly moist (Alluvium)

Very Stiff CL SILTY CLAY, yellowish brown, homogeneous, 
medium plasticity, minor fine to very fine sand, 
slight iron oxide staining, moist to very moist 
(Alluvium) 

Phi=25 degrees; c=1,670 psf (CU direct shear test 
24.5' - 25' bgs)

very moist, moderate iron oxide staining @ 28.5'

Dense SC CLAYEY SAND, yellowish brown, homogeneous, 
fine to coarse sand, medium plasticity fines, minor 
fine to medium subrounded gravels, very moist to 
wet (Alluvium)

Very Dense SM SILTY SAND, yellowish brown, poorly graded 
sand, homogeneous, low plasticity fines, minor 
fine to medium subrounded gravel, very moist to 
wet (Alluvium)
Bottom of Boring at 45 feet bgs
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7
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5
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17 113

22 104

23 103

19

14
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27
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20

52

46 0.5 1.3

28 0.5 1.5

73 Hard 0.6 2.0

16 Stiff to Very 
Stiff 0.3 1.0

40

51

45

(ATD)
(after 30 minutes)
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FIGURE B-2

LOG OF 

SEPTEMBER 2013 

Date(s) 
Drilled September 3, 2013

Drilling 
Method Hollow Stem Auger

Drill Rig 
Type Truck Mounted

Groundwater Level 
and Date Measured

35 ft ATD; 31.5 ft after 30 
minutes 

Borehole 
Backfill Grout

Logged By KP

Drill Bit 
Size/Type 8" OD HSA

Drilling 
Contractor Exploration Geoservices Inc.

Sampling 
Method(s) 

3" OD, 2.5" OD, & 2" OD SPT 
Split Spoon Samplers

Location Southeast corner of back parking lot

Checked By JK/WPC

Total Depth 
of Borehole 45 feet bgs

Approximate 
Surface Elevation 50 feet above MSL

Hammer 
Data 140 lb, 30 in drop, wireline
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Hard to 
Very Stiff

CL SANDY CLAY, dark yellowish brown to yellowish 
brown, homogeneous, medium plasticity fines, fine 
sand, minor fine to medium subrounded to 
subangular gravels, slightly moist (Alluvium)

Medium 
Dense 

SM SILTY SAND, dark yellowish brown, 
homogeneous, fine to medium sand, medium 
plasticity fines, minor fine to medium subrounded 
gravel, slightly moist (Alluvium)

Hard CL
SILTY CLAY, yellowish brown, homogeneous, 
medium plasticity, trace to minor fine sand, slight 
to moderate iron oxide staining, moist to very 
moist(Alluvium) 

Phi=20 degrees; c=1,500 psf (CU direct shear test 
11' - 11.5' bgs)

Very Dense SM SILTY SAND, yellowish brown, poorly graded, 
homogeneous, low plasticity fines, trace fine 
subrounded gravels, very moist to wet (Alluvium)

Bottom of Boring at 45 feet bgs

33
28 0.9 2.5
20
28

73 0.6 2.3

25 0.3 1.0

16 0.5 2.5

45 0.6 2.8

17 Very Stiff 0.3 1.0

56

50/5"

35 Dense

11 107
11 126
9
5

23 101

Very Stiff 20 118

19

Hard 24 101

22 102

16

17

16

(ATD)

(after 30 minutes)
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PROJECT NO.  1755-1R1

COLUMN DESCRIPTIONS
1  Elevation, feet: Elevation (MSL, feet)

2  Depth, feet: Depth in feet below the ground surface.

3  Sample Type: Type of soil sample collected at the depth 
interval shown. 

4  Sampling Resistance, blows/foot: Number of blows 
to advance driven sampler per foot (or distance 
shown) beyond seating interval. Blow counts for 
coarse-grained soils have been standardized to 
Standard Penetration Test (SPT) counts by factors of 
0.8 and 0.7 for the 2.5-inch OD and 3.0-inch OD 
samplers, respectively. These factors were derived 
using the Geology Field Manual (2001), published by 
the U.S. Bureau of Reclamation. 

5  Relative Consistency: Relative consistency of the 
subsurface material. 

6  USCS Symbol: USCS symbol of the subsurface material.

7  MATERIAL DESCRIPTION: Description of material 
encountered. May include consistency, moisture, 
color, and other descriptive text. 

8  Water Content, %: Water content of the soil sample, 
expressed as percentage of dry weight of sample. 

9  Torvane Shear Strength (TSF): Approximate shear 
strength in tons per square foot. 

10  Pocket Pen Comp. Strength (TSF): Approximate 
unconfined compressive strength in tons per square 
foot. 

11  Dry Density (PCF): Dry weight per unit volume of soil 
sample measured in laboratory in pounds per cubic foot. 

FIELD AND LABORATORY TEST ABBREVIATIONS
CHEM: Chemical tests to assess corrosivity
COMP: Compaction test
CONS: One-dimensional consolidation test
LL: Liquid Limit, percent
PI: Plasticity Index, percent

SA: Sieve analysis (percent passing No. 200 Sieve)
UC: Unconfined compressive strength test, Qu, in ksf
WA: Wash sieve (percent passing No. 200 Sieve)

TYPICAL MATERIAL GRAPHIC SYMBOLS
Sandstone
Well graded GRAVEL (GW)
Poorly graded GRAVEL (GP)
Well graded GRAVEL with Silt (GW-GM)
Well graded GRAVEL with Clay (GW-GC)
Poorly graded GRAVEL with Silt (GP-GM)
Poorly graded GRAVEL with Clay (GP-GC)
Silty GRAVEL (GM)
Clayey GRAVEL (GC)
Well graded SAND (SW)
Poorly graded SAND (SP)

Well graded SAND with Silt (SW-SM)
Well graded SAND with Clay (SW-SC)
Poorly graded SAND with Silt (SP-SM)
Poorly graded SAND with Clay (SP-SC)
Silty SAND (SM)
Clayey SAND (SC)
SILT, SILT w/SAND, SANDY SILT (ML)
Lean CLAY, CLAY w/SAND, SANDY CLAY (CL)
SILT, SILT w/SAND, SANDY SILT (MH)
Fat CLAY, CLAY w/SAND, SANDY CLAY (CH)
SILT, SILT with SAND, SANDY SILT (ML-MH)

Lean-Fat CLAY, CLAY w/SAND, SANDY CLAY (CL-CH)
SILTY CLAY (CL-ML)
Lean CLAY/PEAT (CL-OL)
Fat CLAY/SILT (CH-MH)
Fat CLAY/PEAT (CH-OH)
Silty SAND to Sandy SILT (SM-ML)
Silty SAND to Sandy SILT (SM-MH)
Clayey SAND to Sandy CLAY (SC-CL)
Clayey SAND to Sandy CLAY (SC-CH)
SILT to CLAY (CL/ML)
Silty to Clayey SAND (SC/SM)

TYPICAL SAMPLER GRAPHIC SYMBOLS
2 inch-OD Unlined Split 
Spoon (SPT) 

2.5 inch-OD Unlined Split 
Spoon 

3 inch-OD Unlined Split 
Spoon 

Shelby Tube (thin-walled, 
fixed head) 

Grab Sample

Bulk Sample

Pitcher Sample

Other Sampler

OTHER GRAPHIC SYMBOLS
Water level (at time of drilling, ATD)
Water level (after waiting a given time)
Minor change in material properties within 
a stratum 
Inferred or gradational contact between 
strata 

? Queried contact between strata

GENERAL NOTES
1. Soil classifications are based on the Unified Soil Classification System. Descriptions and stratum lines are interpretive, and actual lithologic changes may be 

gradual. Field descriptions may have been modified to reflect results of lab tests. 
2. Descriptions on these logs apply only at the specific boring locations and at the time the borings were advanced. They are not warranted to be representative 

of subsurface conditions at other locations or times. 
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COARSE COARSE

STIFF
MEDIUM STIFF

UNIFIED SOIL
CLASSIFICATION

SYSTEM

PROJECT NO. 1755-1R1 FIGURE B-4

COARSE

*

^

Classification is based on the Unified Soil Classification System; fines refer to soil passing a No. 200 sieve.
Standard Penetration Test (SPT) resistance, using a 140 pound hammer falling 30 inches on a 2 inch OD split spoon sampler;
Blow counts for coarse-grained soils have been standardized to SPT counts by factors of 0.8 and 0.7 for the 2.5-inch OD and
3.0-inch OD samplers, respectively.  
Shear strength in tons/sq. ft. as estimated by SPT resistance, field and laboratory tests, and/or visual observation.
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APPENDIX C 

 
SUMMARY OF LABORATORY TESTS 

 
 
Samples from the subsurface exploration were selected for tests to establish the physical and 
engineering properties of the soils.  The tests performed are briefly described below. 
 
The natural moisture content and dry density was determined on most samples recovered 
from the soil probe.  The samples were initially weighed and subsequently dried in 
accordance with ASTM D2216.  After drying, the weight of each sample was obtained to 
determine the moisture content representative of field conditions and time the samples were 
collected.  The results are presented on the soil probe log, at the appropriate sample depths. 
 
Direct shear strength testing was performed by Cooper Testing Laboratory on a two samples 
in accordance with ASTM D3080m.  This test measures the angle of internal friction (phi) 
and cohesion (c) of the soil.  The results of this test are presented in Figures C-1 and C-2 
and on the boring logs, at the appropriate sample depths. 
 
 
 

 
 



DM:yB:# tcejorP:# boJ LTC
JP:dekcehC:etaD:tneilC

Project Name: Remolding Info:

Phi (deg) 24.7 Ult. Phi (deg)
1 2 3 4

Boring: B-1 B-1 B-1
Sample:

Depth (ft): 24.5-25 24.5-25 24.5-25

Normal Load (psf) 1100 2200 4400
Dry Mass of Specimen (g) 133.4 134.9 136.3
Initial Height (in) 1.02 1.02 1.02
Initial Diameter (in) 2.42 2.42 2.42
Initial Void Ratio 0.552 0.532 0.523
Initial Moisture (%) 18.7 18.3 18.2
Initial Wet Density (pcf) 128.9 130.2 130.8
Initial Dry Density (pcf) 108.6 110.1 110.6
Initial Saturation (%) 91.5 92.8 94.1

Height Consol (in) 0.0132 0.0174 0.0175
At Test Void Ratio 0.532 0.505 0.497
At Test Moisture (%) 19.0 18.6 18.3
At Test Wet Density (pcf) 131.0 132.9 133.3
At Test Dry Density (pcf) 110.1 112.1 112.7
At Test Saturation (%) 96.4 99.6 99.4
Strain Rate (%/min) 1.1 1.0 1.1
Strengths Picked at Peak Peak Peak
Shear Stress (psf) 2173 2658 3585

Height (in) at Peak
Ultimate Stress (psf)

©

1755-1
9/19/2013

*DS-CU*  A fully undrained condition may not be attained in this test. H is not measured during 
undrained direct shear tests.

Olive Brown 
Sandy CLAY
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DM:yB:# tcejorP:# boJ LTC
JP:dekcehC:etaD:tneilC

Project Name: Remolding Info:

Phi (deg) 20.3 Ult. Phi (deg) 24.7
1 2 3 4

Boring: B-2 B-2 B-2
Sample:

Depth (ft): 11-11.5 11-11.5 11-11.5

Normal Load (psf) 1000 2000 4000
Dry Mass of Specimen (g) 126.4 121.7 125.6
Initial Height (in) 1.03 1.02 1.03
Initial Diameter (in) 2.42 2.40 2.42
Initial Void Ratio 0.681 0.708 0.700
Initial Moisture (%) 22.4 20.9 23.0
Initial Wet Density (pcf) 125.0 121.5 124.2
Initial Dry Density (pcf) 102.1 100.5 101.0
Initial Saturation (%) 90.4 81.3 90.2

Height Consol (in) -0.0029 0.0144 0.0222
At Test Void Ratio 0.686 0.684 0.664
At Test Moisture (%) 24.2 23.7 23.9
At Test Wet Density (pcf) 126.6 126.1 128.0
At Test Dry Density (pcf) 101.9 102.0 103.3
At Test Saturation (%) 97.1 95.0 99.1
Strain Rate (%/min) 1.1 1.1 1.1
Strengths Picked at 2.5% 2.5% 2.5%
Shear Stress (psf) 1888 2270 2987

Height (in) at 2.5%
Ultimate Stress (psf) 1089 1853 2386

©

1755-1
9/19/2013

*DS-CU*  A fully undrained condition may not be attained in this test. H is not measured during 
undrained direct shear tests.
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DIRECT SHEAR TEST
CHART FOR BORING B-2

11-11.5 FEET BGS
PROJECT NO. 1755-1R1 FIGURE C-2
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APPENDIX D 

 
SUMMARY OF LIQUEFACTION SETTLEMENT ANALYSIS 

 
 
 
 

 



 

 

LIQUEFACTION
HAZARD ANALYSIS B-1

FIGURE D-1SEPTEMBER 2013

NEW MIXED-USE BUILDING
429-447 UNIVERSITY AVENUE

PALO ALTO, CALIFORNIA

PROJECT NO. 1755-1R1



 

 

LIQUEFACTION
HAZARD ANALYSIS B-2

FIGURE D-2SEPTEMBER 2013

NEW MIXED-USE BUILDING
429-447 UNIVERSITY AVENUE

PALO ALTO, CALIFORNIA

PROJECT NO. 1755-1R1



APPENDIX F 
Hazards Reports 





T R A N S A C T I O N  M A N A G E M E N T  C O R P O R A T I O N  
2 4 1 5  S A N  R A M O N  V A L L E Y  B O U L E V A R D ,  S U I T E  4 - 3 0 6  

S A N  R A M O N ,  C A L I F O R N I A  9 4 5 8 3  
T E L E P H O N E :  9 2 5 - 3 5 3 - 3 8 2 4  F A X :  9 2 5 - 9 0 5 - 1 9 2 6  

 

MRS. ELIZABETH WONG 
PO BOX 204 

PALO ALTO, CALIFORNIA 94302 
 
 

PHASE I ENVIRONMENTAL 
SITE ASSESSMENT REPORT 

425 UNIVERSITY AVENUE and 450 KIPLING STREET 
PALO ALTO, CALIFORNIA 94301 

Date Issued: April 21, 2014 
TMC Project Number: 14-13424.00 

 
 
 

The environmental assessment described in this report was conducted by Tim Loeb under the direction of 
the undersigned. TMC's assessment was conducted in accordance with the Mrs. Wong requirements and is 
subject to the Limitations and Service Constraints provided in the limitations section of this report and the 

Terms and Conditions of the Standard Consulting Services Agreement signed prior to initiation of the 
assessment.  This report has no other purpose and should not be relied upon by any other person or entity. 

TRANSACTION MANAGEMENT CORPORATION 

 
 

Dariush Dastmalchi, R.E.P.A. 
Managing Partner 

 
Prepared By 

 
 

 
 
 
 

 

Transaction Management 
Corporation, Inc.	  



 

T R A N S A C T I O N  M A N A G E M E N T  C O R P O R A T I O N  
2 4 1 5  S A N  R A M O N  V A L L E Y  B O U L E V A R D ,  S U I T E  4 - 3 0 6  

S A N  R A M O N ,  C A L I F O R N I A  9 4 5 8 3  
T E L E P H O N E :  9 2 5 - 3 5 3 - 3 8 2 4   F A X :  9 2 5 - 9 0 5 - 1 9 2 6  

 

 

 

CERTIFICATIONS, LIMITATIONS AND STATEMENT OF 
INDEPENDENCE 
 

Pertaining to: 425 University Avenue (first floor) & 450 Kipling Street (second floor) 
  Palo Alto, California 94301 
 Mrs. Elizabeth Wong Number: WF-SLC-14-002592-01-1 

This report has been prepared by the staff of Transaction Management Corporation, Inc. for Mrs. 
Elizabeth Wong under the professional supervision of the principal and/or senior staff whose signatures 
appear hereon.  Neither Transaction Management Corporation, Inc., nor any staff member assigned to this 
investigation has any interest or contemplated interest, financial or otherwise, in the subject or 
surrounding properties, or in any entity which owns, leases, or occupies the subject or surrounding 
properties or which may be responsible for environmental issues identified during the course of this 
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Our firm does not now have, nor has it ever had, any affiliation, nor have we ever done any work for the 
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This is certified as true and correct to the best of my (our) knowledge. The above information is subject to 
penalty for false statements under 18 U.S.C. Section 1001. 
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Managing Partner      Environmental Professional 
Dariush Dastmalchi, R.E.P.A. Tim Loeb.  
April 21, 2014 

Transaction Management 
Corporation, Inc.	  



 

ENVIRONMENTAL SITE ASSESSMENT 1 TMC PROJECT NO. 14-13424.00 

TABLE OF CONTENTS 

1.0	   INTRODUCTION .............................................................................................................................................. 5	  
1.1	   Purpose ................................................................................................................................................... 5	  
1.2	   Detailed Scope of Services .................................................................................................................... 5	  
1.3	   Significant Assumptions ........................................................................................................................ 5	  
1.4	   Limitations and Exceptions .................................................................................................................... 5	  
1.5	   Special Terms and Conditions ............................................................................................................... 5	  

2.0	   SITE DESCRIPTION ........................................................................................................................................ 7	  
2.1	   Location and Legal Description ............................................................................................................. 7	  
2.2	   Property and Vicinity General Characteristics ....................................................................................... 7	  
2.3	   Current Use of the Property ................................................................................................................... 7	  
2.4	   Description of Property Improvements .................................................................................................. 7	  
2.5	   Current Use of Adjoining Properties ..................................................................................................... 7	  

3.0	   USER PROVIDED INFORMATION .............................................................................................................. 9	  
3.1	   Title Records .......................................................................................................................................... 9	  
3.2	   Environmental Liens or Activity and Use Limitation ............................................................................ 9	  
3.3	   Specialized Knowledge .......................................................................................................................... 9	  
3.4	   Commonly Known or Reasonably Ascertainable Information .............................................................. 9	  
3.5	   Valuation Reduction for Environmental Issues ..................................................................................... 9	  
3.6	   Owner, Property Manager, and Occupant Information ........................................................................ 10	  
3.7	   Reason for Performing Phase I ESA .................................................................................................... 10	  

4.0	   RECORDS REVIEW ....................................................................................................................................... 11	  
4.1	   Standard Environmental Record Sources ............................................................................................ 11	  
4.2	   Additional Environmental Record Sources .......................................................................................... 14	  

4.2.1	   County Recorder/ Assessor ................................................................................................. 14	  
4.2.2	   Fire/Police Officials ............................................................................................................ 14	  
4.2.3	   Building Department .......................................................................................................... 15	  
4.2.4	   Other Agencies ................................................................................................................... 15	  

4.3	   Physical Setting Sources ...................................................................................................................... 15	  
4.3.1	   Topography ......................................................................................................................... 15	  
4.3.2	   Soils/Geology ..................................................................................................................... 16	  
4.3.3	   Hydrology ........................................................................................................................... 16	  
4.3.4	   Flood Zone Information ...................................................................................................... 16	  
4.3.5	   Oil and Gas Exploration ..................................................................................................... 16	  

4.4	   Historical Use Information on the Property ......................................................................................... 16	  
4.4.1	   Aerial Photographs ............................................................................................................. 17	  
4.4.2	   Fire Insurance Maps ........................................................................................................... 17	  
4.4.3	   City Directories ................................................................................................................... 19	  
4.4.4	   Additional Historical Record Sources ................................................................................ 20	  
4.4.5	   Historical Summary ............................................................................................................ 20	  
4.4.6	   Prior Assessment Reports ................................................................................................... 22	  

4.5	   Historical Use Information on Adjoining Properties ........................................................................... 22	  
5.1	   Methodology and Limiting Conditions ................................................................................................ 23	  
5.2	   General Property Setting ...................................................................................................................... 23	  
5.3	   Exterior Observations .......................................................................................................................... 23	  

5.3.1	   Solid Waste Disposal .......................................................................................................... 23	  
5.3.2	   Surface Water Drainage ...................................................................................................... 23	  
5.3.3	   Wells and Cisterns .............................................................................................................. 24	  
5.3.4	   Wastewater ......................................................................................................................... 24	  
5.3.5	   Additional Property Observations ...................................................................................... 24	  

5.4	   Interior Observations ............................................................................................................................ 24	  
5.5	   Potential Environmental Conditions .................................................................................................... 24	  



 

ENVIRONMENTAL SITE ASSESSMENT 2 TMC PROJECT NO. 14-13424.00 

5.5.1	   Hazardous Materials and Petroleum Products Used or Stored at the Property .................. 24	  
5.5.1.1	    Unlabeled Containers and Drums ................................................................................ 24	  
5.5.1.2	    Disposal Locations of Regulated/ Hazardous Waste .................................................. 24	  
5.5.2	   Evidence of Releases .......................................................................................................... 24	  
5.5.3	   Polychlorinated Biphenyls (PCBs) ..................................................................................... 24	  
5.5.4	   Landfills .............................................................................................................................. 24	  
5.5.5	   Pits, Ponds, Lagoons, Sumps, and Catch Basins ................................................................ 25	  
5.5.6	   On-Property ASTs and USTs ............................................................................................. 25	  
5.5.7	   Radiological Hazards .......................................................................................................... 25	  
5.5.8	   Drinking Water ................................................................................................................... 25	  
5.5.9	   Additional Hazard Observations ......................................................................................... 25	  
5.5.10	   Asbestos-Containing Materials (ACM) ............................................................................ 25	  
5.5.11	   Radon ................................................................................................................................ 26	  
5.5.12	   Lead-Based Paint .............................................................................................................. 26	  
5.5.14	   Vapor Encroachment Conditions ...................................................................................... 26	  

6.0	   INTERVIEWS .................................................................................................................................................. 27	  
6.1	   Interview with Owner .......................................................................................................................... 27	  
6.2	   Interview with Property Manager ........................................................................................................ 27	  
6.3	   Interview with Occupants .................................................................................................................... 27	  
6.4	   Interview with Local Government Officials ........................................................................................ 27	  
6.5	   Interview with Others ........................................................................................................................... 27	  

7.0	   FINDINGS AND CONCLUSIONS ................................................................................................................. 28	  
7.1	   Findings ................................................................................................................................................ 28	  

7.1.1	   On-Property Environmental Conditions ............................................................................. 28	  
7.1.2	   Off-Property Environmental Conditions ............................................................................ 28	  
7.1.3	   Recognized Environmental Conditions .............................................................................. 28	  
7.1.4	   Historical Recognized Environmental Conditions ............................................................. 28	  
7.1.5	   Controlled Recognized Environmental Conditions ............................................................ 28	  
7.1.4	   De Minimis Environmental Conditions .............................................................................. 29	  

7.2	   Opinion ................................................................................................................................................. 29	  
7.3	   Conclusions .......................................................................................................................................... 29	  
7.4	   Recommendations ................................................................................................................................ 29	  
7.5	   Deviations ............................................................................................................................................ 29	  

8.0	   REFERENCES ................................................................................................................................................. 30	  
 
FIGURES 
Figure 1 Property Location Map 
Figure 2 Property Plan 
Figure 3 Topographic Map 

 

APPENDIX 

Appendix A Property Photographs 
Appendix B Historical Research Documentation 

Exhibit B-1 Aerial Photographs 
Exhibit B-2 Fire Insurance Maps 
Exhibit B-3 Historical Topographic Maps 

Appendix C Regulatory Records Documentation 
Exhibit C-1 Mapped Database Report 
Exhibit C-2 General Public Records 

Appendix D Interview Records 
Appendix E Client-Provided Documentation  
Appendix F Other Supporting Documentation 
Appendix G Qualifications Of Envionmental Professionals 



 

ENVIRONMENTAL SITE ASSESSMENT 3 TMC PROJECT NO. 14-13424.00 

EXECUTIVE SUMMARY 

Transaction Management Corporation (TMC) has performed a Phase I Environmental Site Assessment 
(ESA) in general accordance with the scope of work and limitations set forth by Mrs. Elizabeth Wong for 
the Property located at 425 University Avenue and 450 Kipling Street in Palo Alto, Santa Clara County, 
California. 

The Phase I Environmental Site Assessment is designed to provide Mrs. Elizabeth Wong with an 
assessment concerning environmental conditions (limited to those issues identified in the report) as they 
exist at the property.  This assessment was conducted utilizing generally accepted ESA industry standards 
in accordance with ASTM E 1527-13, Standard Practice for Environmental Site Assessments: Phase I 
Environmental Site Assessment Process. 

The Property consists of a rectangular parcel on the northwest side of University Avenue in Palo Alto, 
California.  The Property is developed with a two-story retail/commercial building.  The Property is identified 
with two street addresses, 425 University Avenue and 450 Kipling Street, and is designed for retail and 
commercial purposes. The building is currently occupied by an architectural firm (Topos Architects) and a 
San Francisco Giants Dugout store.  A Property survey was not provided and as such, the exact lot 
dimensions and size are unknown.  However, according to information obtained from the Santa Clara County 
Assessor, the Property is approximately 2750 square feet (sf) in size.  Reportedly (owners of the Property), 
the building provides approximately 2900 gross sf of building space (approximately 1900 sf on the ground 
floor and 1000 sf on the upper floor). An alleyway paved with asphalt and concrete is located directly behind 
the building along the northwest border of the Property. No other structures or significant surface features 
were noted on the Property at the time of the reconnaissance. 

The Property is bordered to the northeast by two retail buildings that are occupied by Marine Layer, 
Shady Lane, and Design Within Reach (429-447 University Avenue) and a beauty salon and yoga studio 
at 440 Kipling Street. The Property is bordered to the west-northwest by an alleyway and a 
retail/commercial building (431-441Waverly Street). The Property is bordered to the south-southwest by 
a building that is occupied by Mediterranean Cuisine restaurant (423 University Avenue). The Property is 
bordered by University Avenue to the east-southeast by Peet’s Coffee & Tea (436 University Avenue), 
Lulu Lemon Athletica, a clothing store (432 University Avenue) and Union Bank (400 University 
Avenue). 

Information from historical sources indicates that the Property was an undeveloped parcel from at least 
1895 to 1924.  Reportedly, the Property was developed with the current structure in 1937 (current owner 
of the Property reported that the building was constructed in 1937 (by the current owner’s grandfather). 
Based on the readily available records the Property has been occupied by a number of non-manufacturing 
retail businesses.    

Conclusions 

TMC has performed a Phase I Environmental Site Assessment in conformance with the scope and 
limitations of ASTM Practice E 1527-13 of 425 University Avenue and 450 Kipling Street in Palo Alto, 
California (the Property).  Any exceptions to or deletions from this practice are described in Section 1.4 
of this report.  This assessment has revealed no evidence of Recognized Environmental Conditions in 
connection with the Property.  

On-site: 

Based on the current and historical information available, there is a low potential that the Property has been 
impacted by the on-site operations. 

The suspect asbestos containing materials (ACM) were found to be in good condition at the time of the 
assessment with a low potential for disturbance.  The suspect materials observed at the Property may be 
maintained through the provisions of an Operations and Maintenance (O&M) plan.   



 

ENVIRONMENTAL SITE ASSESSMENT 4 TMC PROJECT NO. 14-13424.00 

Off-site: 

Based on the review of available information including current regulatory databases, there is a low 
potential that the Property has been impacted by the off-site operations. 
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1.0 INTRODUCTION 
Transaction Management Corporation (TMC) was retained by Mrs. Elizabeth Wong to conduct a Phase I 
Environmental Site Assessment (ESA) of the Property located at 425 University Avenue and 450 Kipling 
Street in Palo Alto, Santa Clara County, California.  The protocol used for this assessment is in general 
conformance with ASTM E 1527-13, Standard Practice for Environmental Site Assessments: Phase I 
Environmental Site Assessment Process. 

On April 9, 2014, Tim Loeb, a representative of TMC, conducted a site reconnaissance to assess the 
possible presence of petroleum products and hazardous materials at the Property.  TMC’s investigation 
included a review of aerial photographs, a reconnaissance of adjacent properties, background research, 
and a review of available local, state, and federal regulatory records regarding the presence of petroleum 
products and/or hazardous materials at the Property. 

TMC contracted Environmental Data Resources (EDR), to perform a computer database search for local, 
state, and Federal regulatory records pertaining to environmental concerns for the Property and properties 
in the vicinity of the Property (see Section 3.0). 

1.1 Purpose 
The purpose of this Phase I Environmental Site Assessment (ESA) was to identify existing or 
potential Recognized Environmental Conditions (as defined by ASTM Standard E-1527-13) in 
connection with the Property.  TMC understands that the findings of this study will be used by Mrs. 
Elizabeth Wong to evaluate a pending financial transaction in connection with the Property.   

1.2 Detailed Scope of Services 
The scope of work for this ESA is in general accordance with the requirements of ASTM 
Standard E 1527-13.  TMC warrants that the findings and conclusions contained herein were 
accomplished in accordance with the methodologies set forth in the Scope of Work.  These 
methodologies are described as representing good commercial and customary practice for 
conducting an Environmental Site Assessment of a property for the purpose of identifying 
recognized environmental conditions.   

No other warranties are implied or expressed. 

1.3 Significant Assumptions 
There is a possibility that even with the proper application of these methodologies there may exist 
on the Property conditions that could not be identified within the scope of the assessment or 
which were not reasonably identifiable from the available information.  TMC believes that the 
information obtained from the record review and the interviews concerning the site is reliable.  
However, TMC cannot and does not warrant or guarantee that the information provided by these 
other sources is accurate or complete.  The methodologies of this assessment are not intended to 
produce all inclusive or comprehensive results, but rather to provide Mrs. Elizabeth Wong with 
information relating to the Property. 

1.4 Limitations and Exceptions 
The findings and conclusions contain all of the limitations inherent in these methodologies that 
are referred to in ASTM 1527-13.   

• No restrictions or limitations were encountered during the completion of this assessment. 

1.5 Special Terms and Conditions 
The conclusions and findings set forth in this report are strictly limited in time and scope to the 
date of the evaluations.  The conclusions presented in the report are based solely on the services 
described therein, and not on scientific tasks or procedures beyond the scope of agreed-upon 
services or the time and budgeting restraints imposed by the client. No subsurface exploratory 
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drilling or sampling was done under the scope of this work. Unless specifically stated otherwise 
in the report, no chemical analyses have been performed during the course of this ESA.  

Some of the information provided in this report is based upon personal interviews, and research 
of available documents, records, and maps held by the appropriate government and private 
agencies.  This is subject to the limitations of historical documentation, availability, and accuracy 
of pertinent records and the personal recollections of those persons contacted. 
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2.0 SITE DESCRIPTION 

2.1 Location and Legal Description 
The address of the Property is 425 University Avenue and 450 Kipling Street in Palo Alto, Santa 
Clara County, California.  The Property is located in a fully urbanized retail area of downtown 
Palo Alto and is identified by Assessor Parcel Number (APN) 120-15-029. A copy of the legal 
description is included in the Appendix. 

According to the Santa Clara County Assessor, the Property is currently owned by Richard 
Christiansen, Trustee. 

2.2 Property and Vicinity General Characteristics 
The Property is located in a fully urbanized area of downtown Palo Alto; offices, stores, restaurants 
and a bank are located in the immediate surrounding area. The Property consists of a rectangular 
parcel on the northwest side of University Avenue in Palo Alto, California.  The Property is 
developed with a two-story retail/commercial building.  The Property is located at 425 University 
Avenue (first floor) & 450 Kipling Street (second floor), and is used for retail and commercial 
purposes. The building is currently occupied by an architectural firm (Topos Architects) and a San 
Francisco Giants Dugout store.  According to information from the Santa Clara County Assessor, the 
Property is approximately 2750 square feet (sf) in size.  Reportedly (owners of the Property), the 
building provides approximately 2900 gross sf of building space (approximately 1900 sf on the 
ground floor and 1000 sf on the upper floor). An alleyway paved with asphalt and concrete is located 
directly behind the building along the northwest border of the Property. Access to the Property is 
from University Avenue and the alleyway behind the building. No other structures or significant 
surface features were noted on the Property at the time of the reconnaissance. 

2.3 Current Use of the Property 
The Property is designed for retail or commercial use.  The Property is currently occupied by a San 
Francisco Giants Dugout store and an architectural firm (Topos Architects). 

2.4 Description of Property Improvements 
The Property is developed with a two-story retail building that was reportedly constructed in 1937 
and remodeled in the mid 1990s. The building is a reinforced poured concrete structure on a grade-
level concrete slab foundation. The building includes two covered parking spaces and an internal 
stairway that accesses the upper floor.  Interior construction materials include gypsum wallboard, 
carpet, hardwood flooring, ceramic floor tiles, acoustic ceiling tiles and pink fiberglass insulation. 
The building is finished with a flat wood deck roof and built-up or asphalt composition shingles that 
were recently coated with a reflective sealant material.  

The City of Palo Alto supplies drinking water to the Property from the municipal distribution 
system. According to the annual Water Quality Report, the potable water supplied to the Property 
is in compliance with federal, state, and local drinking water standards, including those for lead 
and copper. Sanitary discharges on the Property are discharged to the municipal sanitary sewer 
system. The Property area is serviced by the City of Palo Alto. Evidence to suggest the presence or 
usage of drywells or septic systems at the Property was not identified during the assessment. The 
City of Palo Alto Utilities Division supplies electricity and natural gas to the Property. 

2.5 Current Use of Adjoining Properties 
North: The Property is bordered to the northeast by two retail buildings that are occupied by 

Marine Layer, Shady Lane, and Design Within Reach (429-447 University Avenue) 
and a beauty salon and yoga studio at 440 Kipling Street.  

South: The Property is bordered to the south-southwest by a building that is occupied by 
Mediterranean Cuisine restaurant (423 University Avenue).   
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East: The Property is bordered by University Avenue to the east-southeast by Peet’s Coffee 

& Tea (436 University Avenue), Lulu Lemon Athletica, a clothing store (432 
University Avenue) and Union Bank (400 University Avenue). 
 

West: The Property is bordered to the west-northwest by an alleyway and a 
retail/commercial building (431-441Waverly Street).   
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3.0 USER PROVIDED INFORMATION 
Pursuant to ASTM E 1527-13, TMC requested the following site information from Mrs. Elizabeth Wong 
(User of this report) and from the Key Property Manager.  

3.1 Title Records 
TMC requested title records from the User and Key Property Manager (Lynn Christiansen 
Esquer, owner) however, title records were not available and were not provided to TMC for 
review.   Based on the available information, our site observations, and or information obtained 
from the other sources, the lack of title records does not represent a significant data gap and it is 
not expected to alter the conclusions of this report. 

3.2 Environmental Liens or Activity and Use Limitation 
TMC requested information from the User and Key Property Manager (Lynn Christiansen 
Esquer, owner) regarding knowledge of environmental liens, activity and use limitations for the 
Property. The Property Manager was not aware of environmental liens, activity and use 
limitations for the Property.  

A User questionnaire was not provided.  However, based on the available information, our site 
observations, and or information obtained from the other sources, the lack of User questionnaire 
does not represent a significant data gap and it is not expected to alter the conclusions of this 
report. 

3.3 Specialized Knowledge 
TMC inquired with the User and Key Property Manager, (Lynn Christiansen Esquer, owner) 
regarding any specialized knowledge of environmental conditions associated with the Property. 
The Property Manager was not aware of environmental conditions associated with the Property. 

A User questionnaire was not provided.  However, based on the available information, our site 
observations, and or information obtained from the other sources, the lack of User questionnaire 
does not represent a significant data gap and it is not expected to alter the conclusions of this 
report. 

3.4 Commonly Known or Reasonably Ascertainable Information 
TMC inquired with the User and Key Property Manager (Lynn Christiansen Esquer, owner) 
regarding any commonly known or reasonably ascertainable information within the local 
community about the Property that is material to recognized environmental conditions in 
connection with the Property.  Related information was not received prior to issuance of this 
assessment.  The Property Manager was not aware of knowledge regarding any commonly known 
or reasonably ascertainable information within the local community about the Property that is 
material to recognized environmental conditions in connection with the Property. 

A User questionnaire was not provided.  However, based on the available information, our site 
observations, and or information obtained from the other sources, the lack of User questionnaire 
does not represent a significant data gap and it is not expected to alter the conclusions of this 
report. 

3.5 Valuation Reduction for Environmental Issues 
TMC inquired with the User and Key Property Manager, (Lynn Christiansen Esquer, owner) 
regarding any knowledge of reductions in property value due to environmental issues.  The 
Property Manager was not aware of reductions in property value due to environmental issues. 

A User questionnaire was not provided.  However, based on the available information, our site 
observations, and or information obtained from the other sources, the lack of User questionnaire 
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does not represent a significant data gap and it is not expected to alter the conclusions of this 
report. 

3.6 Owner, Property Manager, and Occupant Information 
The following information regarding the Owner, Property Manager and Occupants was provided 
by the User and Key Property Manager.   

Property Owner: Richard Christiansen, Trustee 

Property Manager: Lynn Christiansen Esquer 

Occupants: San Francisco Giants Dugout store and Topos Architects 

3.7 Reason for Performing Phase I ESA 
The purpose of this ESA was to identify existing or potential Recognized Environmental Conditions 
(as defined by ASTM Standard E-1527-13) in connection with the Property.  This ESA was also 
performed to permit the User to satisfy one of the requirements to qualify for the innocent 
landowner, contiguous property owner, or bona fide prospective purchaser limitations on scope 
of Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) (42 
U.S.C. §9601) liability (hereinafter, the “landowner liability protections,” or “LLPs”).  ASTM 
Standard E-1527-13 constitutes “all appropriate inquiry into the previous ownership and uses of 
the property consistent with good commercial or customary practice” as defined at 42 U.S.C. 
§9601(35)(B). 

TMC understands that the findings of this study will be used by Mrs. Elizabeth Wong to evaluate a 
pending financial transaction in connection with the Property. 
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4.0 RECORDS REVIEW 

4.1 Standard Environmental Record Sources 
Information from standard Federal and state environmental record sources was provided through 
Environmental Data Resources Inc. (EDR).  Data from governmental agency lists are updated and 
integrated into one database, which is updated as these data are released.  This integrated database 
also contains postal service data in order to enhance address matching. Records from one 
government source are compared to records from another to clarify any address ambiguities.  The 
demographic and geographic information available provides assistance in identifying and 
managing risk.  The accuracy of the geocoded locations is approximately +/-300 feet. 

In some cases, location information supplied by the regulatory agencies is insufficient to allow 
the database companies to geocode facility locations.  These facilities are listed under the 
unmappables (orphan sites) section within the EDR report.  A review of the unmappable facilities 
indicated that none of these facilities are within the ASTM minimum search distance from the 
Property. 

Regulatory information from the following database sources regarding possible recognized 
environmental conditions, within the ASTM minimum search distance from the Property, was 
reviewed. Specific facilities are discussed below if determined likely that a potential recognized 
environmental condition has resulted at the Property from the listed facilities. Please refer to 
Appendix C-1 for a complete listing. 

Federal NPL 

The National Priorities List (NPL) is the United States Environmental Protection Agency (EPA) 
database of uncontrolled or abandoned hazardous waste sites identified for priority remedial actions 
under the Superfund Program. 

The Property is not listed as a NPL facility. No NPL site is listed within one mile of the Property.   

Federal CERCLIS List 

The Comprehensive Environmental Response, Compensation and Liability Information System 
(CERCLIS) list is a compilation of sites that the EPA has investigated or is currently investigating 
for a release or threatened release of hazardous substances. 

The Property is not listed as a CERCLIS facility.  No CERCLIS site is listed within one-half mile of 
the Property. 

Federal CERCLIS NFRAP Sites List 

The CERCLIS No Further Remedial Action Planned (NFRAP) List is a compilation of sites that the 
EPA has investigated, and has determined that the facility does not pose a threat to human health or 
the environment, under the CERCLA framework. 

The Property is not listed as a CERCLIS-NFRAP facility. No CERCLIS-NFRAP sites are listed 
within one-half mile of the Property.   

Federal Resource Conservation and Recovery Act (RCRA) CORRACTS Facilities List  

The EPA Resource Conservation and Recovery Act (RCRA) Program identifies and tracks 
hazardous waste from the point of generation to the point of disposal.  The RCRA Treatment, 
Storage and Disposal (TSD) database is a compilation by the EPA of reporting facilities that treat, 
store or dispose of hazardous waste.  The CORRACTS database is the EPA’s list of treatment 
storage or disposal facilities subject to corrective action under RCRA.   

The Property is not listed as a RCRA CORRACTS facility. No RCRA CORRACTS facilities are 
listed within one mile of the Property.  
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Federal Resource Conservation and Recovery Act (RCRA) Non-CORRACTS TSD Facilities 
List 

The RCRA TSD database is a compilation by the EPA of reporting facilities that treat, store or 
dispose of hazardous waste. 

The Property is not listed as a RCRA Non-CORRACTS TSD facility.  No RCRA Non-CORRACTS 
TSD site is listed within one-half mile of the Property.   

Federal RCRA Generator List 

The RCRA program identifies and tracks hazardous waste from the point of generation to the point 
of disposal.  The RCRA Generators database is a compilation by the EPA of reporting facilities that 
generate hazardous waste. 

The Property is not listed as a RCRA Generator.  Nine RCRA generator facilities including two 
RCRA Large Quantity Generators (LQG), six Small Quantity Generators and one Conditionally 
Exempt Small Quantity Generator (CESQG), are listed within one-quarter mile of the Property.   
None of these site are located at or adjacent to the Property. Based on distance, inferred 
hydrological orientation, type of waste generated, and the lack of reported RCRA violations, there 
is a low potential that these facilities have significantly impacted the Property.  

Four of the reported RCRA Generators are located at an estimated up-gradient direction from the 
Property and are briefly discussed below. 

• CVS Pharmacy at 352 University Avenue, is located approximately 500 feet south-southwest 
of the Property.  Based on the distance, the current regulatory status, the type of waste 
generated and the absence of reported RCRA violations, there is a low potential that this 
facility has impacted the Property.  

• Ritz Camera Centers, Inc. at 222 University Avenue, is located approximately 1140 feet 
south-southwest of the Property.  Based on the distance, the current regulatory status, the type 
of waste generated and the absence of reported RCRA violations, there is a low potential that 
this facility has impacted the Property. 

• Walgreens 781 at 300 University Avenue, is located approximately 700 feet south-southwest 
of the Property in an inferred up-gradient location. This store is also listed as a Conditionally 
Exempt Small Quantity Generator (CESQG). Based on the distance, type of waste generated, 
the current regulatory status and the absence of reported RCRA violations, there is a low 
potential that this facility has impacted the Property. 

• Compaq Computer Corp. Alta Vista at 529 Bryant Street, is located approximately 725 feet 
south-southwest of the Property. Based on the distance, the current regulatory status and 
absence of reported RCRA violations, there is a low potential that this facility has impacted the 
Property. 

Federal Institutional Control/Engineering Control Registries (IC/EC) 

The Federal Institutional Control/Engineering Control Registries is a database used to record 
institutional controls, land use restrictions and engineering control requirements on contaminated 
propertied.   

The Property is not listed as Federal Institutional Control or Engineering Controls facility. No 
Federal Institutional Control or Engineering Controls facilities are listed within 0.5 miles of the 
Property.    

US Brownfields 

The US EPA maintains a list of Brownfield properties from the Cleanups in My Community 
Program. 

The Property is not listed as a US Brownfields site.  No US Brownfields sites are listed within 0.5 
miles of the Property.   



 

ENVIRONMENTAL SITE ASSESSMENT 13 TMC PROJECT NO. 14-13424.00 

Federal Emergency Response Notification System (ERNS) 

The Emergency Response Notification System (ERNS) is a national database used to collect 
information on reported release of oil or hazardous substances. 

The Property is not listed as an ERNS site. 

State/Tribal Sites-Equivalent NPL (RESPONSE) 

This database identifies confirmed release sites where the California Environmental Protection 
Agency, Department of Toxic Substances Control (DTSC), is involved in remediation, either in a 
lead or oversight capacity.  These confirmed release sites are generally high-priority and high 
potential risk. 

The Property is not listed as a State/Tribal NPL Equivalent site. One State/Tribal-Equivalent NPL 
site is listed within one mile of the Property. This site is identified at Camp Fremont facility, which is 
located approximately 0.8 miles west of the Property. This site is also reported on the DTSC 
ENVIROSTOR database as an Inactive site that “Needs Evaluation.”  Based on the distance and 
current regulatory status, there is a low potential that this facility has impacted the Property. 

State/Tribal Sites-Equivalent CERCLIS (ENVIROSTOR) 

The California Environmental Protection Agency, Department of Toxic Substances Control, has 
developed an electronic database system with information about sites that are known to be 
contaminated with hazardous substances as well as information on uncharacterized properties 
where further studies may reveal problems. The Site Mitigation and Brownfields Reuse Program 
Database, formerly known as CalSites, is used primarily by DTSC’s staff as an informational tool 
to evaluate and track activities at properties that may have been affected by the release of 
hazardous substances. 

The Property is not listed as a State/Tribal CERCLIS Equivalent site. Three CERCLIS Equivalent 
sites are listed within one mile of the Property. These are: 

• Town and Country Cleaners at 855 El Camino Real is located approximately 0.64 miles 
south of the Property. Site characterization work has been performed; additional soil gas 
probes and groundwater monitoring wells are proposed for installation with oversight from 
the DTSC. Based on the distance and the subsurface investigation work completed, there is a 
low potential that this facility has impacted the Property. 

• Camp Fremont is reportedly approximately 0.8 miles west of the Property. This site is 
reported to be an Inactive site that “Needs Evaluation.” Based on the distance, there is a low 
potential that this facility has impacted the Property. 

• Photo Time at 138 Stanford Shopping Center is located approximately 0.92 miles southwest 
of the Property. This site is reported to be an Inactive site that “Needs Evaluation.” Based on 
the distance, there is a low potential that this facility has impacted the Property. 

State Solid Waste/Landfill Facilities (SWLF) 

A database of SWLF is prepared by the California Department of Resources, Recycling, and 
Recovery 

The Property is not listed as a SWLF facility.  No SWLF facilities are listed within 0.5 miles of the 
Property.  

State/Tribal Leaking Underground Storage Tank List (LUST) 

The California Water Resources Control Board and the Regional Water Quality Control Boards 
(RWQCB) compile lists of all leaks of hazardous substances from underground storage tanks.   

The Property is not listed as a LUST facility.  Forty-two LUST facilities are listed within 0.5 
miles of the Property. Nine site are located within ¼ mile of the Property.  Eight of the nine sites 
have received a case closed status.  The remaining site is discussed below: 
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• City Hall at 250 Hamilton is located approximately 1,100 feet south of the Property.  
TMC reviewed the readily available records at the RWQCB for this site.  Based on the 
information available, there is a low potential that this facility has impacted the Property. 

The closest LUST site to the Property is the Varsity Theater at 456 University Avenue, 
approximately 85 feet east of the Property. The regulatory status, for this facility is listed as case 
closed.  TMC reviewed the readily available records at the RWQCB for this site.  Based on the 
information available, there is a low potential that this facility has impacted the Property. 

The remaining LUST cases are located more than a ¼ mile from the Property.  Based on the 
distance and or regulatory status, there is a low potential that these facilities have impacted the 
Property.  

State/Tribal Underground Storage Tank List (UST) 

The California Water Resources Control Board Underground Storage Tank Program compiles a 
list of UST locations. 

The Property is not identified as a UST site. Two UST sites are listed within 0.25 miles of the 
Property.  

• AT&T/SBC at 345 Hamilton Avenue, is located approximately 750 feet south of the 
Property. Based on the distance and regulatory status, there is a low potential that this facility 
has impacted the Property. 

• City of Palo Civic Center at 250 Hamilton Avenue is located approximately 1100 feet south 
of the Property. Former LUST cases at both of these locations have been closed by the lead 
regulatory agency after the completion of investigations and any required remediation. 
Based on the information available, there is a low potential that this facility has impacted the 
Property. 

State/Tribal Institutional Control/Engineering Control Registries (IC/EC) 

The USEPA compiles a list of Institutional Control and Engineering Control Registries. 

The Property is not listed as having an Institutional Control or Engineering Control. No 
Institutional Control sites are listed within 0.25 miles of the Property.  

State/Tribal Voluntary Cleanup Program (VCP) Sites 

The California DTSC Cleanup Program compiles a list of all sites in the VCP.   

The Property is not listed as a Voluntary Cleanup Site.  No VCP sites are listed within one-half mile 
of the Property.  

Manufactured Gas Plant 

No Manufactured Gas Plants are located within 1 mile of the Property.  

4.2 Additional Environmental Record Sources 

4.2.1 County Recorder/ Assessor 
Information regarding environmentally-related liens or easements was requested from the 
Santa Clara County Assessor.  The information was not readily available.  Such 
information requires a record search at the county recorder.  The Property is not listed on 
a Lien database in the EDR database report. 

4.2.2 Fire/Police Officials 
TMC contacted the City of Palo Alto Fire Department (PAFD) on April 14, 2014, to obtain 
information indicating the presence of underground storage tanks and for the use of 
hazardous materials at the Property. In addition, TMC contacted the PAFD to obtain 
information regarding documented incidents involving toxic releases, hazardous 
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substances spills, and emergency response actions related to the release of petroleum 
products and/or hazardous substances, which may have occurred at the Property and/or 
adjacent properties.  

Available records with the fire department did not include any indications of hazardous 
materials storage, installation or removal of underground tanks, or responses to incidents 
involving hazardous substances. 

4.2.3 Building Department 
Records from the Palo Alto Building Department were reviewed for evidence indicating 
the developmental history and use of the Property, and for the presence of documentation 
relative to underground storage tanks.   

According to the building department records reviewed:  

• Permits were issued in 1966 for the installation of a drinking fountain and to change 
the electrical service. 

• A permit was issued in 1975 to repair a front step. 

• A permit was issued in 1981 to remove a tar & gravel roof. 

• A permit was issued in 1982 for Tenant Improvements (addition of office space). 

• Permits were issued in 1994 for interior demolition work and Tenant Improvements 
for Soundworks. 

• Permits were issued in 1995 for the addition of a sign, an air conditioning unit, and 
skylights to the building. 

• A Use permit was finaled in July, 2011for the San Francisco Giants Dugout store. 

• A permit was issued in July 2012 for a gas leak repair and valve replacement. 

No records indicative of the current or past presence of USTs or other improvements of 
concern were noted.     

4.2.4 Other Agencies 
Santa Clara County Environmental Health Department 

TMC contacted the Santa Clara County Environmental Health Department (SCCEHD) on 
April 9, 2014 for records regarding the Property.  These records may contain evidence 
indicating current and/or historical hazardous materials usage, storage or releases as well 
as the presence of underground storage tanks.  

According to a staff member, no records were on file for the Property at the SCCEHD. 

4.3 Physical Setting Sources 

4.3.1 Topography 
The United States Geological Survey (USGS), Palo Alto, California Quadrangle 7.5-
minute series topographic map was reviewed for this ESA.  This map was published by 
the USGS in 1991.  According to the contour lines on the topographic map, the Property 
is located at approximately 50 feet above mean sea level (MSL).  The contour lines in the 
area of the Property indicate the area is sloping moderately downward to the north and 
east. 
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The Property is depicted in a fully urbanized area. No surface waters are shown on or 
adjacent to the Property, nor are production wells or other significant surface features 
depicted on the USGS map.   

4.3.2 Soils/Geology 
The Property is located on the San Francisquito Cone, which is underlain by Pleistocene-
age alluvium. These materials are characterized by thick deposits of unconsolidated and 
moderately consolidated gravel, sand, and silt interfingered with stream deposits in 
narrow drainage channels. Based on soil boring logs from an adjacent parcel, shallow soil 
is described as sandy clay, gravelly sand, and silty clay to approximately 30 feet below 
ground surface (bgs).  

The San Francisqito Cone is located in the northwestern part of the Santa Clara Valley, a 
broad sediment filled basin bounded on the southwest by the Santa Cruz Mountains and 
on the northeast by the Diablo Mountain Range that is located within the Coast Ranges.  

4.3.3 Hydrology 
According to the Ground Water Atlas of the United States, Segment 1 California and 
Nevada, the Property is underlain by the Santa Clara Valley Groundwater Basin.  This 
coastal aquifer system is an important source of potable water that is widely used in 
municipal systems, agriculture, and light industry. The basin includes several distinct sand 
and gravel aquifers at varying depths below grade. Boring logs from a geotechnical 
investigation on the adjacent parcel to the north-northeast indicate that first groundwater at 
the Property occurs approximately 27 to 35 feet bgs. Regional flow direction is towards the 
northeast and the margins of San Francisco Bay. 

The nearest surface water in the vicinity of the Property is San Francisquito Creek located 
approximately 0.5 miles west of the Property. No water wells, petroleum production 
wells, or monitoring wells were observed at the Property. Furthermore, no settling ponds, 
lagoons, surface impoundments, wetlands, or natural drainage basins were observed at 
the Property during the site evaluation.  Storm water runoff is directed towards storm 
drain grates located in one covered parking space and in the adjacent alleyway that 
parallels the northwest boundary of the Property. 

Drinking water is provided by the City of Palo Alto.  The Property does not overlie a sole 
source aquifer.  

4.3.4 Flood Zone Information 
A review of the Flood Insurance Rate Maps, published by the Federal Emergency 
Management Agency (FEMA), was performed.  According to Panel Number 06085C 
0010H, dated May 18, 2009, the Property is located in the “X” zone.  Flood Zone “X” 
regions are areas where the threat of flooding is minimal (0.2% chance of annual 
flooding).  The distance to the nearest 100-year flood plain is approximately 0.5 miles to 
the west. 

4.3.5 Oil and Gas Exploration 
No evidence to suggest the presence of on-site oil/gas wells was identified on the 
Property or adjacent parcels during this assessment.  

4.4 Historical Use Information on the Property 
Information from historical sources indicates that the Property was an undeveloped parcel from at 
least 1895 to 1924.  Reportedly, the Property was developed with the current structure in 1937 
(current owner of the Property reported that the building was constructed in 1937 (by the current 
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owner’s grandfather). Based on the readily available records the Property has been occupied by a 
number of non-manufacturing retail businesses.  

4.4.1 Aerial Photographs 
Available aerial photographs dated 1939, 1948, 1956, 1968, 1974, 1981, 1991, 1998, 2009, 
2010 and 2012 from EDR were reviewed for this ESA.  Copies of the photographs, except 
1974 and 2008, are included in Appendix B-1 of this report. These two photos are not 
included in the Appendix because of their poor quality. Based on TMC’s review of 
historical aerial photographs, no evidence of recognized environmental conditions is 
evident on the Property. 

Date:   1939 

Description: The 1939 aerial photograph shows the Property and adjoining parcels as 
developed with the current buildings.  

Date: 1948 

Description: The 1948 aerial photograph shows the Property and adjoining parcels as 
developed with the current buildings. 

Date: 1956 

Description: The 1956 aerial photograph shows the Property and adjoining parcels as 
developed with the current buildings.  

Date: 1968 

Description: The 1968 photo shows the Property and the adjacent parcels essentially 
the same as they appeared in the previous aerial photograph.  

Date: 1981 

Description: The 1981 aerial photo shows the Property and the adjacent parcels 
essentially the same as they appeared in the 1968 aerial photograph. 

Date: 1991 

Description: The 1991 aerial photo shows the Property and the adjacent parcels 
essentially the same as they appeared in the previous aerial photograph. 

Date: 2009 

Description: The 2009 aerial photo shows the Property and adjacent parcels as 
developed with the current structures. 

Date: 2010  

Description: The 2010 aerial photo shows the Property and adjacent parcels as 
developed with the current structures. 

Date: 2012  

Description: The 2012 aerial photo shows the Property and adjacent parcels as 
developed with the current structures.   

4.4.2 Fire Insurance Maps 
Sanborn Fire Insurance maps dated 1895, 1897, 1901, 1904, 1908, 1924, 1947, 1948, 
1949, 1956, 1969, and 1978 were available for review, and were provided by Sanborn 
Map Company via EDR.  Copies of the maps are included in Appendix B-1. 

 

Date: 1895 
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Description: The 1895 Sanborn Map depicts the Property and adjoining parcels as 
primarily vacant land.   

Date: 1897 

Description: The 1897 Sanborn Map depicts the Property and adjoining parcels as 
primarily vacant land.   

Date: 1901 

Description: The 1901 Sanborn Map depicts the Property as undeveloped. The 
adjacent parcel to the northeast is depicted as a dwelling.  The adjacent 
parcel to the southeast appear as a parking lot for Presbyterian church. 
The adjoining parcel to the northeast and southeast appear as primarily 
undeveloped.  

Date: 1904 

Description: The 1904 Sanborn Map shows the Property remains the same as it 
appeared in the previous map.  

Date: 1908 

Description: The 1908 Sanborn Map shows the Property and the adjoining parcels 
remain essentially the same as they appeared in the previous map.  

Date: 1924 

Description: The 1924 Sanborn depicts the Property as undeveloped. The adjacent 
parcel to the northeast is depicted as a dwelling.  The adjacent parcel to 
the southeast appear as a parking lot for Presbyterian church. The 
adjacent parcel to the southeast is labeled as “Furnr” (possibly a furniture 
store).  

Date: 1947 

Description: The 1947 Sanborn depicts the existing building at the Property. The 
adjacent parcel to the northeast is developed with a building that includes 
two stores and a restaurant. The adjacent parcels to the northwest, 
southwest and southeast appear as developed with stores. The existing 
alley is constructed directly behind the Property. .  

Date: 1948 

Description: The 1948 Sanborn Map shows the Property and the adjoining parcels 
remain essentially the same as they appeared in the previous map.  

Date: 1949 

Description: The 1949 Sanborn Map shows the Property and adjoining parcels as 
developed with the current buildings.  

Date: 1956 

Description: 1956 Sanborn Map shows the Property and adjoining parcels as 
developed with the current buildings. 

Date: 1969 

Description: The 1969 Sanborn Map shows the Property and the adjoining parcels 
remain essentially the same as they appeared in the previous map. 

Date: 1978 
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Description: The 1978 Sanborn Map shows the Property and the adjoining parcels 
remain essentially the same as they appeared in the previous map. 

 4.4.3 City Directories 
TMC reviewed historical city directories at the Santa Clara Library and the Palo Alto 
Historical Association for past names and business that were listed for the Property and 
adjoining properties.  The findings are presented in the following table: 

YEAR ON-SITE ADJOINING PROPERTIES 

1940 

 

Kenyon’s Pharmacy 
(425 University Avenue) 

 
 

Northeast – Willson Cafeteria, Beauty Salon  
Southwest –  Gold Seal Creamery (423 University Ave.) 
Southeast –    Morwear Paint Store, Palo Alto Furniture 
Northeast –  No listings 

1950 
Beauty Shop 

(425 University Avenue) 

 
 
 

Northeast –  Willson Restaurant, Thomas Timms Radios 
Southwest –   Gold Seal Creamery (423 University Ave) 
Southeast –    Friedman Paint Co., Palo Alto Furniture, 
Women’s Clothing 
Northwest –  No listings 

1960 
Pocan Beauty Shop 

425 University Avenue 
 
 
 

Northeast –  Tailors, Delmer Business Machines, Palo 
Alto Radio & Television Service (440 Kipling 
Street) 

Southwest –  Cook House Restaurant (423 University 
Avenue) 

Southeast –    Palo Alto Furniture, Palo Alto Melody Lane 
Northwest –  No listings 

1970 
Morris Plan of California - 
Finance (425 University 

Avenue (first floor) & 450 
Kipling Street (second floor)) 

Northeast –  Tailors, Delmer Business Machines, Palo 
Alto Radio & Television Service (440 Kipling 
Street) 

Southwest –   Celia’s No. 3 Restaurant (423 University 
Avenue) 

East –    Pease Advertising Agency, Beneficial Finance, 
Timely Fabrics 

West –  No listings 

1975 Morris Plan of California 
(425 University Avenue (first 
floor) & 450 Kipling Street 

(second floor)) 
 
 
 
 

Northeast –  Tailors, Delmer Business Machines, Palo 
Alto Radio & Television Service (440 Kipling 
Street) 

Southwest –   Celia’s No. 3 Restaurant (423 University 
Avenue) 

Southeast –    Mobilia, Yosh Hair Stylists, Timely Fabrics 
Northwest –  No listings 

1980 Morris Plan of Palo Alto 
(425 University Avenue (first 
floor) & 450 Kipling Street 

(second floor)) 
 
 
 
 

Northeast –  Tailors, Delmer Business Machines, Palo 
Alto Radio & Television Service (440 Kipling 
Street) 

Southwest –   Celia’s Mexican Restaurant (423 
University Avenue) 

Southeast –    Mobilia, The Brass Bed, vacant (428 
University Avenue) 

Northwest –  No listings 
1985 

Morris Plan Accounting 
(425 University Avenue, 450 

Kipling Street) 
 

Northeast –  Tailors, Ice Cream Machine, Altos 
Reproductions (440 Kipling Street) 

Southwest –   Celia’s Mexican Restaurant (423 
University Avenue) 

Southeast –    Mobilia, vacant (428 University Avenue) 
Northwest –  No listings 

1990 
Temporary Remedy Personnel 

(425 University Avenue, 450 
Kipling Street) 

 

Northeast –  Fitness Beyond, Whales & Tales, Altos 
Reproductions (440 Kipling Street) 

Southwest –   Celia’s Mexican Restaurant (423 
University Avenue) 

Southeast –    Scandinavian Design, vacant (424 
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YEAR ON-SITE ADJOINING PROPERTIES 
University Avenue) 

West –  No listings 
1995 

Cambridge Soundworks, 
Temporary Remedy Personnel 

(425 University Avenue, 450 
Kipling Street) 

 

Northeast –  Fitness Beyond, Whales & Tales, Altos 
Reproductions (440 Kipling Street) 

Southwest –   Celia’s Mexican Restaurant (423 
University Avenue) 

Southeast –    Scandinavian Design, vacant (424 
University Avenue) 

Northwest –  No listings 
2000 

Cambridge Soundworks 
(425 University Avenue, 450 

Kipling Street) 
 

Northeast –  Franklin Covey, vacant, Altos Reproductions 
(440 Kipling Street) 

Southwest –   Thai Cuisine (423 University Avenue) 
Southeast –    Sight For Sore Eyes, vacant (420, 424, 428 

University Avenue) 
Northwest –  No listings 

No environmentally sensitive listings were indicated during the city directory review.   

4.4.4 Additional Historical Record Sources 
Historical records were reviewed from the following sources during the course of this 
assessment: Palo Alto Building and Planning Departments; Palo Alto Fire Department; 
Santa Clara County Environmental Health Department; Santa Clara County Assessor; 
and the California Regional Water Quality Control Board Geotracker website. 

4.4.5 Historical Summary 
The historical use of the Property is summarized below: 

1895 The 1895 Fire Insurance Map (Sanborn) depicts the Property and adjoining 
parcels as primarily vacant land.  

1897 The 1897 Fire Insurance Map (Sanborn) depicts the Property and adjoining 
parcels as primarily vacant land. 

1901 The 1901 Sanborn Map depicts the Property as undeveloped. The adjacent 
parcel to the northeast is depicted as a dwelling.  The adjacent parcel to the 
southeast appear as a parking lot for Presbyterian church. The adjoining 
parcel to the northeast and southeast appear as primarily undeveloped. 

1904 The 1904 Sanborn Map shows the Property remains the same as it appeared 
in the previous map. 

1908 The 1908 Sanborn Map shows the Property and the adjoining parcels remain 
essentially the same as they appeared in the previous map. 

1924 The 1924 Sanborn Map shows the Property and the adjoining parcels to the 
northeast, southeast and northwest remain essentially the same as they 
appeared in the previous map.  The adjacent parcel to the southeast appear as 
a parking lot for Presbyterian church. The adjacent parcel to the southeast is 
labeled as “Furnr” (possibly a furniture store). 

1939 The 1939 aerial photograph shows the Property and adjoining parcels as 
developed with the current buildings.  

1940 The 1940 city directory listed Kenyon’s Pharmacy at the Property. 

1947 The Sanborn Map shows the Property and adjoining parcels as developed 
with structures, resembling the current buildings. The adjacent parcel to the 
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northeast is developed with a building that includes two stores and a 
restaurant. The adjacent parcels to the northwest, southwest and southeast 
appear as developed with stores. The existing alley is constructed directly 
behind the Property. . 

1948 The 1948 Sanborn Map shows the Property and the adjoining parcels remain 
essentially the same as they appeared in the previous map.  

The 1948 aerial photograph shows the Property and adjoining parcels as 
developed with the current buildings. 

1949 The 1949 Sanborn Map shows the Property and adjoining parcels as 
developed with the current buildings. 

1950 The 1950 city directory listed a beauty shop at the Property (425 University 
Avenue). 

1956 The 1956 Sanborn Map shows the Property and the adjoining parcels remain 
essentially the same as they appeared in the previous map. 

 The 1956 aerial photograph shows the Property and adjoining parcels as 
developed with the current buildings. 

1960 The 1960 city directory listed the Pocan Beauty Shop at the Property.  

1966 A permit was issued by the City of Palo Alto to change the electrical service 
at the Property. 

1968 The 1968 photo shows the Property and the adjacent parcels essentially the 
same as they appeared in the previous aerial photograph.  

1969 The 1969 Sanborn Map shows the Property and the adjoining parcels remain 
essentially the same as they appeared in the previous map. 

1970 The 1970 city directory listed the Morris Plan of California at the Property. 

1974 The 1974 aerial photo is too blurry to see details of development at the 
Property or surrounding area.   

1975 The 1975 city directory listed the Morris Plan of California at the Property. 

1978 The 1978 Sanborn Map shows the Property and the adjoining parcels remain 
essentially the same as they appeared in the previous map. 

1980 The 1980 city directory listed the Morris Plan of Palo Alto at the Property. 

1981 The 1981 aerial photo shows the Property and the adjacent parcels essentially 
the same as they appeared in the 1968 aerial photograph. 

1985 The 1985 city directory listed Morris Plan Accounting at the Property.  

1990 The 1990 city directory listed Temporary Remedy Personnel at the Property. 

1991 The 1991 aerial photo shows the Property and the adjacent parcels essentially 
the same as they appeared in the previous aerial photograph.  

1994 Permits were issued by the City of Palo Alto for interior demolition work and 
Tenant Improvements for Cambridge Soundworks. 
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1995 The 1995 city directory listed Cambridge Soundworks and Temporary 
Remedy Personnel at the Property. 

1998 The 1998 aerial photo is too blurry to see details of development at the 
Property or surrounding area. 

2000 The 2000 city directory listed Cambridge Soundworks at the Property.  

2009 The 2009 aerial photo shows the Property and adjacent parcels as developed 
with the current structures. 

2010 The 2010 aerial photo shows the Property and adjacent parcels as developed 
with the current structures. 

2011 Use and Occupancy of the Property was finaled for the San Francisco Giants 
Dugout store. 

2012 The 2012 aerial photo shows the Property and adjacent parcels as developed 
with the current structures.   

4.4.6 Prior Assessment Reports 

TMC was not provided with any prior reports (Phase I or Phase II) for the Property. 

4.5 Historical Use Information on Adjoining Properties 
Based on the review of the standard historical sources referenced above, the historical uses of the 
adjoining properties are summarized below: 

Northeast: The parcels to the northeast were historically developed with residential 
structures, prior to construction of the current buildings.   

Southwest: The parcel to the southwest was historically vacant, prior to construction of the 
current buildings. 

Southeast: The parcels to the east were historically vacant, prior to construction of the 
current buildings. 

Northwest: The parcels to the west were historically vacant, prior to construction of the 
current buildings. 
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5.0 SITE RECONNAISSANCE 

5.1 Methodology and Limiting Conditions 
The Property was inspected by Tim Loeb on April 9, 2014.  The weather at the time of the site visit 
was sunny with temperatures in the 60 degree F range. Lynn Christiansen Esquer, Property Manager, 
provided site access and accompanied TMC.  The Property reconnaissance included visual 
inspection of the upper and lower floors of the building, including closets, storage spaces and parking 
spaces. Refer to Section 1.4 Limitations and Exceptions of this report for detailed information 
pertaining to site reconnaissance limitations. 

5.2 General Property Setting 
The Property is located in a fully urbanized retail and commercial area of downtown Palo Alto.  The 
Property is identified with two street addresses, 425 University Avenue/450 Kipling Street, and is 
designed for retail and commercial purposes. The building is currently occupied by an architectural 
firm (Topos Architects) and a San Francisco Giants Dugout store.  According to information from 
the Santa Clara County Assessor, the Property is approximately 2750 square feet (sf) in size.  
Reportedly (owners of the Property), the building provides approximately 2900 gross sf of building 
space (approximately 1900 sf on the ground floor and 1000 sf on the upper floor). An alleyway 
paved with asphalt and concrete is located directly behind the building along the northwest border of 
the Property.  

The Property is developed with a two-story retail building that was reportedly constructed in 1937 
and remodeled in the mid-1990s. The building is a reinforced poured concrete structure on a grade-
level concrete foundation. The building includes two covered parking spaces and an internal stairway 
that accesses the upper floor.  The building is finished with a flat wood deck roof and built-up or 
asphalt composition shingles that were recently sealed.  

The Property is bordered to the northeast by two retail buildings that are occupied by Marine 
Layer, Shady Lane, and Design Within Reach (429-447 University Avenue) and a beauty salon 
and yoga studio at 440 Kipling Street. The Property is bordered to the west-northwest by an 
alleyway and a retail/commercial building (431-441Waverly Street). The Property is bordered to 
the south-southwest by a building that is occupied by Mediterranean Cuisine restaurant (423 
University Avenue). The Property is bordered by University Avenue to the east-southeast by 
Peet’s Coffee & Tea (436 University Avenue), Lulu Lemon Athletica, a clothing store (432 
University Avenue) and Union Bank (400 University Avenue). 

5.3 Exterior Observations 

5.3.1 Solid Waste Disposal 
Solid waste at the Property is collected on a regular schedule by the City of Palo Alto. 
The current tenants do not generate large amounts of trash or debris.  No indication of 
potentially hazardous material disposal was noted during TMC’s reconnaissance.  

5.3.2 Surface Water Drainage 
Rain falling on the flat roof of the building is collected by external down spouts, which drain 
to surface grade. Rain water and surface runoff is directed towards storm drain grates in 
the parking spaces and adjacent alleyway. The drains are connected to the municipal 
storm water system.  

No settling ponds, lagoons, surface impoundments, wetlands, or natural catch basins were 
observed on the Property during this investigation. No drywells were identified on the 
Property. 
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5.3.3 Wells and Cisterns 
No aboveground evidence of wells or cisterns was observed during the site 
reconnaissance. 

5.3.4 Wastewater 
Domestic wastewater generated at the Property is disposed via the sanitary sewer. The City 
of Palo Alto services the sanitary sewer needs at the Property. No indications of industrial 
wastewater disposal or treatment facilities were observed during the onsite 
reconnaissance. 

5.3.5 Additional Property Observations 
No additional relevant general Property characteristics were observed. 

5.4 Interior Observations 
Interior construction materials include gypsum wallboard, carpet, hardwood flooring, ceramic floor 
tiles, acoustic ceiling tiles and pink fiberglass insulation. A natural gas-fired furnace and small water 
heater are located inside the building. 

5.5 Potential Environmental Conditions 

5.5.1 Hazardous Materials and Petroleum Products Used or Stored at the Property 
Hazardous substances or petroleum products were not observed at the Property. 

5.5.1.1  Unlabeled Containers and Drums 

No unlabeled containers or drums were observed during the Property 
reconnaissance. Two 55-gallons drums were found on the adjacent parcel to 
the northeast. These drums reportedly contain soil cuttings from two 
borings that were drilled on the parcel for a geotechnical investigation. 

5.5.1.2  Disposal Locations of Regulated/ Hazardous Waste 

No obvious indications of hazardous waste generation, storage or 
disposal were observed on the Property.   

5.5.2 Evidence of Releases 
No significant indications of hazardous material or petroleum product releases, such as 
stained areas or stressed vegetation, were observed during the site reconnaissance or 
reported during interviews.  

5.5.3 Polychlorinated Biphenyls (PCBs) 
Older transformers and other electrical equipment could contain polychlorinated 
biphenyls (PCBs) at a level that subjects them to regulation by the United States 
Environmental Protection Agency (EPA). PCBs in electrical equipment are controlled by 
the EPA regulations 40 CFR, Part 761.  

Pole-mounted or pad-mounted transformers were not observed at the Property. 

5.5.4 Landfills 
No evidence of on-site landfilling was observed or reported during the site 
reconnaissance. 



 

ENVIRONMENTAL SITE ASSESSMENT 25 TMC PROJECT NO. 14-13424.00 

5.5.5 Pits, Ponds, Lagoons, Sumps, and Catch Basins 
No evidence of on-site pits, ponds, lagoons was observed or reported during the site 
reconnaissance. No evidence of sumps or catch basins, other than those used for storm 
water removal, was observed or reported during the site reconnaissance. 

5.5.6 On-Property ASTs and USTs 
No evidence of underground storage tanks (USTs) or aboveground storage tanks (ASTs) 
was observed during the Property reconnaissance or reported during interviews. 

5.5.7 Radiological Hazards 
No radiological substances or equipment was observed or reported stored on the subject site. 

5.5.8 Drinking Water 
The Property is connected to the municipal water supply provided by the City of Palo Alto.  
According to the most recent annual Water Quality Report, the drinking water supplied to 
the Property is within state and federal standards, including those for lead and copper. Water 
sampling was not conducted at the Property to verify water quality. 

5.5.9 Additional Hazard Observations 
No additional hazards were observed on the Property. 

5.5.10 Asbestos-Containing Materials (ACM) 
In accordance with the Scope of Services, TMC conducted a limited asbestos survey at the 
Property.  The objective of this limited asbestos survey was to identify the readily visible 
materials for sampling and analysis (damaged or friable materials only) to determine the 
presence of asbestos containing material (ACM).  The survey consisted of noting observable 
materials (materials which are readily accessible and visible in areas accessed by the 
inspector), which are commonly known to potentially contain asbestos.  The limited asbestos 
survey was not designed to discover all sources of asbestos at the Property.  Rather, it was 
primarily designed to assess the presence of friable and damaged non-friable ACM in the 
most significant (significant due to quantity, accessibility, or condition) potential asbestos 
sources observed at the Property.  Additional sampling, inspection, and evaluation will be 
warranted for any other use. 

Based on the age of the building and reported dates of remodeling, there is a potential that 
ACMs were used at the Property.  

Suspect asbestos containing materials (ACM) were observed in some areas of the building. 
These materials were observed to be in good physical condition. The table below briefly 
summarizes the suspect ACM observed at the Property.   

SUSPECT ACM OBSERVED  

Suspect ACM  Location and Estimated Quantity of 
ACM (SF/LF) Friable Yes/No  Physical Condition 

Wallboard/Plas
ter Throughout the building  – 4000  sf Not Friable  Good 

Acoustic 
Ceiling Tiles Ground floor retail area – 800 sf Not Friable Good 

The suspect asbestos containing materials (ACM) were found to be in good condition at the 
time of the assessment with a low potential for disturbance.  The suspect materials observed 
at the Property may be maintained through the provisions of an Operations and Maintenance 
(O&M) plan. 
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5.5.11 Radon 
According to the United States Environmental Protection Agency (USEPA) Map of Radon 
Zones, the Property is located in an area (Zone 2) with moderate/variable potential for radon 
concentrations ranging from 2.0 to 4.0 picoCuries per liter of air (pCi/l).  The USEPA 
recommended action level for radon is 4 pCi/l.  The Property is not used for residential 
purposes; therefore, no radon sample was collected from the Property.     

5.5.12 Lead-Based Paint 
Lead-based paint (LBP) is defined as any paint, varnish, stain, or other applied coating 
that has ≥1 mg/cm2 (5,000 µg/g or 5,000 ppm) or more of lead by federal guidelines; 
state and local definitions may differ from the federal definitions in amounts ranging 
from 0.5 mg/cm2 to 2.0 mg/cm2.  Section 1017 of the Housing and Urban Development 
(HUD) Guidelines, Residential Lead-Based Paint Hazard Reduction Act of 1992, 
otherwise known as “Title X”, defines a LBP hazard is “any condition that causes 
exposure to lead that would result in adverse human health effects” resulting from lead-
contaminated dust, bare, lead-contaminated soil, and/or lead-contaminated paint that is 
deteriorated or present on accessible, friction, or impact surfaces.  Therefore, under Title 
X, intact lead-based paint on most walls and ceilings would not be considered a “hazard”, 
although the paint should be maintained and its condition and monitored to ensure that it 
does not deteriorate and become a hazard.  Additionally, Section 1018 of this law 
directed HUD and EPA to require the disclosure of known information on lead-based 
paint and lead-based paint hazards before the sale or lease of most housing built before 
1978.  Most private housing, public housing, federally owned or subsidized housing are 
affected by this rule.    

Painted surfaces at the Property were observed to be in good condition at the time of the 
assessment with no signs of chipping, flaking, peeling, or deteriorating areas.  Based on 
the reported date of remodeling (mid 1990s), it is unlikely that lead base paint was used 
at the Property. In addition, the building is not used for residential purposes. Therefore, 
no paint sample was collected for laboratory analysis. 

5.5.14 Vapor Encroachment Conditions  
 Based on the following the potential for the vapor intrusion is low at the Property: 

• The structure has a concrete slab-on-grade foundation. 

• There are no known current or past offsite soil and or groundwater 
contaminations that may have impacted the Property.  

• There are no known regional groundwater contaminations extending beneath the 
Property.   

Based on the information available, vapor encroachment and or intrusion do not appear to 
present a recognized environmental condition for the Property. 
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6.0 INTERVIEWS 
Interviews were conducted with the following individuals. Findings from these interviews are discussed in 
the appropriate sections in this report. 

6.1 Interview with Owner 
 Lynn Christiansen Esquer   (510) 684.8582 

6.2 Interview with Property Manager 
 Lynn Christiansen Esquer is also the manager of the Property. 

6.3 Interview with Occupants 
No occupants of the Property were interviewed for this assessment. 

6.4 Interview with Local Government Officials 
• Staff Assistant, Palo Alto Fire Department  (650) 329.2100 
• Staff Member, Santa Clara County, Environmental Health Division, (408) 918.3400 
• Staff Assistant, City of Palo Alto, Utilities Division, (650) 566.4500  

6.5 Interview with Others 
No other personnel or sources were interviewed during the course of this assessment. 
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7.0 FINDINGS AND CONCLUSIONS 

7.1 Findings 

7.1.1 On-Property Environmental Conditions 
Based on the current and historical information available, there is a low potential that the 
Property has been impacted by the on-site operations. 

The suspect asbestos containing materials (ACM) were found to be in good condition at the 
time of the assessment with a low potential for disturbance.  The suspect materials observed 
at the Property may be maintained through the provisions of an Operations and Maintenance 
(O&M) plan.   

7.1.2 Off-Property Environmental Conditions 
Based on the review of available information including regulatory databases, there is a 
low potential that the Property has been impacted by the off-site operations. 

7.1.3 Recognized Environmental Conditions 
A Recognized Environmental Condition (REC) is defined by the ASTM E1527-13 
standard as “the presence or likely presence of any hazardous substances or petroleum 
products in, on, or at a property: (1) due to release to the environment; (2) under 
conditions indicative of a release to the environment; or (3) under conditions that pose a 
material threat of a future release to the environment.” 

No REC was identified in connection with the Property. 

7.1.4 Historical Recognized Environmental Conditions 
A Historical Recognized Environmental Condition (HREC) is defined by the ASTM E1527-
13 standard as “a past release of any hazardous substances or petroleum products that has 
occurred in connection with the property and has been addressed to the satisfaction of the 
applicable regulatory authority or meeting unrestricted use criteria established by a 
regulatory authority, without subjecting the property to any required controls (for 
example, property use restrictions, activity and use limitations, institutional controls, or 
engineering controls).” 

No HREC was identified in connection with the Property. 

7.1.5 Controlled Recognized Environmental Conditions 
A Controlled Recognized Environmental Condition (CREC) is defined by the ASTM 
E1527-13 standard as “a recognized environmental condition resulting from a past 
release of hazardous substances or petroleum products that has been addressed to the 
satisfaction of the applicable regulatory authority (for example, as evidenced by the 
issuance of a no further action letter or equivalent, or meeting risk-based criteria 
established by regulatory authority), with hazardous substances or petroleum products 
allowed to remain in place subject to the implementation of required controls (for 
example, property use restrictions, activity and use limitations, institutional controls, or 
engineering controls).” 

No CREC was identified in connection with the Property. 
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7.1.4 De Minimis Environmental Conditions 
No de minimis environmental conditions were identified in connection with the Property 
during the course of this assessment, except for typical staining of asphalt pavement 
associated with automobile usage at this type of facility. 

7.2 Opinion 
Based on the current and historical information available, there is a low potential that the Property 
has been impacted by the on-site operations. 

7.3 Conclusions 
TMC has performed a Phase I Environmental Property Assessment in conformance with the 
scope and limitations of ASTM Practice E 1527-13 of 425 University Avenue and 450 Kipling 
Street in Palo Alto, Santa Clara County, California (the Property). Any exceptions to or deletions 
from this practice are described in Section 1.4 of this report.  This assessment has revealed no 
recognized environmental conditions in connection with the Property. 

7.4  Recommendations 
Based on the findings and conclusions of this assessment, TMC recommends no further investigations at 
the Property at this time. 

However, based on the age of the development and the limited scope of our asbestos survey TMC 
recommends that an O&M plan be prepared and implemented at the Property.   

7.5 Deviations 
This Phase I ESA substantially complies with the scope of services and ASTM 1527-13, as 
amended, except for exceptions and/or limiting conditions as discussed in Section 1.4.   
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Mediterranean	  Café	  –	  
423	  University	  Avenue	  

Retail	  Building	  429-‐447	  
University	  Ave.	  

Retail/Commercial	  
Building	  –	  Addresses	  on	  
Waverly	  Street	  

Beauty	  Salon	  &	  Yoga	  
Studio	  -‐	  440	  Kipling	  St.	  

Union	  Bank	  –	  400	  
University	  Ave.	  

Lulu	  Lemon	  Athletica	  –	  
432	  University	  Ave.	  

Peet’s	  Coffee	  &	  Tea	  –	  
436	  University	  Ave.	  

The	  Property	  	  
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TOPOGRAPHIC MAP 

Date: 1991 
Source: USGS 7.5 Minute Topographic Map Palo Alto, 
CA  Quadrangle  
Scale: 1: 24,000 
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Photo No. 1:  The Property fronting onto University Avenue. Adjacent structures are shown to 

the left and right of the Property (SF Giants Dugout Store). 

 
Photo No. 2:  Ground floor of the building and the San Francisco Giants Dugout store. View is 

looking from the back of the store to the front. 
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Photo No. 3: Drop ceiling and ceiling tiles in the rear of the Giants Dugout store 

 
Photo No. 4:  Small office in the rear of the Giants Dugout store 
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              Photo No. 5: Small storage area in the rear of the Giants Dugout store 

 
Photo No. 6: Ceramic floor tiles in the rear of the Giants Dugout store 
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Photo No. 7: Rear of the Giants Dugout store looking towards the front entrance on University 

Avenue 

 
Photo No. 8:  Office space on the 2nd floor of the building occupied by Topos Architects 
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Photo No. 9:  Small kitchen area on the 2nd floor of the building 

 
Photo No. 10:  Looking up at interior framing of the building attic space 
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Photo No. 11:  Fiberglass insulation and heater ductwork in a closet on the building 2nd floor 

 

Photo No. 12:  Water heater on the 2nd floor of the building. Note the exposed wood floor. 



 

ENVIRONMENTAL SITE ASSESSMENT  TMC PROJECT NO. 14-13424.00 

 
Photo No. 13: Small hallway on the building 2nd floor 

 
Photo No. 14: Gated parking space at the rear of the Property building 
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Photo No. 15: Concrete floor and storm drain in the parking space 

 
Photo No. 16: Rear of the Property building and adjacent alleyway. Note the two parking spaces 

under the building. 
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Photo No. 17: Entry door to the rear of the building and stairway leading to the 2nd floor 

 

 
Photo No. 18: Another view of the rear of the Property 
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Photo No. 19: Alleyway adjacent to the rear of the Property. View is looking towards Waverly 

Street in the distance. Adjacent building to the right is retail/commercial in nature. 

 
Photo No. 20: Retail building adjacent to the northeast of the Property. The intersection of    

University Avenue and Kipling Street is to the right. 
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              Photo No. 21:  Rear entrance to the Mediterranean Cuisine café building, which is adjacent to the 

southwest of the Property 

 
Photo No. 22:  Two 55-gallon drums presumably filled with soil cuttings from geotechnical borings 

drilled behind the building on the adjacent parcel to the northeast. Drums are not 
located on the Property. 
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MAPPED DATABASE REPORT 
 



FORM-NULL-PVC

 tropeR paM suidaR yrammuS RDE

6 Armstrong Road, 4th floor
Shelton, CT 06484
Toll Free: 800.352.0050
www.edrnet.com

425 University Avenue
425 University Avenue
Palo Alto, CA  94301

Inquiry Number: 3907736.2s
April 10, 2014
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Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL
DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any
property. Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2014 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other
trademarks used herein are the property of their respective owners.
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EXECUTIVE SUMMARY

TC3907736.2s  EXECUTIVE SUMMARY 1

A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

425 UNIVERSITY AVENUE
PALO ALTO, CA 94301

COORDINATES

37.4476000 - 37˚ 26’ 51.36’’Latitude (North): 
122.1603000 - 122˚ 9’ 37.08’’Longitude (West): 
Zone 10Universal Tranverse Mercator: 
574275.5UTM X (Meters): 
4144654.5UTM Y (Meters): 
53 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

TP Target Property:
USGS 7.5 min quad indexSource:

AERIAL PHOTOGRAPHY IN THIS REPORT

2012Photo Year:
USDASource:
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39 385  FOREST AVE EDR US Hist Auto Stat Higher 985, SE

J38 PREMIER PROPERTIES 250 UNIVERSITY AVE HIST CORTESE, LUST, HIST LUST Higher 977, SSW

J37 HEWLETT PACKARD UNIV 250 UNIVERSITY AVE RCRA NonGen / NLR, FINDS, HAZNET Higher 977, SSW

36 SHEARER FAMILY TRUST 530 WEBSTER ST HIST CORTESE, LUST, HIST LUST Lower 948, ENE

I35 HOLIDAY CLEANERS 595 BRYANT ST CUPA Listings, DRYCLEANERS Higher 857, South

I34 595  BRYANT ST EDR US Hist Cleaners Higher 857, South

G33 555  BRYANT ST EDR US Hist Auto Stat Higher 767, SSW

I32 PACIFIC BELL (P1-007 345 HAMILTON AVE SWEEPS UST Higher 760, South

I31 PACIFIC BELL 345 HAMILTON AVE LUST Higher 756, South

I30 AT&T/SBC (P1-007) 345 HAMILTON AVE UST Higher 756, South

I29 AT&T CALIFORNIA - P1 345 HAMILTON AV RCRA-SQG, FINDS, HIST CORTESE, LUST, CA FID UST,... Higher 756, South

I28 PACIFIC BELL/AT&T-SI 345 HAMILTON AV CUPA Listings Higher 756, South

I27 345  HAMILTON AVE EDR US Hist Cleaners Higher 756, South

H26 MRS. E. C. FOULE 630 COWPER ST CA FID UST, SWEEPS UST Lower 748, East

H25 MRS. E. C. FOULE 630 COWPER ST HIST UST Lower 748, East

G24 OFFICE BUILDING 529 BRYANT HIST CORTESE, LUST, HIST LUST Higher 723, SSW

G23 SWITCH AND DATA 529 BRYANT ST AST Higher 723, SSW

G22 COMPAQ COMPUTER CORP 529 BRYANT STREET RCRA-SQG, FINDS Higher 723, SSW

E21 PREMIER PROPERTIES M 300 UNIVERSITY AVE RCRA-CESQG, HAZNET Higher 696, SSW

E20 WALGREENS 781 300 UNIVERSITY AVE RCRA-SQG, FINDS, CUPA Listings, HAZNET Higher 696, SSW

F19 ECONOMY CLEANERS 486 HAMILTON AVE DRYCLEANERS Lower 599, East

F18 486  HAMILTON AVE EDR US Hist Cleaners Lower 599, East

C17 PALO ALTO OFFICE CEN 525 UNIVERSITY AVE RCRA-SQG, FINDS Lower 555, NE

F16 GATE CLEANERS 439 HAMILTON AVE CUPA Listings, DRYCLEANERS Lower 512, ESE

F15 439  HAMILTON AVE EDR US Hist Cleaners Lower 512, ESE

D14 489  LYTTON AVE EDR US Hist Cleaners Higher 457, North

E13 CVS PHARMACY #9915 352 UNIVERSITY AV CUPA Listings Higher 452, SSW

E12 CVS PHARMACY NO 9915 352 UNIVERSITY AVE RCRA-LQG, FINDS Higher 452, SSW

D11 PACIFIC BELL 420 COWPER AVENUE RCRA NonGen / NLR, FINDS Higher 446, North

B10 379  LYTTON AVE EDR US Hist Auto Stat Higher 410, West

C9 PRESIDENTS HOTEL 498 UNIVERSITY AVE HIST CORTESE, LUST, HIST LUST Lower 389, NE

B8 96226 390 LYTTON AVE HIST UST Higher 377, West

B7 CUSA- 390 LYTTON AVE CA FID UST, SWEEPS UST Higher 377, West

B6 405  WAVERLEY ST EDR US Hist Cleaners Higher 326, WNW

A5 PHOTO EXPRESS 479 UNIVERSITY AVE RCRA-SQG, FINDS Lower 277, NE

B4 436  WAVERLEY ST EDR US Hist Auto Stat Higher 180, West

A3 468  UNIVERSITY AVE EDR US Hist Cleaners Lower 144, ENE

A2 MARTHA PAULINE SWAIN 451 UNIVERSITY AVE RCRA-SQG, FINDS, HAZNET Lower 125, ENE

A1 VARSITY THEATRE 456 UNIVERSITY AVE HIST CORTESE, LUST, HIST LUST Lower 86, East

MAPPED SITES SUMMARY

Target Property Address:
425 UNIVERSITY AVENUE
PALO ALTO, CA  94301

Click on Map ID to see full detail.

MAP RELATIVE DIST (ft.)
ID DATABASE ACRONYMS ELEVATION DIRECTIONSITE NAME ADDRESS
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U78 INDEPENDENT BMW 799 ALMA ST HIST CORTESE, LUST, HIST LUST, CUPA Listings Higher 2310, South

V77 BILL YOUNG’S AUTOMOT 849 HIGH ST LUST, HIST LUST Lower 2293, South

V76 BILL YOUNG’S AUTOMOT 849 HIGH ST HIST CORTESE, LUST Lower 2293, South

U75 HANSEN PLUMBING 50 HOMER AVE HIST CORTESE, LUST, HIST LUST Higher 2281, South

U74 KEENAN LAND CO 753 ALMA ST HIST CORTESE, LUST, HIST LUST Higher 2193, South

S73 PENINSULA CREAMERY 800 HIGH ST LUST Higher 2119, South

S72 PENINSULA CREAMERY 800 HIGH STREET LUST Higher 2119, South

S71 IDEO LLC 780 HIGH ST HIST CORTESE, LUST, HIST LUST, CUPA Listings Higher 2046, South

T70 STANFORD B.M.W. 275 ALMA ST HIST CORTESE, LUST, HIST LUST Higher 2029, WSW

T69 COLDWELL BANKER 291 ALMA ST HIST CORTESE, LUST, HIST LUST Higher 2000, WSW

T68 CITY OF PALO ALTO (S 291 ALMA ST LUST, HIST LUST Higher 2000, WSW

R67 PALO ALTO FIRE STATI 301 ALMA HIST CORTESE, LUST, HIST LUST, CUPA Listings Higher 1975, WSW

S66 BILL’S AUTO GLASS 744 HIGH ST HIST CORTESE, LUST, HIST LUST Higher 1946, South

65 PALO ALTO MEDICAL FO URBAN LANE SLIC Higher 1930, SSW

R64 COMMUTER SHELL 355 ALMA ST HIST CORTESE, LUST, HIST LUST, UST, HIST UST,... Higher 1909, SW

P63 CITY OF PARIS CLEANE 248 HOMER AVE RCRA-SQG, FINDS, HIST CORTESE, LUST Lower 1774, SSE

Q62 HEWLETT-PACKARD COMP 130 LYTTON AVENUE SLIC, HIST LUST Higher 1759, SW

Q61 HEWLETT PACKARD LYTT 130 LYTTON AVE RCRA NonGen / NLR, FINDS, LUST, HAZNET Higher 1759, SW

P60 GRANDONA RESIDENCE 268 HOMER AVE HIST CORTESE, LUST, HIST LUST Lower 1710, SSE

59 TIDY TOWN CLEANERS 163 EVERETT AVE RCRA-SQG, FINDS, HIST CORTESE, LUST, HIST LUST Higher 1685, WSW

P58 PRIVATE RESIDENCE PRIVATE RESIDENCE LUST Lower 1683, SSE

O57 PALO ALTO TRANSMISSI 710 EMERSON HIST CORTESE Higher 1664, South

O56 PALO ALTO TRANSMISSI 701 EMERSON ST LUST, CA FID UST, SWEEPS UST Higher 1603, South

O55 PALO ALTO TRANSMISSI 701 EMERSON ST LUST, HIST LUST, HIST UST Higher 1603, South

O54 CARDINAL DRIVE IN CL 203 FOREST RCRA-SQG, SLIC, HAZNET Higher 1584, South

53 CITY OF PALO ALTO PA 528 HIGH LUST Higher 1561, SSW

N52 PRIVATE RESIDENCE PRIVATE RESIDENCE LUST Lower 1494, ESE

N51 SHICK RESIDENCE 505 HOMER AVE LUST, HIST LUST Lower 1485, ESE

M50 INDEPENDENT BMW 400 EMERSON ST LUST, HIST LUST Higher 1313, SW

M49 INDEPENDENT BMW 400 EMERSON ST HIST CORTESE, LUST Higher 1313, SW

M48 BNW SERVICE & REPAIR 400 EMERSON ST HIST UST Higher 1313, SW

M47 BNW SERVICE & REPAIR 400 ENERSON ST CA FID UST, SWEEPS UST Higher 1309, SW

K46 APT BLDG 725 COWPER ST CA FID UST, SWEEPS UST Lower 1150, ESE

K45 APT BLDG 725 COWPER ST HIST UST Lower 1150, ESE

J44 RITZ CAMERA CENTERS, 222 UNIVERSITY AVE RCRA-LQG Higher 1139, SSW

L43 CITY HALL 250 HAMILTON LUST, CA FID UST, CUPA Listings, SWEEPS UST Higher 1111, South

L42 CITY OF PALO ALTO CI 250 HAMILTON AVE UST Higher 1111, South

L41 PALO ALTO CIVIC CENT 250 HAMILTON AVE HIST CORTESE, LUST, HIST LUST Higher 1111, South

K40 AZEEM K LAKHA DMD 720 COWPER ST CUPA Listings Lower 1107, ESE

MAPPED SITES SUMMARY

Target Property Address:
425 UNIVERSITY AVENUE
PALO ALTO, CA  94301

Click on Map ID to see full detail.

MAP RELATIVE DIST (ft.)
ID DATABASE ACRONYMS ELEVATION DIRECTIONSITE NAME ADDRESS
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88 PHOTOTIME, INC. 138 STANFORD SHOPPIN ENVIROSTOR Higher 4874, SW

87 CAMP FREMONT (J09CA0 RESPONSE, ENVIROSTOR Higher 4127, West

86 TOWN & COUNTRY CLEAN 855 EL CAMINO REAL FINDS, VCP, EMI, ENVIROSTOR Higher 3355, South

W85 LAWSON BROTHERS CLEA 853 ALMA ST HIST CORTESE, LUST, SLIC, HIST LUST, SWEEPS UST Higher 2478, South

84 PRIVATE RESIDENCE PRIVATE RESIDENCE HIST CORTESE, LUST, HIST LUST Lower 2477, NE

V83 PENINSULA CREAMERY 900 HIGH ST HIST CORTESE, LUST, HIST LUST Lower 2457, SSE

W82 D&B AUTOMOTIVE 841 ALMA ST HIST CORTESE, LUST, HIST LUST, SWEEPS UST Higher 2441, South

U81 STEVE’S FOREIGN AUTO 809 ALMA ST HIST CORTESE, LUST, HIST LUST Higher 2349, South

V80 D & M MOTORS 190 CHANNING AVE HIST CORTESE, LUST, HIST LUST, SWEEPS UST, WIP Lower 2323, SSE

V79 D & M AUTO REPAIR 190 CHANNING AVE LUST Lower 2323, SSE

MAPPED SITES SUMMARY

Target Property Address:
425 UNIVERSITY AVENUE
PALO ALTO, CA  94301

Click on Map ID to see full detail.

MAP RELATIVE DIST (ft.)
ID DATABASE ACRONYMS ELEVATION DIRECTIONSITE NAME ADDRESS
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TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.

STANDARD ENVIRONMENTAL RECORDS

Federal RCRA generators list

RCRA-LQG: A review of the RCRA-LQG list, as provided by EDR, and dated 03/11/2014 has revealed that
there are 2 RCRA-LQG sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     CVS PHARMACY NO 9915   352 UNIVERSITY AVE SSW 0 - 1/8 (0.086 mi.) E12 10
     RITZ CAMERA CENTERS,   222 UNIVERSITY AVE SSW 1/8 - 1/4 (0.216 mi.) J44 17

RCRA-SQG: A review of the RCRA-SQG list, as provided by EDR, and dated 03/11/2014 has revealed that
there are 6 RCRA-SQG sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     WALGREENS 781   300 UNIVERSITY AVE SSW 1/8 - 1/4 (0.132 mi.) E20 11
     COMPAQ COMPUTER CORP   529 BRYANT STREET SSW 1/8 - 1/4 (0.137 mi.) G22 12
     AT&T CALIFORNIA - P1   345 HAMILTON AV S 1/8 - 1/4 (0.143 mi.) I29 13

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     MARTHA PAULINE SWAIN   451 UNIVERSITY AVE ENE 0 - 1/8 (0.024 mi.) A2 8
     PHOTO EXPRESS   479 UNIVERSITY AVE NE 0 - 1/8 (0.052 mi.) A5 8
     PALO ALTO OFFICE CEN   525 UNIVERSITY AVE NE 0 - 1/8 (0.105 mi.) C17 11
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RCRA-CESQG: A review of the RCRA-CESQG list, as provided by EDR, and dated 03/11/2014 has revealed
that there is 1 RCRA-CESQG site  within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     PREMIER PROPERTIES M   300 UNIVERSITY AVE SSW 1/8 - 1/4 (0.132 mi.) E21 12

State- and tribal - equivalent NPL

RESPONSE: A review of the RESPONSE list, as provided by EDR, and dated 03/12/2014 has revealed that
there is 1 RESPONSE site  within approximately 1 mile  of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     CAMP FREMONT (J09CA0    W 1/2 - 1 (0.782 mi.) 87 27

State- and tribal - equivalent CERCLIS

ENVIROSTOR: A review of the ENVIROSTOR list, as provided by EDR, and dated 03/12/2014 has revealed
that there are 3 ENVIROSTOR sites within approximately 1 mile  of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     TOWN & COUNTRY CLEAN   855 EL CAMINO REAL S 1/2 - 1 (0.635 mi.) 86 26
Status: Active

     CAMP FREMONT (J09CA0    W 1/2 - 1 (0.782 mi.) 87 27
Status: Inactive - Needs Evaluation

     PHOTOTIME, INC.   138 STANFORD SHOPPIN SW 1/2 - 1 (0.923 mi.) 88 27
Status: Inactive - Needs Evaluation

State and tribal leaking storage tank lists

LUST: A review of the LUST list, as provided by EDR, and dated 12/16/2013 has revealed that there are
42 LUST sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     OFFICE BUILDING   529 BRYANT SSW 1/8 - 1/4 (0.137 mi.) G24 12
Status: Completed - Case Closed

     AT&T CALIFORNIA - P1   345 HAMILTON AV S 1/8 - 1/4 (0.143 mi.) I29 13
     PACIFIC BELL   345 HAMILTON AVE S 1/8 - 1/4 (0.143 mi.) I31 14

Status: Completed - Case Closed

     PREMIER PROPERTIES   250 UNIVERSITY AVE SSW 1/8 - 1/4 (0.185 mi.) J38 15
Status: Completed - Case Closed

     PALO ALTO CIVIC CENT   250 HAMILTON AVE S 1/8 - 1/4 (0.210 mi.) L41 16
Status: Completed - Case Closed
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PageMap IDDirection / Distance  Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     CITY HALL   250 HAMILTON S 1/8 - 1/4 (0.210 mi.) L43 16
     INDEPENDENT BMW   400 EMERSON ST SW 1/8 - 1/4 (0.249 mi.) M49 18

Status: Completed - Case Closed

     INDEPENDENT BMW   400 EMERSON ST SW 1/8 - 1/4 (0.249 mi.) M50 18
     CITY OF PALO ALTO PA   528 HIGH SSW 1/4 - 1/2 (0.296 mi.) 53 19

Status: Completed - Case Closed

     PALO ALTO TRANSMISSI   701 EMERSON ST S 1/4 - 1/2 (0.304 mi.) O55 19
     PALO ALTO TRANSMISSI   701 EMERSON ST S 1/4 - 1/2 (0.304 mi.) O56 19

Status: Completed - Case Closed

     TIDY TOWN CLEANERS   163 EVERETT AVE WSW 1/4 - 1/2 (0.319 mi.) 59 20
Status: Completed - Case Closed

     HEWLETT PACKARD LYTT   130 LYTTON AVE SW 1/4 - 1/2 (0.333 mi.) Q61 21
     COMMUTER SHELL   355 ALMA ST SW 1/4 - 1/2 (0.362 mi.) R64 21

Status: Open - Assessment & Interim Remedial Action

     BILL’S AUTO GLASS   744 HIGH ST S 1/4 - 1/2 (0.369 mi.) S66 22
Status: Completed - Case Closed

     PALO ALTO FIRE STATI   301 ALMA WSW 1/4 - 1/2 (0.374 mi.) R67 22
Status: Completed - Case Closed

     CITY OF PALO ALTO (S   291 ALMA ST WSW 1/4 - 1/2 (0.379 mi.) T68 22
     COLDWELL BANKER   291 ALMA ST WSW 1/4 - 1/2 (0.379 mi.) T69 23

Status: Completed - Case Closed

     STANFORD B.M.W.   275 ALMA ST WSW 1/4 - 1/2 (0.384 mi.) T70 23
Status: Completed - Case Closed

     IDEO LLC   780 HIGH ST S 1/4 - 1/2 (0.387 mi.) S71 23
Status: Completed - Case Closed

     PENINSULA CREAMERY   800 HIGH STREET S 1/4 - 1/2 (0.401 mi.) S72 23
Status: Completed - Case Closed

     PENINSULA CREAMERY   800 HIGH ST S 1/4 - 1/2 (0.401 mi.) S73 23
     KEENAN LAND CO   753 ALMA ST S 1/4 - 1/2 (0.415 mi.) U74 24

Status: Completed - Case Closed

     HANSEN PLUMBING   50 HOMER AVE S 1/4 - 1/2 (0.432 mi.) U75 24
Status: Completed - Case Closed

     INDEPENDENT BMW   799 ALMA ST S 1/4 - 1/2 (0.438 mi.) U78 24
Status: Completed - Case Closed

     STEVE’S FOREIGN AUTO   809 ALMA ST S 1/4 - 1/2 (0.445 mi.) U81 25
Status: Completed - Case Closed

     D&B AUTOMOTIVE   841 ALMA ST S 1/4 - 1/2 (0.462 mi.) W82 25
Status: Completed - Case Closed

     LAWSON BROTHERS CLEA   853 ALMA ST S 1/4 - 1/2 (0.469 mi.) W85 26
Status: Completed - Case Closed

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     VARSITY THEATRE   456 UNIVERSITY AVE E 0 - 1/8 (0.016 mi.) A1 8
Status: Completed - Case Closed

     PRESIDENTS HOTEL   498 UNIVERSITY AVE NE 0 - 1/8 (0.074 mi.) C9 9
Status: Completed - Case Closed

     SHEARER FAMILY TRUST   530 WEBSTER ST ENE 1/8 - 1/4 (0.180 mi.) 36 15
Status: Completed - Case Closed
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PageMap IDDirection / Distance  Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     SHICK RESIDENCE   505 HOMER AVE ESE 1/4 - 1/2 (0.281 mi.) N51 18
     PRIVATE RESIDENCE   PRIVATE RESIDENCE ESE 1/4 - 1/2 (0.283 mi.) N52 18

Status: Completed - Case Closed

     PRIVATE RESIDENCE   PRIVATE RESIDENCE SSE 1/4 - 1/2 (0.319 mi.) P58 20
Status: Completed - Case Closed

     GRANDONA RESIDENCE   268 HOMER AVE SSE 1/4 - 1/2 (0.324 mi.) P60 20
     CITY OF PARIS CLEANE   248 HOMER AVE SSE 1/4 - 1/2 (0.336 mi.) P63 21

Status: Completed - Case Closed

     BILL YOUNG’S AUTOMOT   849 HIGH ST S 1/4 - 1/2 (0.434 mi.) V76 24
Status: Completed - Case Closed

     BILL YOUNG’S AUTOMOT   849 HIGH ST S 1/4 - 1/2 (0.434 mi.) V77 24
     D & M AUTO REPAIR   190 CHANNING AVE SSE 1/4 - 1/2 (0.440 mi.) V79 25

Status: Completed - Case Closed

     D & M MOTORS   190 CHANNING AVE SSE 1/4 - 1/2 (0.440 mi.) V80 25
     PENINSULA CREAMERY   900 HIGH ST SSE 1/4 - 1/2 (0.465 mi.) V83 26

Status: Completed - Case Closed

     PRIVATE RESIDENCE   PRIVATE RESIDENCE NE 1/4 - 1/2 (0.469 mi.) 84 26
Status: Completed - Case Closed

SLIC: A review of the SLIC list, as provided by EDR, and dated 12/16/2013 has revealed that there are
4 SLIC sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     CARDINAL DRIVE IN CL   203 FOREST S 1/4 - 1/2 (0.300 mi.) O54 19
Facility Status: Open - Site Assessment

     HEWLETT-PACKARD COMP   130 LYTTON AVENUE SW 1/4 - 1/2 (0.333 mi.) Q62 21
Facility Status: Completed - Case Closed

     PALO ALTO MEDICAL FO   URBAN LANE SSW 1/4 - 1/2 (0.366 mi.) 65 22
     LAWSON BROTHERS CLEA   853 ALMA ST S 1/4 - 1/2 (0.469 mi.) W85 26

HIST LUST: A review of the HIST LUST list, as provided by EDR, and dated 03/29/2005 has revealed that
there are 30 HIST LUST sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     OFFICE BUILDING   529 BRYANT SSW 1/8 - 1/4 (0.137 mi.) G24 12
     AT&T CALIFORNIA - P1   345 HAMILTON AV S 1/8 - 1/4 (0.143 mi.) I29 13
     PREMIER PROPERTIES   250 UNIVERSITY AVE SSW 1/8 - 1/4 (0.185 mi.) J38 15
     PALO ALTO CIVIC CENT   250 HAMILTON AVE S 1/8 - 1/4 (0.210 mi.) L41 16
     INDEPENDENT BMW   400 EMERSON ST SW 1/8 - 1/4 (0.249 mi.) M50 18
     PALO ALTO TRANSMISSI   701 EMERSON ST S 1/4 - 1/2 (0.304 mi.) O55 19
     TIDY TOWN CLEANERS   163 EVERETT AVE WSW 1/4 - 1/2 (0.319 mi.) 59 20
     HEWLETT-PACKARD COMP   130 LYTTON AVENUE SW 1/4 - 1/2 (0.333 mi.) Q62 21
     COMMUTER SHELL   355 ALMA ST SW 1/4 - 1/2 (0.362 mi.) R64 21
     BILL’S AUTO GLASS   744 HIGH ST S 1/4 - 1/2 (0.369 mi.) S66 22
     PALO ALTO FIRE STATI   301 ALMA WSW 1/4 - 1/2 (0.374 mi.) R67 22
     CITY OF PALO ALTO (S   291 ALMA ST WSW 1/4 - 1/2 (0.379 mi.) T68 22
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PageMap IDDirection / Distance  Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     COLDWELL BANKER   291 ALMA ST WSW 1/4 - 1/2 (0.379 mi.) T69 23
     STANFORD B.M.W.   275 ALMA ST WSW 1/4 - 1/2 (0.384 mi.) T70 23
     IDEO LLC   780 HIGH ST S 1/4 - 1/2 (0.387 mi.) S71 23
     KEENAN LAND CO   753 ALMA ST S 1/4 - 1/2 (0.415 mi.) U74 24
     HANSEN PLUMBING   50 HOMER AVE S 1/4 - 1/2 (0.432 mi.) U75 24
     INDEPENDENT BMW   799 ALMA ST S 1/4 - 1/2 (0.438 mi.) U78 24
     STEVE’S FOREIGN AUTO   809 ALMA ST S 1/4 - 1/2 (0.445 mi.) U81 25
     D&B AUTOMOTIVE   841 ALMA ST S 1/4 - 1/2 (0.462 mi.) W82 25
     LAWSON BROTHERS CLEA   853 ALMA ST S 1/4 - 1/2 (0.469 mi.) W85 26

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     VARSITY THEATRE   456 UNIVERSITY AVE E 0 - 1/8 (0.016 mi.) A1 8
     PRESIDENTS HOTEL   498 UNIVERSITY AVE NE 0 - 1/8 (0.074 mi.) C9 9
     SHEARER FAMILY TRUST   530 WEBSTER ST ENE 1/8 - 1/4 (0.180 mi.) 36 15
     SHICK RESIDENCE   505 HOMER AVE ESE 1/4 - 1/2 (0.281 mi.) N51 18
     GRANDONA RESIDENCE   268 HOMER AVE SSE 1/4 - 1/2 (0.324 mi.) P60 20
     BILL YOUNG’S AUTOMOT   849 HIGH ST S 1/4 - 1/2 (0.434 mi.) V77 24
     D & M MOTORS   190 CHANNING AVE SSE 1/4 - 1/2 (0.440 mi.) V80 25
     PENINSULA CREAMERY   900 HIGH ST SSE 1/4 - 1/2 (0.465 mi.) V83 26
     PRIVATE RESIDENCE   PRIVATE RESIDENCE NE 1/4 - 1/2 (0.469 mi.) 84 26

State and tribal registered storage tank lists

UST: A review of the UST list, as provided by EDR, and dated 12/16/2013 has revealed that there are 2
UST sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     AT&T/SBC (P1-007)   345 HAMILTON AVE S 1/8 - 1/4 (0.143 mi.) I30 14
     CITY OF PALO ALTO CI   250 HAMILTON AVE S 1/8 - 1/4 (0.210 mi.) L42 16

AST: A review of the AST list, as provided by EDR, and dated 08/01/2009 has revealed that there is 1
AST site  within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     SWITCH AND DATA   529 BRYANT ST SSW 1/8 - 1/4 (0.137 mi.) G23 12

ADDITIONAL ENVIRONMENTAL RECORDS

Local Lists of Registered Storage Tanks

CA FID UST: A review of the CA FID UST list, as provided by EDR, and dated 10/31/1994 has revealed
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that there are 6 CA FID UST sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     CUSA-   390 LYTTON AVE W 0 - 1/8 (0.071 mi.) B7 9
     AT&T CALIFORNIA - P1   345 HAMILTON AV S 1/8 - 1/4 (0.143 mi.) I29 13
     CITY HALL   250 HAMILTON S 1/8 - 1/4 (0.210 mi.) L43 16
     BNW SERVICE & REPAIR   400 ENERSON ST SW 1/8 - 1/4 (0.248 mi.) M47 17

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     MRS. E. C. FOULE   630 COWPER ST E 1/8 - 1/4 (0.142 mi.) H26 13
     APT BLDG   725 COWPER ST ESE 1/8 - 1/4 (0.218 mi.) K46 17

HIST UST: A review of the HIST UST list, as provided by EDR, and dated 10/15/1990 has revealed that
there are 5 HIST UST sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     96226   390 LYTTON AVE W 0 - 1/8 (0.071 mi.) B8 9
     AT&T CALIFORNIA - P1   345 HAMILTON AV S 1/8 - 1/4 (0.143 mi.) I29 13
     BNW SERVICE & REPAIR   400 EMERSON ST SW 1/8 - 1/4 (0.249 mi.) M48 18

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     MRS. E. C. FOULE   630 COWPER ST E 1/8 - 1/4 (0.142 mi.) H25 12
     APT BLDG   725 COWPER ST ESE 1/8 - 1/4 (0.218 mi.) K45 17

SWEEPS UST: A review of the SWEEPS UST list, as provided by EDR, and dated 06/01/1994 has revealed
that there are 7 SWEEPS UST sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     CUSA-   390 LYTTON AVE W 0 - 1/8 (0.071 mi.) B7 9
     AT&T CALIFORNIA - P1   345 HAMILTON AV S 1/8 - 1/4 (0.143 mi.) I29 13
     PACIFIC BELL (P1-007   345 HAMILTON AVE S 1/8 - 1/4 (0.144 mi.) I32 14
     CITY HALL   250 HAMILTON S 1/8 - 1/4 (0.210 mi.) L43 16
     BNW SERVICE & REPAIR   400 ENERSON ST SW 1/8 - 1/4 (0.248 mi.) M47 17

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     MRS. E. C. FOULE   630 COWPER ST E 1/8 - 1/4 (0.142 mi.) H26 13
     APT BLDG   725 COWPER ST ESE 1/8 - 1/4 (0.218 mi.) K46 17

Other Ascertainable Records

RCRA NonGen / NLR: A review of the RCRA NonGen / NLR list, as provided by EDR, and dated 03/11/2014
has revealed that there are 2 RCRA NonGen / NLR sites within approximately  0.25 miles of the target
property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     PACIFIC BELL   420 COWPER AVENUE N 0 - 1/8 (0.084 mi.) D11 10



EXECUTIVE SUMMARY

TC3907736.2s  EXECUTIVE SUMMARY 11

PageMap IDDirection / Distance  Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     HEWLETT PACKARD UNIV   250 UNIVERSITY AVE SSW 1/8 - 1/4 (0.185 mi.) J37 15

HIST CORTESE: A review of the HIST CORTESE list, as provided by EDR, and dated 04/01/2001 has
revealed that there are 28 HIST CORTESE sites within approximately  0.5 miles of the target
property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     OFFICE BUILDING   529 BRYANT SSW 1/8 - 1/4 (0.137 mi.) G24 12
     AT&T CALIFORNIA - P1   345 HAMILTON AV S 1/8 - 1/4 (0.143 mi.) I29 13
     PREMIER PROPERTIES   250 UNIVERSITY AVE SSW 1/8 - 1/4 (0.185 mi.) J38 15
     PALO ALTO CIVIC CENT   250 HAMILTON AVE S 1/8 - 1/4 (0.210 mi.) L41 16
     INDEPENDENT BMW   400 EMERSON ST SW 1/8 - 1/4 (0.249 mi.) M49 18
     PALO ALTO TRANSMISSI   710 EMERSON S 1/4 - 1/2 (0.315 mi.) O57 20
     TIDY TOWN CLEANERS   163 EVERETT AVE WSW 1/4 - 1/2 (0.319 mi.) 59 20
     COMMUTER SHELL   355 ALMA ST SW 1/4 - 1/2 (0.362 mi.) R64 21
     BILL’S AUTO GLASS   744 HIGH ST S 1/4 - 1/2 (0.369 mi.) S66 22
     PALO ALTO FIRE STATI   301 ALMA WSW 1/4 - 1/2 (0.374 mi.) R67 22
     COLDWELL BANKER   291 ALMA ST WSW 1/4 - 1/2 (0.379 mi.) T69 23
     STANFORD B.M.W.   275 ALMA ST WSW 1/4 - 1/2 (0.384 mi.) T70 23
     IDEO LLC   780 HIGH ST S 1/4 - 1/2 (0.387 mi.) S71 23
     KEENAN LAND CO   753 ALMA ST S 1/4 - 1/2 (0.415 mi.) U74 24
     HANSEN PLUMBING   50 HOMER AVE S 1/4 - 1/2 (0.432 mi.) U75 24
     INDEPENDENT BMW   799 ALMA ST S 1/4 - 1/2 (0.438 mi.) U78 24
     STEVE’S FOREIGN AUTO   809 ALMA ST S 1/4 - 1/2 (0.445 mi.) U81 25
     D&B AUTOMOTIVE   841 ALMA ST S 1/4 - 1/2 (0.462 mi.) W82 25
     LAWSON BROTHERS CLEA   853 ALMA ST S 1/4 - 1/2 (0.469 mi.) W85 26

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     VARSITY THEATRE   456 UNIVERSITY AVE E 0 - 1/8 (0.016 mi.) A1 8
     PRESIDENTS HOTEL   498 UNIVERSITY AVE NE 0 - 1/8 (0.074 mi.) C9 9
     SHEARER FAMILY TRUST   530 WEBSTER ST ENE 1/8 - 1/4 (0.180 mi.) 36 15
     GRANDONA RESIDENCE   268 HOMER AVE SSE 1/4 - 1/2 (0.324 mi.) P60 20
     CITY OF PARIS CLEANE   248 HOMER AVE SSE 1/4 - 1/2 (0.336 mi.) P63 21
     BILL YOUNG’S AUTOMOT   849 HIGH ST S 1/4 - 1/2 (0.434 mi.) V76 24
     D & M MOTORS   190 CHANNING AVE SSE 1/4 - 1/2 (0.440 mi.) V80 25
     PENINSULA CREAMERY   900 HIGH ST SSE 1/4 - 1/2 (0.465 mi.) V83 26
     PRIVATE RESIDENCE   PRIVATE RESIDENCE NE 1/4 - 1/2 (0.469 mi.) 84 26

CUPA Listings: A review of the CUPA Listings list, as provided by EDR, has revealed that there are 7
CUPA Listings sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     CVS PHARMACY #9915   352 UNIVERSITY AV SSW 0 - 1/8 (0.086 mi.) E13 10
     WALGREENS 781   300 UNIVERSITY AVE SSW 1/8 - 1/4 (0.132 mi.) E20 11
     PACIFIC BELL/AT&T-SI   345 HAMILTON AV S 1/8 - 1/4 (0.143 mi.) I28 13
     HOLIDAY CLEANERS   595 BRYANT ST S 1/8 - 1/4 (0.162 mi.) I35 15
     CITY HALL   250 HAMILTON S 1/8 - 1/4 (0.210 mi.) L43 16

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     GATE CLEANERS   439 HAMILTON AVE ESE 0 - 1/8 (0.097 mi.) F16 11
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PageMap IDDirection / Distance  Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     AZEEM K LAKHA DMD   720 COWPER ST ESE 1/8 - 1/4 (0.210 mi.) K40 16

DRYCLEANERS: A review of the DRYCLEANERS list, as provided by EDR, and dated 09/10/2013 has revealed
that there are 3 DRYCLEANERS sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     HOLIDAY CLEANERS   595 BRYANT ST S 1/8 - 1/4 (0.162 mi.) I35 15

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     GATE CLEANERS   439 HAMILTON AVE ESE 0 - 1/8 (0.097 mi.) F16 11
     ECONOMY CLEANERS   486 HAMILTON AVE E 0 - 1/8 (0.113 mi.) F19 11

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

EDR US Hist Auto Stat: A review of the EDR US Hist Auto Stat list, as provided by EDR, has revealed
that there are 4 EDR US Hist Auto Stat sites within approximately  0.25 miles of the target
property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     Not reported   436  WAVERLEY ST W 0 - 1/8 (0.034 mi.) B4 8
     Not reported   379  LYTTON AVE W 0 - 1/8 (0.078 mi.) B10 9
     Not reported   555  BRYANT ST SSW 1/8 - 1/4 (0.145 mi.) G33 14
     Not reported   385  FOREST AVE SE 1/8 - 1/4 (0.187 mi.) 39 16

EDR US Hist Cleaners: A review of the EDR US Hist Cleaners list, as provided by EDR, has revealed
that there are 7 EDR US Hist Cleaners sites within approximately  0.25 miles of the target
property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     Not reported   405  WAVERLEY ST WNW 0 - 1/8 (0.062 mi.) B6 9
     Not reported   489  LYTTON AVE N 0 - 1/8 (0.087 mi.) D14 10
     Not reported   345  HAMILTON AVE S 1/8 - 1/4 (0.143 mi.) I27 13
     Not reported   595  BRYANT ST S 1/8 - 1/4 (0.162 mi.) I34 15

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     Not reported   468  UNIVERSITY AVE ENE 0 - 1/8 (0.027 mi.) A3 8
     Not reported   439  HAMILTON AVE ESE 0 - 1/8 (0.097 mi.) F15 10
     Not reported   486  HAMILTON AVE E 0 - 1/8 (0.113 mi.) F18 11
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ORPHAN SUMMARY

City EDR ID Site Name Site Address Zip Database(s)

Count: 20 records.

EAST PALO ALTO      S113786464 CALTRANS D-4/EA04-235644 HWY 101 NB/SB PM 52.2/52.6,0.0 94301 HAZNET
MENLO PARK          S115950598 EA 2356A HWY PLANTING SR 101 FR UNIVERSITY AVE OC TO 94025 NPDES
MENLO PARK          S112869196 CAL TRANS DISTRICT 04 HWY 114 BETWEEN O’BRIEN & 94025 HAZNET
MENLO PARK          S112914431 NICK SPRINKEL 791 & 811 HAMILTON AVE 94025 HAZNET
MENLO PARK          S110503525 STATE OF CALIF DEPT OF TRANSPO HWY 84 94025 EMI
MENLO PARK          S112831989 235634 SM 101 AUX LANE 101 HIGHWAY BETWEEN UNIVERSITY 94025 NPDES
MENLO PARK          S104493787 OASIS 329 EL CAMINO REAL 94025 HIST CORTESE, LUST
MENLO PARK          S100538945 BROWNING-FERRIS INDUSTRIES END OF MARSH ROAD, EAST OF HIG 94025 ENVIROSTOR
MENLO PARK          1003878514 BROWNING-FERRIS INDS END OF MARSH RD 94025 CERC-NFRAP
MENLO PARK          S101593881 MENLO INDUSTRIAL LIFT STATION UNIVERSITY AVE. 94025 CA FID UST, SWEEPS UST
MENLO PARK          S106163802 RAVENSWOOD SUBSTATION UNKNOWN WILLOW RD 94025 LUST
PALO ALTO           S112954400 CALTRANS DISTRICT 4/CONSTR/EA04-24 RTE 85 PM 22.4 94304 HAZNET
PALO ALTO           S112961523 THOITS BROS INC 285 HAMILTON AVE 4TH & 5TH FL 94301 HAZNET
PALO ALTO           1003877979 OREGON EXPWY UNDERPASS OREGON EXPWY & ALMA ST 94304 CERC-NFRAP
PALO ALTO           S112346513 RANDALL INOUYE DDS MSD INC RANDALL COWPER ST B 94301 CUPA Listings
SAN LUIS OBISPO     S112840864 SAN LUIS OBISPO COUNTY/ENVIRON HEA QUESTA GRADE OFF HWY 101 94301 HAZNET
SAN MATEO           S105026355 MENLO IND PARK LIFT STAIO HAMILTON AVE 94025 HIST CORTESE
SANTA CLARA COUNTY  S107541060 VEHICLE STOPPED ON HWY 101      CDL
SCHELVILLE          S111216236 SCHELLVILLE DEPOT 1480 HWY 121 94306 NPDES
UNINCORPORATED      S103472957 STANFORD UNIV. MED. CENTER 211 QUARRY RD 94304 LUST, HIST LUST
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MAP FINDINGS SUMMARY

Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

    0  NR     0      0      0    0 1.000NPL
    0  NR     0      0      0    0 1.000Proposed NPL
    0  NR   NR    NR    NR    0 0.001NPL LIENS

Federal Delisted NPL site list

    0  NR     0      0      0    0 1.000Delisted NPL

Federal CERCLIS list

    0  NR   NR      0      0    0 0.500CERCLIS
    0  NR   NR      0      0    0 0.500FEDERAL FACILITY

Federal CERCLIS NFRAP site List

    0  NR   NR      0      0    0 0.500CERC-NFRAP

Federal RCRA CORRACTS facilities list

    0  NR     0      0      0    0 1.000CORRACTS

Federal RCRA non-CORRACTS TSD facilities list

    0  NR   NR      0      0    0 0.500RCRA-TSDF

Federal RCRA generators list

    2  NR   NR    NR      1    1 0.250RCRA-LQG
    6  NR   NR    NR      3    3 0.250RCRA-SQG
    1  NR   NR    NR      1    0 0.250RCRA-CESQG

Federal institutional controls /
engineering controls registries

    0  NR   NR      0      0    0 0.500US ENG CONTROLS
    0  NR   NR      0      0    0 0.500US INST CONTROL
    0  NR   NR      0      0    0 0.500LUCIS

Federal ERNS list

    0  NR   NR    NR    NR    0 0.001ERNS

State- and tribal - equivalent NPL

    1  NR     1      0      0    0 1.000RESPONSE

State- and tribal - equivalent CERCLIS

    3  NR     3      0      0    0 1.000ENVIROSTOR

State and tribal landfill and/or
solid waste disposal site lists

    0  NR   NR      0      0    0 0.500SWF/LF

State and tribal leaking storage tank lists

   42  NR   NR     31      9    2 0.500LUST
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    4  NR   NR      4      0    0 0.500SLIC
   30  NR   NR     22      6    2 0.500HIST LUST
    0  NR   NR      0      0    0 0.500INDIAN LUST

State and tribal registered storage tank lists

    2  NR   NR    NR      2    0 0.250UST
    1  NR   NR    NR      1    0 0.250AST
    0  NR   NR    NR      0    0 0.250INDIAN UST
    0  NR   NR    NR      0    0 0.250FEMA UST

State and tribal voluntary cleanup sites

    0  NR   NR      0      0    0 0.500VCP
    0  NR   NR      0      0    0 0.500INDIAN VCP

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

    0  NR   NR      0      0    0 0.500US BROWNFIELDS

Local Lists of Landfill / Solid
Waste Disposal Sites

    0  NR   NR      0      0    0 0.500DEBRIS REGION 9
    0  NR   NR      0      0    0 0.500ODI
    0  NR   NR      0      0    0 0.500WMUDS/SWAT
    0  NR   NR      0      0    0 0.500SWRCY
    0  NR   NR    NR    NR    0 0.001HAULERS
    0  NR   NR      0      0    0 0.500INDIAN ODI

Local Lists of Hazardous waste /
Contaminated Sites

    0  NR   NR    NR    NR    0 0.001US CDL
    0  NR     0      0      0    0 1.000HIST Cal-Sites
    0  NR   NR    NR      0    0 0.250SCH
    0  NR     0      0      0    0 1.000Toxic Pits
    0  NR   NR    NR    NR    0 0.001CDL
    0  NR   NR    NR    NR    0 0.001US HIST CDL

Local Lists of Registered Storage Tanks

    6  NR   NR    NR      5    1 0.250CA FID UST
    5  NR   NR    NR      4    1 0.250HIST UST
    7  NR   NR    NR      6    1 0.250SWEEPS UST

Local Land Records

    0  NR   NR    NR    NR    0 0.001LIENS 2
    0  NR   NR    NR    NR    0 0.001LIENS
    0  NR   NR      0      0    0 0.500DEED

Records of Emergency Release Reports

    0  NR   NR    NR    NR    0 0.001HMIRS
    0  NR   NR    NR    NR    0 0.001CHMIRS
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    0  NR   NR    NR    NR    0 0.001LDS
    0  NR   NR    NR    NR    0 0.001MCS
    0  NR   NR    NR    NR    0 0.001SPILLS 90

Other Ascertainable Records

    2  NR   NR    NR      1    1 0.250RCRA NonGen / NLR
    0  NR   NR    NR    NR    0 0.001DOT OPS
    0  NR     0      0      0    0 1.000DOD
    0  NR     0      0      0    0 1.000FUDS
    0  NR     0      0      0    0 1.000CONSENT
    0  NR     0      0      0    0 1.000ROD
    0  NR   NR      0      0    0 0.500UMTRA
    0  NR   NR    NR      0    0 0.250US MINES
    0  NR   NR    NR    NR    0 0.001TRIS
    0  NR   NR    NR    NR    0 0.001TSCA
    0  NR   NR    NR    NR    0 0.001FTTS
    0  NR   NR    NR    NR    0 0.001HIST FTTS
    0  NR   NR    NR    NR    0 0.001SSTS
    0  NR   NR    NR    NR    0 0.001ICIS
    0  NR   NR    NR    NR    0 0.001PADS
    0  NR   NR    NR    NR    0 0.001MLTS
    0  NR   NR    NR    NR    0 0.001RADINFO
    0  NR   NR    NR    NR    0 0.001FINDS
    0  NR   NR    NR    NR    0 0.001RAATS
    0  NR   NR    NR    NR    0 0.001RMP
    0  NR     0      0      0    0 1.000CA BOND EXP. PLAN
    0  NR   NR    NR    NR    0 0.001UIC
    0  NR   NR    NR    NR    0 0.001NPDES
    0  NR   NR      0      0    0 0.500Cortese
   28  NR   NR     20      6    2 0.500HIST CORTESE
    0  NR   NR    NR      0    0 0.250SAN JOSE HAZMAT
    7  NR   NR    NR      5    2 0.250CUPA Listings
    0  NR     0      0      0    0 1.000Notify 65
    3  NR   NR    NR      1    2 0.250DRYCLEANERS
    0  NR   NR    NR      0    0 0.250WIP
    0  NR   NR    NR    NR    0 0.001ENF
    0  NR   NR    NR    NR    0 0.001HAZNET
    0  NR   NR    NR    NR    0 0.001EMI
    0  NR     0      0      0    0 1.000INDIAN RESERV
    0  NR   NR      0      0    0 0.500SCRD DRYCLEANERS
    0  NR   NR    NR    NR    0 0.001PCB TRANSFORMER
    0  NR   NR      0      0    0 0.500COAL ASH EPA
    0  NR   NR      0      0    0 0.500PROC
    0  NR   NR    NR    NR    0 0.001EPA WATCH LIST
    0  NR   NR    NR      0    0 0.2502020 COR ACTION
    0  NR   NR    NR    NR    0 0.001LEAD SMELTERS
    0  NR   NR    NR    NR    0 0.001WDS
    0  NR   NR    NR    NR    0 0.001US AIRS
    0  NR   NR    NR    NR    0 0.001PRP
    0  NR   NR    NR      0    0 0.250MWMP
    0  NR   NR    NR    NR    0 0.001COAL ASH DOE
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MAP FINDINGS SUMMARY

Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR    NR      0    0 0.250HWT
    0  NR     0      0      0    0 1.000HWP
    0  NR   NR    NR    NR    0 0.001US FIN ASSUR
    0  NR   NR    NR    NR    0 0.001Financial Assurance

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

    0  NR     0      0      0    0 1.000EDR MGP
    4  NR   NR    NR      2    2 0.250EDR US Hist Auto Stat
    7  NR   NR    NR      2    5 0.250EDR US Hist Cleaners

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

    0  NR   NR    NR    NR    0 0.001RGA LUST
    0  NR   NR    NR    NR    0 0.001RGA LF

NOTES:

   TP = Target Property

   NR = Not Requested at this Search Distance

   Sites may be listed in more than one database
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A5 RCRA-SQGPHOTO EXPRESS 1000685875
NE FINDS479 UNIVERSITY AVE CAD983625591
< 1/8 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.052 mi.
277 ft.

RCRA-SQG
    EPA Id: CAD983625591

B4 EDR US Hist Auto Stat 1015495267
West 436  WAVERLEY ST    N/A
< 1/8 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.034 mi.
180 ft.

A3 EDR US Hist Cleaners 1015064660
ENE 468  UNIVERSITY AVE    N/A
< 1/8 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.027 mi.
144 ft.

A2 RCRA-SQGMARTHA PAULINE SWAIN TRUSTEE 1004676820
ENE FINDS451 UNIVERSITY AVE CAR000089946
< 1/8 HAZNETPALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.024 mi.
125 ft.

RCRA-SQG
    EPA Id: CAR000089946

A1 HIST CORTESEVARSITY THEATRE S102440857
East LUST456 UNIVERSITY AVE    N/A
< 1/8 HIST LUSTPALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.016 mi.
86 ft.

LUST
    Date Closed: 07/09/1998
    Facility Status: Case Closed
    Status: Completed - Case Closed

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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B10 EDR US Hist Auto Stat 1015457496
West 379  LYTTON AVE    N/A
< 1/8 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.078 mi.
410 ft.

C9 HIST CORTESEPRESIDENTS HOTEL S103891012
NE LUST498 UNIVERSITY AVE    N/A
< 1/8 HIST LUSTPALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.074 mi.
389 ft.

LUST
    Date Closed: 04/30/1999
    Facility Status: Case Closed
    Status: Completed - Case Closed

B8 HIST UST96226 U001595832
West 390 LYTTON AVE    N/A
< 1/8 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.071 mi.
377 ft.

HIST UST
    Facility Id: 00000062861

B7 CA FID USTCUSA- S101594434
West SWEEPS UST390 LYTTON AVE    N/A
< 1/8 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.071 mi.
377 ft.

CA FID UST
    Facility Id: 43000916

SWEEPS UST
    Status: A

B6 EDR US Hist Cleaners 1015055893
WNW 405  WAVERLEY ST    N/A
< 1/8 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.062 mi.
326 ft.

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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F15 EDR US Hist Cleaners 1015061408
ESE 439  HAMILTON AVE    N/A
< 1/8 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.097 mi.
512 ft.

D14 EDR US Hist Cleaners 1015066627
North 489  LYTTON AVE    N/A
< 1/8 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.087 mi.
457 ft.

E13 CUPA ListingsCVS PHARMACY #9915 S103654858
SSW 352 UNIVERSITY AV    N/A
< 1/8 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.086 mi.
452 ft.

E12 RCRA-LQGCVS PHARMACY NO 9915 1016168132
SSW FINDS352 UNIVERSITY AVE CAR000240317
< 1/8 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.086 mi.
452 ft.

RCRA-LQG
    EPA Id: CAR000240317

D11 RCRA NonGen / NLRPACIFIC BELL 1000250577
North FINDS420 COWPER AVENUE CAD042342964
< 1/8 PALO ALTO, CA  

Relative:
Higher

Click here for full text details

0.084 mi.
446 ft.

RCRA NonGen / NLR
    EPA Id: CAD042342964

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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E20 RCRA-SQGWALGREENS 781 1001227067
SSW FINDS300 UNIVERSITY AVE CAR000043109
1/8-1/4 CUPA ListingsPALO ALTO, CA  

Relative:
Higher

Click here for full text details

0.132 mi. HAZNET
696 ft.

RCRA-SQG
    EPA Id: CAR000043109

F19 DRYCLEANERSECONOMY CLEANERS S112225110
East 486 HAMILTON AVE    N/A
< 1/8 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.113 mi.
599 ft.

F18 EDR US Hist Cleaners 1015066482
East 486  HAMILTON AVE    N/A
< 1/8 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.113 mi.
599 ft.

C17 RCRA-SQGPALO ALTO OFFICE CENTER 1000324044
NE FINDS525 UNIVERSITY AVE CAD981375850
< 1/8 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.105 mi.
555 ft.

RCRA-SQG
    EPA Id: CAD981375850

F16 CUPA ListingsGATE CLEANERS S109519673
ESE DRYCLEANERS439 HAMILTON AVE    N/A
< 1/8 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.097 mi.
512 ft.

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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H25 HIST USTMRS. E. C. FOULE U001595856
East 630 COWPER ST    N/A
1/8-1/4 PALO ALTO, CA  94302

Relative:
Lower

Click here for full text details

0.142 mi.
748 ft.

HIST UST
    Facility Id: 00000021575

G24 HIST CORTESEOFFICE BUILDING S102434611
SSW LUST529 BRYANT    N/A
1/8-1/4 HIST LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.137 mi.
723 ft.

LUST
    Date Closed: 03/15/1996
    Facility Status: Case Closed
    Status: Completed - Case Closed

G23 ASTSWITCH AND DATA A100337394
SSW 529 BRYANT ST    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.137 mi.
723 ft.

G22 RCRA-SQGCOMPAQ COMPUTER CORP ALTA VISTA 1000251152
SSW FINDS529 BRYANT STREET CAT080019847
1/8-1/4 PALO ALTO, CA  

Relative:
Higher

Click here for full text details

0.137 mi.
723 ft.

RCRA-SQG
    EPA Id: CAT080019847

E21 RCRA-CESQGPREMIER PROPERTIES MANAGEMENT 1012175504
SSW HAZNET300 UNIVERSITY AVE CAC002620796
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.132 mi.
696 ft.

RCRA-CESQG
    EPA Id: CAC002620796

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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I29 RCRA-SQGAT&T CALIFORNIA - P1007 1000251153
South FINDS345 HAMILTON AV CAT080019854
1/8-1/4 HIST CORTESEPALO ALTO, CA  

Relative:
Higher

Click here for full text details

0.143 mi. LUST
756 ft. CA FID UST

HIST LUST
HIST UST

SWEEPS UST
EMI

RCRA-SQG
    EPA Id: CAT080019854

LUST
    Date Closed: 12/29/1995
    Facility Status: Case Closed

CA FID UST
    Facility Id: 39004234
    Facility Id: 43002978

HIST UST

I28 CUPA ListingsPACIFIC BELL/AT&T-SITE P1007 S112833905
South 345 HAMILTON AV    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.143 mi.
756 ft.

I27 EDR US Hist Cleaners 1015047040
South 345  HAMILTON AVE    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.143 mi.
756 ft.

H26 CA FID USTMRS. E. C. FOULE S101623389
East SWEEPS UST630 COWPER ST    N/A
1/8-1/4 PALO ALTO, CA  94302

Relative:
Lower

Click here for full text details

0.142 mi.
748 ft.

CA FID UST
    Facility Id: 43012202

SWEEPS UST
    Status: A

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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G33 EDR US Hist Auto Stat 1015551938
SSW 555  BRYANT ST    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.145 mi.
767 ft.

I32 SWEEPS USTPACIFIC BELL (P1-007) S106930320
South 345 HAMILTON AVE    N/A
1/8-1/4 PALO ALTO, CA  94303

Relative:
Higher

Click here for full text details

0.144 mi.
760 ft.

SWEEPS UST
    Status: A

I31 LUSTPACIFIC BELL S111760456
South 345 HAMILTON AVE    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.143 mi.
756 ft.

LUST
    Status: Completed - Case Closed

I30 USTAT&T/SBC (P1-007) U004186641
South 345 HAMILTON AVE    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.143 mi.
756 ft.

UST
    Facility Id: 43-006-000436

AT&T CALIFORNIA - P1007  (Continued) 1000251153

    Facility Id: 00000036908

SWEEPS UST
    Status: A

EMI
    Facility Id: 10704

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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J38 HIST CORTESEPREMIER PROPERTIES S102435459
SSW LUST250 UNIVERSITY AVE    N/A
1/8-1/4 HIST LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.185 mi.
977 ft.

LUST
    Date Closed: 05/21/1993
    Facility Status: Case Closed
    Status: Completed - Case Closed

J37 RCRA NonGen / NLRHEWLETT PACKARD UNIVERSITY AVE 1005441343
SSW FINDS250 UNIVERSITY AVE CAR000118117
1/8-1/4 HAZNETPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.185 mi.
977 ft.

RCRA NonGen / NLR
    EPA Id: CAR000118117

36 HIST CORTESESHEARER FAMILY TRUST S103663810
ENE LUST530 WEBSTER ST    N/A
1/8-1/4 HIST LUSTPALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.180 mi.
948 ft.

LUST
    Date Closed: 10/29/1997
    Facility Status: Case Closed
    Status: Completed - Case Closed

I35 CUPA ListingsHOLIDAY CLEANERS S102823576
South DRYCLEANERS595 BRYANT ST    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.162 mi.
857 ft.

I34 EDR US Hist Cleaners 1015078326
South 595  BRYANT ST    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.162 mi.
857 ft.

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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L43 LUSTCITY HALL S101630466
South CA FID UST250 HAMILTON    N/A
1/8-1/4 CUPA ListingsPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.210 mi. SWEEPS UST
1111 ft.

LUST
    Date Closed: 01/25/1993

CA FID UST
    Facility Id: 43005856

SWEEPS UST
    Status: A

L42 USTCITY OF PALO ALTO CIVIC CENTER U003879448
South 250 HAMILTON AVE    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.210 mi.
1111 ft.

UST
    Facility Id: 43-006-000427

L41 HIST CORTESEPALO ALTO CIVIC CENTER S100849892
South LUST250 HAMILTON AVE    N/A
1/8-1/4 HIST LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.210 mi.
1111 ft.

LUST
    Facility Status: Case Closed
    Status: Completed - Case Closed

K40 CUPA ListingsAZEEM K LAKHA DMD S108198509
ESE 720 COWPER ST    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.210 mi.
1107 ft.

39 EDR US Hist Auto Stat 1015460952
SE 385  FOREST AVE    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.187 mi.
985 ft.

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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M47 CA FID USTBNW SERVICE & REPAIR S101623374
SW SWEEPS UST400 ENERSON ST    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.248 mi.
1309 ft.

CA FID UST
    Facility Id: 43012212

SWEEPS UST
    Status: A

K46 CA FID USTAPT BLDG S101623373
ESE SWEEPS UST725 COWPER ST    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.218 mi.
1150 ft.

CA FID UST
    Facility Id: 43001676

SWEEPS UST
    Status: A

K45 HIST USTAPT BLDG U001595834
ESE 725 COWPER ST    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.218 mi.
1150 ft.

HIST UST
    Facility Id: 00000004233

J44 RCRA-LQGRITZ CAMERA CENTERS, INC.  NO 1332 1007200642
SSW 222 UNIVERSITY AVE CAR000031294
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.216 mi.
1139 ft.

RCRA-LQG
    EPA Id: CAR000031294

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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N52 LUSTPRIVATE RESIDENCE S110655477
ESE PRIVATE RESIDENCE    N/A
1/4-1/2 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.283 mi.
1494 ft.

LUST
    Status: Completed - Case Closed

N51 LUSTSHICK RESIDENCE S105688890
ESE HIST LUST505 HOMER AVE    N/A
1/4-1/2 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.281 mi.
1485 ft.

LUST
    Date Closed: 08/22/2002
    Facility Status: Case Closed

M50 LUSTINDEPENDENT BMW S103472952
SW HIST LUST400 EMERSON ST    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.249 mi.
1313 ft.

LUST
    Facility Status: Case Closed

M49 HIST CORTESEINDEPENDENT BMW S103880914
SW LUST400 EMERSON ST    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.249 mi.
1313 ft.

LUST
    Date Closed: 03/06/1995
    Status: Completed - Case Closed

M48 HIST USTBNW SERVICE & REPAIR U001595835
SW 400 EMERSON ST    N/A
1/8-1/4 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.249 mi.
1313 ft.

HIST UST
    Facility Id: 00000049498

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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O56 LUSTPALO ALTO TRANSMISSION SERVICE S101623384
South CA FID UST701 EMERSON ST    N/A
1/4-1/2 SWEEPS USTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.304 mi.
1603 ft.

LUST
    Date Closed: 04/20/2000
    Status: Completed - Case Closed

CA FID UST
    Facility Id: 43001096

SWEEPS UST

O55 LUSTPALO ALTO TRANSMISSION SERVICE U001595849
South HIST LUST701 EMERSON ST    N/A
1/4-1/2 HIST USTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.304 mi.
1603 ft.

LUST
    Facility Status: Case Closed

HIST UST
    Facility Id: 00000059851

O54 RCRA-SQGCARDINAL DRIVE IN CLEANERS 1000332904
South SLIC203 FOREST CAD981622699
1/4-1/2 HAZNETPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.300 mi.
1584 ft.

RCRA-SQG
    EPA Id: CAD981622699

SLIC
    Facility Status: Open - Site Assessment
    Facility Status: Open - Site Assessment

53 LUSTCITY OF PALO ALTO PARKING LOT S107138395
SSW 528 HIGH    N/A
1/4-1/2 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.296 mi.
1561 ft.

LUST
    Date Closed: 11/24/2010
    Status: Completed - Case Closed

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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P60 HIST CORTESEGRANDONA RESIDENCE S103723203
SSE LUST268 HOMER AVE    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.324 mi.
1710 ft.

LUST
    Date Closed: 03/29/1999
    Facility Status: Case Closed

59 RCRA-SQGTIDY TOWN CLEANERS 1000440844
WSW FINDS163 EVERETT AVE CAD981962079
1/4-1/2 HIST CORTESEPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.319 mi. LUST
1685 ft. HIST LUST

RCRA-SQG
    EPA Id: CAD981962079

LUST
    Date Closed: 02/11/1992
    Facility Status: Case Closed
    Status: Completed - Case Closed

P58 LUSTPRIVATE RESIDENCE S110655414
SSE PRIVATE RESIDENCE    N/A
1/4-1/2 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.319 mi.
1683 ft.

LUST
    Status: Completed - Case Closed

O57 HIST CORTESEPALO ALTO TRANSMISSION SE S104161919
South 710 EMERSON    N/A
1/4-1/2 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.315 mi.
1664 ft.

PALO ALTO TRANSMISSION SERVICE  (Continued) S101623384

    Status: A

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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R64 HIST CORTESECOMMUTER SHELL U001595839
SW LUST355 ALMA ST    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.362 mi. UST
1909 ft. HIST UST

SWEEPS UST

LUST
    Facility Status: Case Closed
    Status: Open - Assessment & Interim Remedial Action

UST
    Facility Id: 43-006-000018

HIST UST
    Facility Id: 00000006902

SWEEPS UST

P63 RCRA-SQGCITY OF PARIS CLEANERS 1000440544
SSE FINDS248 HOMER AVE CAD981622756
1/4-1/2 HIST CORTESEPALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.336 mi. LUST
1774 ft.

RCRA-SQG
    EPA Id: CAD981622756

LUST
    Facility Status: Case Closed
    Status: Completed - Case Closed
    Facility Id: 43-1757

Q62 SLICHEWLETT-PACKARD COMPANY S100234877
SW HIST LUST130 LYTTON AVENUE    N/A
1/4-1/2 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.333 mi.
1759 ft.

SLIC
    Facility Status: Completed - Case Closed
    Facility Status: Completed - Case Closed

Q61 RCRA NonGen / NLRHEWLETT PACKARD LYTTON AVE 1005441344
SW FINDS130 LYTTON AVE CAR000118125
1/4-1/2 LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.333 mi. HAZNET
1759 ft.

RCRA NonGen / NLR
    EPA Id: CAR000118125

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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T68 LUSTCITY OF PALO ALTO (SIDEWALK) S103474350
WSW HIST LUST291 ALMA ST    N/A
1/4-1/2 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.379 mi.
2000 ft.

LUST
    Facility Status: Case Closed

R67 HIST CORTESEPALO ALTO FIRE STATION S103880916
WSW LUST301 ALMA    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94304

Relative:
Higher

Click here for full text details

0.374 mi. CUPA Listings
1975 ft.

LUST
    Date Closed: 08/16/1993
    Facility Status: Case Closed
    Status: Completed - Case Closed

S66 HIST CORTESEBILL’S AUTO GLASS S101303792
South LUST744 HIGH ST    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.369 mi.
1946 ft.

LUST
    Date Closed: 05/25/1995
    Facility Status: Case Closed
    Status: Completed - Case Closed

65 SLICPALO ALTO MEDICAL FOUNDATION S106234837
SSW URBAN LANE    N/A
1/4-1/2 PALO ALTO, CA  

Relative:
Higher

Click here for full text details

0.366 mi.
1930 ft.

COMMUTER SHELL  (Continued) U001595839

    Status: A

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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S73 LUSTPENINSULA CREAMERY S108217556
South 800 HIGH ST    N/A
1/4-1/2 PALO ALTO, CA  

Relative:
Higher

Click here for full text details

0.401 mi.
2119 ft.

LUST
    Date Closed: 06/29/2005

S72 LUSTPENINSULA CREAMERY S107142301
South 800 HIGH STREET    N/A
1/4-1/2 PALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.401 mi.
2119 ft.

LUST
    Status: Completed - Case Closed

S71 HIST CORTESEIDEO LLC S101303793
South LUST780 HIGH ST    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.387 mi. CUPA Listings
2046 ft.

LUST
    Date Closed: 05/21/2003
    Facility Status: Case Closed
    Status: Completed - Case Closed

T70 HIST CORTESESTANFORD B.M.W. S103880915
WSW LUST275 ALMA ST    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.384 mi.
2029 ft.

LUST
    Date Closed: 03/26/1996
    Facility Status: Case Closed
    Status: Completed - Case Closed

T69 HIST CORTESECOLDWELL BANKER S103950344
WSW LUST291 ALMA ST    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.379 mi.
2000 ft.

LUST
    Date Closed: 10/02/2002
    Date Closed: 02/01/1996
    Facility Status: Case Closed
    Status: Completed - Case Closed

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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U78 HIST CORTESEINDEPENDENT BMW S102431639
South LUST799 ALMA ST    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94306

Relative:
Higher

Click here for full text details

0.438 mi. CUPA Listings
2310 ft.

LUST
    Date Closed: 08/04/1995
    Facility Status: Case Closed
    Status: Completed - Case Closed

V77 LUSTBILL YOUNG’S AUTOMOTIVE S105512841
South HIST LUST849 HIGH ST    N/A
1/4-1/2 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.434 mi.
2293 ft.

LUST
    Facility Status: Case Closed

V76 HIST CORTESEBILL YOUNG’S AUTOMOTIVE 1000275273
South LUST849 HIGH ST    N/A
1/4-1/2 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.434 mi.
2293 ft.

LUST
    Date Closed: 01/13/2000
    Status: Completed - Case Closed

U75 HIST CORTESEHANSEN PLUMBING S101303796
South LUST50 HOMER AVE    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.432 mi.
2281 ft.

LUST
    Date Closed: 04/23/2001
    Facility Status: Case Closed
    Status: Completed - Case Closed

U74 HIST CORTESEKEENAN LAND CO S102432150
South LUST753 ALMA ST    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.415 mi.
2193 ft.

LUST
    Date Closed: 11/02/1995
    Facility Status: Case Closed
    Status: Completed - Case Closed

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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W82 HIST CORTESED&B AUTOMOTIVE S101303765
South LUST841 ALMA ST    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.462 mi. SWEEPS UST
2441 ft.

LUST
    Date Closed: 06/22/1998
    Facility Status: Case Closed
    Status: Completed - Case Closed

U81 HIST CORTESESTEVE’S FOREIGN AUTO SERVICE S102438112
South LUST809 ALMA ST    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.445 mi.
2349 ft.

LUST
    Date Closed: 01/08/1992
    Facility Status: Case Closed
    Status: Completed - Case Closed

V80 HIST CORTESED & M MOTORS S102428571
SSE LUST190 CHANNING AVE    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.440 mi. SWEEPS UST
2323 ft. WIP

LUST
    Date Closed: 06/09/1995
    Facility Status: Case Closed

WIP
    Facility Status: Historical

V79 LUSTD & M AUTO REPAIR S111760457
SSE 190 CHANNING AVE    N/A
1/4-1/2 PALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.440 mi.
2323 ft.

LUST
    Status: Completed - Case Closed

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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86 FINDSTOWN & COUNTRY CLEANERS 1006012242
South VCP855 EL CAMINO REAL    N/A
1/2-1 EMIPALO ALTO, CA  

Relative:
Higher

Click here for full text details

0.635 mi. ENVIROSTOR
3355 ft.

VCP
    Facility Id: 60001443
    Status: Active

EMI
    Facility Id: 4652
    Facility Id: 16068

ENVIROSTOR

W85 HIST CORTESELAWSON BROTHERS CLEANERS S101542318
South LUST853 ALMA ST    N/A
1/4-1/2 SLICPALO ALTO, CA  94301

Relative:
Higher

Click here for full text details

0.469 mi. HIST LUST
2478 ft. SWEEPS UST

LUST
    Date Closed: 12/06/1996
    Facility Status: Case Closed
    Status: Completed - Case Closed

SLIC
    Facility Id: SLT2O198301

84 HIST CORTESEPRIVATE RESIDENCE S102428487
NE LUSTPRIVATE RESIDENCE    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.469 mi.
2477 ft.

LUST
    Date Closed: 08/11/1994
    Facility Status: Case Closed
    Status: Completed - Case Closed

V83 HIST CORTESEPENINSULA CREAMERY S104161920
SSE LUST900 HIGH ST    N/A
1/4-1/2 HIST LUSTPALO ALTO, CA  94301

Relative:
Lower

Click here for full text details

0.465 mi.
2457 ft.

LUST
    Date Closed: 01/03/1997
    Facility Status: Case Closed
    Status: Completed - Case Closed

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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88 ENVIROSTORPHOTOTIME, INC. S110494159
SW 138 STANFORD SHOPPING CTR    N/A
1/2-1 PALO ALTO, CA  94304

Relative:
Higher

Click here for full text details

0.923 mi.
4874 ft.

ENVIROSTOR
    Facility Id: 71003258
    Status: Inactive - Needs Evaluation

87 RESPONSECAMP FREMONT (J09CA0017) S107736072
West ENVIROSTOR    N/A
1/2-1 MENLO PARK, CA  

Relative:
Higher

Click here for full text details

0.782 mi.
4127 ft.

RESPONSE
    Status: Inactive - Needs Evaluation
    Facility Id: 80000016

ENVIROSTOR
    Facility Id: 80000016
    Status: Inactive - Needs Evaluation

TOWN & COUNTRY CLEANERS  (Continued) 1006012242

    Facility Id: 60001443
    Status: Active

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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CA AST Aboveground Petroleum Storage Tank Facilities California Environmental Protection Agency 08/01/2009 09/10/2009 10/01/2009
CA CA BOND EXP. PLAN Bond Expenditure Plan Department of Health Services 01/01/1989 07/27/1994 08/02/1994
CA CA FID UST Facility Inventory Database California Environmental Protection Agency 10/31/1994 09/05/1995 09/29/1995
CA CDL Clandestine Drug Labs Department of Toxic Substances Control 12/31/2013 02/28/2014 03/20/2014
CA CHMIRS California Hazardous Material Incident Report System Office of Emergency Services 10/14/2013 10/30/2013 12/03/2013
CA CORTESE "Cortese" Hazardous Waste & Substances Sites List CAL EPA/Office of Emergency Information 12/30/2013 12/31/2013 02/11/2014
CA DEED Deed Restriction Listing DTSC and SWRCB 03/10/2014 03/11/2014 04/10/2014
CA DRYCLEANERS Cleaner Facilities Department of Toxic Substance Control 09/10/2013 09/11/2013 10/16/2013
CA EMI Emissions Inventory Data California Air Resources Board 12/31/2010 06/25/2013 08/22/2013
CA ENF Enforcement Action Listing State Water Resoruces Control Board 02/25/2014 02/27/2014 03/18/2014
CA ENVIROSTOR EnviroStor Database Department of Toxic Substances Control 03/12/2014 03/13/2014 04/10/2014
CA Financial Assurance 1 Financial Assurance Information Listing Department of Toxic Substances Control 01/28/2014 01/30/2014 02/11/2014
CA Financial Assurance 2 Financial Assurance Information Listing California Integrated Waste Management Board 02/14/2014 02/18/2014 03/18/2014
CA HAULERS Registered Waste Tire Haulers Listing Integrated Waste Management Board 02/18/2014 02/20/2014 03/27/2014
CA HAZNET Facility and Manifest Data California Environmental Protection Agency 12/31/2012 07/16/2013 08/26/2013
CA HIST CAL-SITES Calsites Database Department of Toxic Substance Control 08/08/2005 08/03/2006 08/24/2006
CA HIST CORTESE Hazardous Waste & Substance Site List Department of Toxic Substances Control 04/01/2001 01/22/2009 04/08/2009
CA HIST UST Hazardous Substance Storage Container Database State Water Resources Control Board 10/15/1990 01/25/1991 02/12/1991
CA HWP EnviroStor Permitted Facilities Listing Department of Toxic Substances Control 02/24/2014 02/25/2014 03/18/2014
CA HWT Registered Hazardous Waste Transporter Database Department of Toxic Substances Control 01/13/2014 01/14/2014 02/11/2014
CA LDS Land Disposal Sites Listing State Water Qualilty Control Board 12/16/2013 12/17/2013 01/04/2014
CA LIENS Environmental Liens Listing Department of Toxic Substances Control 01/17/2014 01/21/2014 02/11/2014
CA LUST Geotracker’s Leaking Underground Fuel Tank Report State Water Resources Control Board 12/16/2013 12/17/2013 01/04/2014
CA LUST REG 1 Active Toxic Site Investigation California Regional Water Quality Control Boa 02/01/2001 02/28/2001 03/29/2001
CA LUST REG 2 Fuel Leak List California Regional Water Quality Control Boa 09/30/2004 10/20/2004 11/19/2004
CA LUST REG 3 Leaking Underground Storage Tank Database California Regional Water Quality Control Boa 05/19/2003 05/19/2003 06/02/2003
CA LUST REG 4 Underground Storage Tank Leak List California Regional Water Quality Control Boa 09/07/2004 09/07/2004 10/12/2004
CA LUST REG 5 Leaking Underground Storage Tank Database California Regional Water Quality Control Boa 07/01/2008 07/22/2008 07/31/2008
CA LUST REG 6L Leaking Underground Storage Tank Case Listing California Regional Water Quality Control Boa 09/09/2003 09/10/2003 10/07/2003
CA LUST REG 6V Leaking Underground Storage Tank Case Listing California Regional Water Quality Control Boa 06/07/2005 06/07/2005 06/29/2005
CA LUST REG 7 Leaking Underground Storage Tank Case Listing California Regional Water Quality Control Boa 02/26/2004 02/26/2004 03/24/2004
CA LUST REG 8 Leaking Underground Storage Tanks California Regional Water Quality Control Boa 02/14/2005 02/15/2005 03/28/2005
CA LUST REG 9 Leaking Underground Storage Tank Report California Regional Water Quality Control Boa 03/01/2001 04/23/2001 05/21/2001
CA MCS Military Cleanup Sites Listing State Water Resources Control Board 12/16/2013 12/17/2013 01/04/2014
CA MWMP Medical Waste Management Program Listing Department of Public Health 09/20/2013 12/11/2013 01/04/2014
CA NOTIFY 65 Proposition 65 Records State Water Resources Control Board 10/21/1993 11/01/1993 11/19/1993
CA NPDES NPDES Permits Listing State Water Resources Control Board 02/17/2014 02/18/2014 03/27/2014
CA PROC Certified Processors Database Department of Conservation 12/16/2013 12/17/2013 01/07/2014
CA RESPONSE State Response Sites Department of Toxic Substances Control 03/12/2014 03/13/2014 04/10/2014
CA RGA LF Recovered Government Archive Solid Waste Facilities List Department of Resources Recycling and Recover 07/01/2013 01/13/2014
CA RGA LUST Recovered Government Archive Leaking Underground Storage Tan State Water Resources Control Board 07/01/2013 12/30/2013
CA SCH School Property Evaluation Program Department of Toxic Substances Control 03/12/2014 03/13/2014 04/10/2014
CA SLIC Statewide SLIC Cases State Water Resources Control Board 12/16/2013 12/17/2013 01/16/2014
CA SLIC REG 1 Active Toxic Site Investigations California Regional Water Quality Control Boa 04/03/2003 04/07/2003 04/25/2003
CA SLIC REG 2 Spills, Leaks, Investigation & Cleanup Cost Recovery Listing Regional Water Quality Control Board San Fran 09/30/2004 10/20/2004 11/19/2004
CA SLIC REG 3 Spills, Leaks, Investigation & Cleanup Cost Recovery Listing California Regional Water Quality Control Boa 05/18/2006 05/18/2006 06/15/2006
CA SLIC REG 4 Spills, Leaks, Investigation & Cleanup Cost Recovery Listing Region Water Quality Control Board Los Angele 11/17/2004 11/18/2004 01/04/2005
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CA SLIC REG 5 Spills, Leaks, Investigation & Cleanup Cost Recovery Listing Regional Water Quality Control Board Central 04/01/2005 04/05/2005 04/21/2005
CA SLIC REG 6L SLIC Sites California Regional Water Quality Control Boa 09/07/2004 09/07/2004 10/12/2004
CA SLIC REG 6V Spills, Leaks, Investigation & Cleanup Cost Recovery Listing Regional Water Quality Control Board, Victorv 05/24/2005 05/25/2005 06/16/2005
CA SLIC REG 7 SLIC List California Regional Quality Control Board, Co 11/24/2004 11/29/2004 01/04/2005
CA SLIC REG 8 Spills, Leaks, Investigation & Cleanup Cost Recovery Listing California Region Water Quality Control Board 04/03/2008 04/03/2008 04/14/2008
CA SLIC REG 9 Spills, Leaks, Investigation & Cleanup Cost Recovery Listing California Regional Water Quality Control Boa 09/10/2007 09/11/2007 09/28/2007
CA SPILLS 90 SPILLS90 data from FirstSearch FirstSearch 06/06/2012 01/03/2013 02/22/2013
CA SWEEPS UST SWEEPS UST Listing State Water Resources Control Board 06/01/1994 07/07/2005 08/11/2005
CA SWF/LF (SWIS) Solid Waste Information System Department of Resources Recycling and Recover 02/14/2014 02/18/2014 03/18/2014
CA SWRCY Recycler Database Department of Conservation 12/16/2013 12/17/2013 01/07/2014
CA TOXIC PITS Toxic Pits Cleanup Act Sites State Water Resources Control Board 07/01/1995 08/30/1995 09/26/1995
CA UIC UIC Listing Deaprtment of Conservation 09/25/2013 12/17/2013 01/07/2014
CA UST Active UST Facilities SWRCB 12/16/2013 12/17/2013 01/07/2014
CA UST MENDOCINO Mendocino County UST Database Department of Public Health 09/23/2009 09/23/2009 10/01/2009
CA VCP Voluntary Cleanup Program Properties Department of Toxic Substances Control 03/12/2014 03/13/2014 04/10/2014
CA WDS Waste Discharge System State Water Resources Control Board 06/19/2007 06/20/2007 06/29/2007
CA WIP Well Investigation Program Case List Los Angeles Water Quality Control Board 07/03/2009 07/21/2009 08/03/2009
CA WMUDS/SWAT Waste Management Unit Database State Water Resources Control Board 04/01/2000 04/10/2000 05/10/2000
US 2020 COR ACTION 2020 Corrective Action Program List Environmental Protection Agency 11/11/2011 05/18/2012 05/25/2012
US BRS Biennial Reporting System EPA/NTIS 12/31/2011 02/26/2013 04/19/2013
US CERCLIS Comprehensive Environmental Response, Compensation, and Liab EPA 10/25/2013 11/11/2013 02/13/2014
US CERCLIS-NFRAP CERCLIS No Further Remedial Action Planned EPA 10/25/2013 11/11/2013 02/13/2014
US COAL ASH DOE Sleam-Electric Plan Operation Data Department of Energy 12/31/2005 08/07/2009 10/22/2009
US COAL ASH EPA Coal Combustion Residues Surface Impoundments List Environmental Protection Agency 08/17/2010 01/03/2011 03/21/2011
US CONSENT Superfund (CERCLA) Consent Decrees Department of Justice, Consent Decree Library 12/31/2013 01/24/2014 02/24/2014
US CORRACTS Corrective Action Report EPA 03/11/2014 03/13/2014 04/09/2014
US DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations EPA, Region 9 01/12/2009 05/07/2009 09/21/2009
US DELISTED NPL National Priority List Deletions EPA 10/25/2013 11/11/2013 01/28/2014
US DOD Department of Defense Sites USGS 12/31/2005 11/10/2006 01/11/2007
US DOT OPS Incident and Accident Data Department of Transporation, Office of Pipeli 07/31/2012 08/07/2012 09/18/2012
US EDR MGP EDR Proprietary Manufactured Gas Plants EDR, Inc.
US EDR US Hist Auto Stat EDR Exclusive Historic Gas Stations EDR, Inc.
US EDR US Hist Auto Stat EDR Proprietary Historic Gas Stations - Cole
US EDR US Hist Cleaners EDR Exclusive Historic Dry Cleaners EDR, Inc.
US EDR US Hist Cleaners EDR Proprietary Historic Dry Cleaners - Cole
US EPA WATCH LIST EPA WATCH LIST Environmental Protection Agency 06/30/2013 08/13/2013 09/13/2013
US ERNS Emergency Response Notification System National Response Center, United States Coast 09/30/2013 10/01/2013 12/06/2013
US FEDERAL FACILITY Federal Facility Site Information listing Environmental Protection Agency 05/31/2013 07/08/2013 12/06/2013
US FEDLAND Federal and Indian Lands U.S. Geological Survey 12/31/2005 02/06/2006 01/11/2007
US FEMA UST Underground Storage Tank Listing FEMA 01/01/2010 02/16/2010 04/12/2010
US FINDS Facility Index System/Facility Registry System EPA 11/18/2013 02/27/2014 03/12/2014
US FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fu EPA/Office of Prevention, Pesticides and Toxi 04/09/2009 04/16/2009 05/11/2009
US FTTS INSP FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fu EPA 04/09/2009 04/16/2009 05/11/2009
US FUDS Formerly Used Defense Sites U.S. Army Corps of Engineers 12/31/2011 02/26/2013 03/13/2013
US HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing Environmental Protection Agency 10/19/2006 03/01/2007 04/10/2007
US HIST FTTS INSP FIFRA/TSCA Tracking System Inspection & Enforcement Case Lis Environmental Protection Agency 10/19/2006 03/01/2007 04/10/2007
US HMIRS Hazardous Materials Information Reporting System U.S. Department of Transportation 12/31/2013 01/03/2014 02/24/2014
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US ICIS Integrated Compliance Information System Environmental Protection Agency 07/20/2011 11/10/2011 01/10/2012
US INDIAN LUST R1 Leaking Underground Storage Tanks on Indian Land EPA Region 1 02/01/2013 05/01/2013 11/01/2013
US INDIAN LUST R10 Leaking Underground Storage Tanks on Indian Land EPA Region 10 11/06/2013 11/07/2013 12/06/2013
US INDIAN LUST R4 Leaking Underground Storage Tanks on Indian Land EPA Region 4 11/21/2013 11/26/2013 02/24/2014
US INDIAN LUST R5 Leaking Underground Storage Tanks on Indian Land EPA, Region 5 02/13/2014 02/14/2014 02/24/2014
US INDIAN LUST R6 Leaking Underground Storage Tanks on Indian Land EPA Region 6 09/12/2011 09/13/2011 11/11/2011
US INDIAN LUST R7 Leaking Underground Storage Tanks on Indian Land EPA Region 7 08/27/2013 08/27/2013 11/01/2013
US INDIAN LUST R8 Leaking Underground Storage Tanks on Indian Land EPA Region 8 08/27/2012 08/28/2012 10/16/2012
US INDIAN LUST R9 Leaking Underground Storage Tanks on Indian Land Environmental Protection Agency 03/01/2013 03/01/2013 04/12/2013
US INDIAN ODI Report on the Status of Open Dumps on Indian Lands Environmental Protection Agency 12/31/1998 12/03/2007 01/24/2008
US INDIAN RESERV Indian Reservations USGS 12/31/2005 12/08/2006 01/11/2007
US INDIAN UST R1 Underground Storage Tanks on Indian Land EPA, Region 1 02/01/2013 05/01/2013 01/27/2014
US INDIAN UST R10 Underground Storage Tanks on Indian Land EPA Region 10 02/05/2013 02/06/2013 04/12/2013
US INDIAN UST R4 Underground Storage Tanks on Indian Land EPA Region 4 11/21/2013 11/26/2013 02/24/2014
US INDIAN UST R5 Underground Storage Tanks on Indian Land EPA Region 5 02/13/2014 02/14/2014 02/24/2014
US INDIAN UST R6 Underground Storage Tanks on Indian Land EPA Region 6 01/29/2014 01/29/2014 03/12/2014
US INDIAN UST R7 Underground Storage Tanks on Indian Land EPA Region 7 12/31/2012 02/28/2013 04/12/2013
US INDIAN UST R8 Underground Storage Tanks on Indian Land EPA Region 8 07/29/2013 08/01/2013 11/01/2013
US INDIAN UST R9 Underground Storage Tanks on Indian Land EPA Region 9 07/29/2013 07/30/2013 12/06/2013
US INDIAN VCP R1 Voluntary Cleanup Priority Listing EPA, Region 1 09/17/2013 10/01/2013 12/06/2013
US INDIAN VCP R7 Voluntary Cleanup Priority Lisitng EPA, Region 7 03/20/2008 04/22/2008 05/19/2008
US LEAD SMELTER 1 Lead Smelter Sites Environmental Protection Agency 01/29/2013 02/14/2013 02/27/2013
US LEAD SMELTER 2 Lead Smelter Sites American Journal of Public Health 04/05/2001 10/27/2010 12/02/2010
US LIENS 2 CERCLA Lien Information Environmental Protection Agency 02/06/2013 04/25/2013 05/10/2013
US LUCIS Land Use Control Information System Department of the Navy 11/20/2013 11/21/2013 02/24/2014
US MLTS Material Licensing Tracking System Nuclear Regulatory Commission 07/22/2013 08/02/2013 11/01/2013
US NPL National Priority List EPA 10/25/2013 11/11/2013 01/28/2014
US NPL LIENS Federal Superfund Liens EPA 10/15/1991 02/02/1994 03/30/1994
US ODI Open Dump Inventory Environmental Protection Agency 06/30/1985 08/09/2004 09/17/2004
US PADS PCB Activity Database System EPA 06/01/2013 07/17/2013 11/01/2013
US PCB TRANSFORMER PCB Transformer Registration Database Environmental Protection Agency 02/01/2011 10/19/2011 01/10/2012
US PRP Potentially Responsible Parties EPA 04/15/2013 07/03/2013 09/13/2013
US Proposed NPL Proposed National Priority List Sites EPA 10/25/2013 11/11/2013 01/28/2014
US RAATS RCRA Administrative Action Tracking System EPA 04/17/1995 07/03/1995 08/07/1995
US RADINFO Radiation Information Database Environmental Protection Agency 01/09/2014 01/10/2014 03/12/2014
US RCRA NonGen / NLR RCRA - Non Generators Environmental Protection Agency 03/11/2014 03/13/2014 04/09/2014
US RCRA-CESQG RCRA - Conditionally Exempt Small Quantity Generators Environmental Protection Agency 03/11/2014 03/13/2014 04/09/2014
US RCRA-LQG RCRA - Large Quantity Generators Environmental Protection Agency 03/11/2014 03/13/2014 04/09/2014
US RCRA-SQG RCRA - Small Quantity Generators Environmental Protection Agency 03/11/2014 03/13/2014 04/09/2014
US RCRA-TSDF RCRA - Treatment, Storage and Disposal Environmental Protection Agency 03/11/2014 03/13/2014 04/09/2014
US RMP Risk Management Plans Environmental Protection Agency 11/01/2013 12/12/2013 02/13/2014
US ROD Records Of Decision EPA 11/25/2013 12/12/2013 02/24/2014
US SCRD DRYCLEANERS State Coalition for Remediation of Drycleaners Listing Environmental Protection Agency 03/07/2011 03/09/2011 05/02/2011
US SSTS Section 7 Tracking Systems EPA 12/31/2009 12/10/2010 02/25/2011
US TRIS Toxic Chemical Release Inventory System EPA 12/31/2011 07/31/2013 09/13/2013
US TSCA Toxic Substances Control Act EPA 12/31/2006 09/29/2010 12/02/2010
US UMTRA Uranium Mill Tailings Sites Department of Energy 09/14/2010 10/07/2011 03/01/2012
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US US AIRS (AFS) Aerometric Information Retrieval System Facility Subsystem ( EPA 10/23/2013 11/06/2013 12/06/2013
US US AIRS MINOR Air Facility System Data EPA 10/23/2013 11/06/2013 12/06/2013
US US BROWNFIELDS A Listing of Brownfields Sites Environmental Protection Agency 03/20/2014 03/20/2014 04/09/2014
US US CDL Clandestine Drug Labs Drug Enforcement Administration 12/04/2013 12/10/2013 02/13/2014
US US ENG CONTROLS Engineering Controls Sites List Environmental Protection Agency 12/17/2013 01/14/2014 01/28/2014
US US FIN ASSUR Financial Assurance Information Environmental Protection Agency 02/25/2014 02/27/2014 04/09/2014
US US HIST CDL National Clandestine Laboratory Register Drug Enforcement Administration 09/01/2007 11/19/2008 03/30/2009
US US INST CONTROL Sites with Institutional Controls Environmental Protection Agency 12/17/2013 01/14/2014 01/28/2014
US US MINES Mines Master Index File Department of Labor, Mine Safety and Health A 08/01/2013 09/05/2013 10/03/2013

CT CT MANIFEST Hazardous Waste Manifest Data Department of Energy & Environmental Protecti 07/30/2013 08/19/2013 10/03/2013
NJ NJ MANIFEST Manifest Information Department of Environmental Protection 12/31/2011 07/19/2012 08/28/2012
NY NY MANIFEST Facility and Manifest Data Department of Environmental Conservation 12/31/2013 02/07/2014 03/31/2014
PA PA MANIFEST Manifest Information Department of Environmental Protection 12/31/2012 07/24/2013 08/19/2013
RI RI MANIFEST Manifest information Department of Environmental Management 12/31/2012 06/21/2013 08/05/2013
WI WI MANIFEST Manifest Information Department of Natural Resources 12/31/2012 08/09/2013 09/27/2013

US Oil/Gas Pipelines GeoData Digital Line Graphs from 1:100,000-Scale Maps USGS
US Electric Power Lines Electric Power Transmission Line Data Rextag Strategies Corp.

US AHA Hospitals Sensitive Receptor: AHA Hospitals American Hospital Association, Inc.
US Medical Centers Sensitive Receptor: Medical Centers Centers for Medicare & Medicaid Services
US Nursing Homes Sensitive Receptor: Nursing Homes National Institutes of Health
US Public Schools Sensitive Receptor: Public Schools National Center for Education Statistics
US Private Schools Sensitive Receptor: Private Schools National Center for Education Statistics
CA Daycare Centers Sensitive Receptor: Licensed Facilities Department of Social Services

US Flood Zones 100-year and 500-year flood zones Emergency Management Agency (FEMA)
US NWI National Wetlands Inventory U.S. Fish and Wildlife Service
US USGS 7.5’ Topographic Map Scanned Digital USGS 7.5’ Topographic Map (DRG) USGS

STREET AND ADDRESS INFORMATION

© 2010 Tele Atlas North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.
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EXHIBIT C-2 

GENERAL PUBLIC RECORDS 
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NOT APPLICABLE FOR THIS REPORT 
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APPENDIX D 
 

INTERVIEW RECORDS 
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RECORD OF COMMUNICATION 

Property Name: 425 University Avenue/450 Kipling Street Location:  Palo Alto, CA. 
Communication with: Lynn Christiansen Esquer Of: The Property 
Location:   
Palo Alto, CA. 

Phone:  
(510) 684.8582 

Communication via: 
In Person 

Recorded By:   
Tim Loeb 

Of:  
TMC 

At: 10:00 am On: April 9, 2014 
Re: Site Access and history of the Property 
Summary of Communication:  
Lynn Christiansen provided access to the Property and completed 
the questionnaire. She also provided historical information 
regarding development of the Property. 

Conclusions/Required Action Follow-up: 
None 

 

RECORD OF COMMUNICATION 
Property Name: 425 University Avenue/450 Kipling Street Location:  Palo Alto, CA. 
Communication with: Staff member Of: Palo Alto Building & Planning 

Departments 
Location:  
Palo Alto, CA. 

Phone: 
 (650) 329.2317 

Communication via: 
In Person 

Recorded By:   
Tim Loeb 

Of:  
TMC 

At: 11:00 am On: April 14, 2014 
Re: Permit records  
Summary of Communication:  
TMC reviewed building and planning records for the Property 
on the agency public computer system.  

Conclusions/Required Action Follow-up: 
None 

 

RECORD OF COMMUNICATION 
Property Name: 425 University Avenue/450 Kipling Street Location:  Palo Alto, CA. 
Communication with: Staff member Of: Santa Clara County Environmental 

Health 
Location:  
San Jose, California 

Phone:  
(408) 918.3400 

Communication via: 
Telephone and Email 

Recorded By:   
Tim Loeb 

Of:  
TMC 

At: 2:00 pm On: April 15, 2014 
Re: Records for underground fuel tanks, hazardous materials storage, environmental investigations, and 
incident responses 
Summary of Communication: The county environmental 
health department has no such records for the Property. 
 

Conclusions/Required Action Follow-up: 
None 

 

RECORD OF COMMUNICATION 
Property Name: 425 University Avenue/450 Kipling Street Location:  Palo Alto, CA. 
Communication with:  
Staff 

Of: Palo Alto Fire Department 

Location:  
Palo Alto 

 Phone:  
(650) 329.2100 

Communication via: 
In Person 

Recorded By:   
Tim Loeb 

Of:  
TMC 

At: 11:00 am On: April 14, 2014 
Re: Hazardous materials storage, underground fuel tanks, investigations and responses to incidents at the 
Property 
Summary of Communication:  Conclusions/Required Action Follow-up: 
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RECORD OF COMMUNICATION 
TMC was told that the fire department has no files for the 
Property pertaining to hazardous materials issues.  

None 
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APPENDIX E 
 

CLIENT PROVIDED DOCUMENTATION 
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APPENDIX F 
 

OTHER SUPPORTING DOCUMENTATION 
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QA/QC – 1 
 
Specific Issues - Indicate whether your investigation identified CURRENT OR PAST environmental concerns relating 
to any of the following specific environmental issues. 
 

 Y/N  Issue  Y/N  Issue 

N  Above Ground Storage Tank(s) N  Underground Storage Tank(s) 

N  Clarifiers N  Fill or Evacuation Ports 
N  Vent Pipes N  Fuel Islands 

N  Drums N  Other Containers 

N  Surface Staining N  Solid Waste Disposal 
N  Sumps N  Pits 

N  Ponds N  Lagoons 

N  Stockpiled Soils N  Distressed Vegetation 
N  Oil or Gas Wells N  Monitoring Wells 

N  Domestic Water Wells N  Dry Wells 

N  Underground Pipelines N  Chemical Processes 
N  Waste Treatment  N  Hazardous Waste Storage 

N  Septic Systems N  Waste Water Discharge 

N  Dry Cleaners N  Repair or Servicing Facilities 
N  Photo Processing N  Manufacturing 

N  Distribution Warehouse N  Asbestos Containing Materials 

N  High Radon Levels N  Suspect Lead Containing Paint 
N  Lead in Water N  Others 

N  Is/was heating fuel provided by on-site 
storage fuel oil?  

N On-site use, disposal, treatment, storage, or 
emission, of significant quantities of hazardous 
materials or wastes. 

N Evidence of any on-site release of hazardous 
materials which could impact the subject 
site? 

N Evidence of any off-site release of hazardous 
materials which could impact the subject site. 
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QA/QC – 2 Historical Research  
 

Use this form to document the historical sources you consulted.  
            

                                                                                                                                                                                      
Source 

2
0
0
0 

1
9
9
0 

1
9
8
0 

1
9
7
0 

1
9
6
0 

1
9
5
0 

1
9
4
0 

1
9
3
0 

1
9
2
0 

1
9
1
0 

1
9
0
0 

1
8
0
0 

50 Year Chain of Title              

Aerial Photos X X X X X X X X     

Building Department Permits X X X X X        

Building Department Plans             

Planning Department Records X X           

Fire Insurance Maps      X X X X  X  X X 

Oil, Gas and Mining Maps X            

Fire Department Records X X           

UST Permits and Registrations X            

Street Directories   X X X X X X X      

 Observation X            

Personal knowledge             

Interviews X            

Other (Topo Map)  X           
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The following items should be evaluated to assist in determining the potential for fungi and bacteria contamination.  
Check YES, NO, NA (Not Applicable), or NI (Not Inspected.)  Include a description of answers which result in 
recommendation for correction or additional evaluation under Mrs. Wong’s guidelines. 

Interview – Is the owner/operator aware of: YES NO 
1. Current or past flood damage?  X 
2. Current or past water leaks?  X 
3. Past abatement or correction of conditions involving mold?  X 
4. Complaints of symptoms common to mold response?  X 
5. Current or past allegations of mold-related ailments, sick building syndrome or similar condition?   X  
Inspection YES NO NA NI 
6.0 Roof 

6.1 Is there any visible mold present?    X 
6.2 Is the roof in good condition?    X 
6.3 Are roof vents blocked?    X 

7.0 Heating Ventilation and Air Conditioning - Air intake vents 
7.1 Is there any evidence of mold on or around the air intake?    X 
7.2 Is there evidence of standing water near the air intake?    X 
7.3 Is there any accumulation of organic materials near the air intake?    X 
7.4 Is the air intake screened?    X 
7.5 Is the air intake blocked?    X 
7.6 Is there a cooling tower located within 25 feet of the air intake?    X 

8.0 Heating Ventilation and Air Conditioning - Air Handling 
8.1 Is there evidence of mold in, on or around an air handling unit?    X 
8.2 Are return air filters moldy, dirty or blocked?    X 
8.3 Is there standing water in or around the air handling units?    X 

9.0 Ductwork and Plenums 
9.1 Are return air ducts and plenum clean?    X 
9.2 Are supply ducts clean?    X 
9.3 Was mold observed in supply or return air ducts or plenum?    X 

10.0 Building Exterior 
10.0 Did you observe staining or discoloration of the building exterior 
which is not an intended finish and did not appear to result from rust?  

 X   

10.2 Is there a musty smell or strong odor present?  X   
10.3 If the building has an underground sprinkler system, do sprinklers 
direct water away from the building? 

   X 

10.4 Does the exterior slope away from the building? X    
10.5 Are crawlspace vents blocked?    X  

11.0 Building Interior 
11.1 Is there any visible mold present?  X   
11.2 Is there a musty smell or strong odor present?  X   
11.3 Did you observe staining or discoloration of the floor, walls, ceiling, 
fixtures or finish materials? 

 X   

11.4 Did you observe evidence of current or past water leaks?   X   
11.5 Did you observe crumbling or degrading of walls or ceilings?  X   
11.6 Did you observe bubbling or swelling of painted surfaces?  X   
11.7 Are sewer injectors located in the building?  X   

a) Do they appear to be working properly?     
Mrs. Wong specifically recognizes that, though the individual completing this inspection is a trained observer of real 
estate, recognizing, detecting, and measuring the presence of mold may be beyond the scope of her/his expertise.  Neither 
the individual completing this inspection, nor the firm engaged in completion of this assignment has any liability for the 
identification of mold-related concerns except as defined in applicable industry standards. 
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Consultant Internal Audit Documentation Form 

Reviewer’s Certification 
425 University Avenue (first floor) & 450 Kipling Street (second floor) 

Palo Alto, Santa Clara County, California 94301 
 

The subject report has been reviewed by the undersigned and, except as detailed in the attached explanation, is 
considered to be in full compliance with the specific items included in this following checklist and with all other 
requirements of the agreed scope of investigations. The reviewer concurs with the conclusions and recommendations 
of the report and understands that the report may be returned for correction of any deficiencies. 

Signature    

Name: Dariush Dastmalchi  April 21, 2014 

Quality Control Audit 

Y  Was the site investigation completed by Environmental Professional with at least five years of 
experience in completing similar investigations? 

Y  Is the work performed under this investigation covered under the consultant's General Liability 
and Professional Liability (Errors & Omissions) insurance policies with limits of not less than 
$1,000,000? 

Y  Are the location of RECs, significant environmental features, and adjoining property 
addresses/regulatory designations indicated on the site plan per Section 7? 

Y  Is the property boundary shown on all historic sources (i.e., aerial photos, Sanborn maps, 
topographic maps, etc.)? 

Y Are all of the supporting documents described in Section 9 of the Scope of Work included in the 
appendix of the Report? 

Y Were all areas of the property inspected as required by Section 5 of the Scope of Work (i.e., 100% 
of all common areas/mechanical areas (all properties), 100% of down/vacant units (multi-family & 
hotel/motel), 10% of occupied units (multi-family), 5% of units/minimum of 10 units 
(hotel/motel), common area parcel (condominiums), etc.? 

Y If the report recommends the completion of additional investigation at the property, is the 
description of the additional investigation required adequate to facilitate future investigation by 
someone not familiar with the current condition of the site? 
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QUALIFICATIONS OF ENVIRONMENTAL PROFESSIONAL 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 

 
Timothy G. Loeb 

2415 San Ramon Valley Boulevard 
San Ramon, CA 94583 

 
QUALIFICATIONS 
Twenty years experience in hazardous materials consulting; focused on due diligence projects, compliance, and 
subsurface environmental investigations. Also experienced in Phase II investigations and compliance programs.  
 
 
PROFESSIONAL EXPERIENCE 
1997-Present: Independent Consultant 

 Managed and prepared Phase I ESA reports at commercial properties throughout California and Nevada. 
Conducted site visits, interviews, historical research and regulatory agency case file reviews; sampling for ACM & 
LBP.  

 
 Inspected commercial, retail and multi-family residential buildings for deferred maintenance, construction quality 

and regulatory compliance. Prepared cost estimates for repair/replacement of damaged materials and items 
requiring immediate attention.  Prepared final PCRs, which include construction maintenance cost estimates, site 
plans seismic checklists, mold checklists and digital photographs. 

 

1993-1997:  PIERS Environmental Services, Inc., Project Manager 
 Managed and prepared due diligence reports.  Coordinated proposal preparation and Phase II work resulting from 

then ESA discoveries. Conducted and coordinated research and regulatory agency case file reviews.  Consulted 
with the clients, including major lending institutions, attorneys, and real estate companies, to help determine 
relative risk of property acquisition. 

 
1986-1992:  Exceltech/RESNA Industries, Inc., Project Manager 
 Project manager for the installation of vadose zone wells and monitoring systems at UST sites for Quik Stop 

Markets in No. California; supervised site remediation at contaminated locations. Prepared formal closure plans 
for large industrial facilities in No. California. Prepared site investigation documents for a hazardous waste transfer 
facility in Dalton, Georgia. Managed and prepared comprehensive PSAs for Santa Clara Valley Water District. 
Provided written opinions and recommendations to the District for subsurface investigations; prepared final reports 
for submittal to agency. 

 
EDUCATION AND REGISTRATIONS 

 1988 - Present California Registered Environmental Assessor No. 00519 
 1980  M.S. Biological Sciences, Central Washington University 
 
 

























































































































































































































































































































































































































































































































APPENDIX G 
Impervious Area Worksheet and Special Projects 

Worksheet 
  

































APPENDIX H 
Environmental Noise Study 
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INTRODUCTION 

This report provides an environmental noise study for the proposed mixed-use project at 429 University 
Avenue in Palo Alto, California. The purpose of the study is to determine the noise environment at the 
site, compare the measured data with applicable project criteria, compare estimated mechanical 
equipment noise levels to the City’s property line noise ordinance, and propose mitigation measures as 
necessary. This report summarizes the results of our study. 

The project site is located in the City of Palo Alto, at the intersection of University Avenue and 
Kipling Street. The proposed project consists of a four-story building with commercial businesses on the 
first, second, and fourth floors, and multifamily residential on the third and fourth floors. The project site 
is bordered by University Avenue to the east, Kipling Street to the north, an alley to the west, and 
existing commercial buildings to the south. Traffic along University Avenue and Kipling Street are the 
primary noise sources at the site. 

This report is organized into the following sections: 

Section 1.0 – Project Criteria 

Section 2.0 – Existing Noise Environment 

Section 3.0 – Residential Interior Noise  

Section 4.0 – CALGreen Interior Noise  

Section 5.0 – Property Line Noise  
 

A brief introduction to the fundamentals of environmental noise is provided in the Appendix to aid the 
reader in understanding the technical concepts of this report. 

REVISION NOTES 

This report has been revised based on comments from City Planning (email dated 8 September 2014) 
and additional traffic data provided by the project traffic engineer (received 2 October 2014). Based on 
Planner comments, we revised our executive summary (see page 3). Based on the additional traffic data, 
we revised our analysis. The traffic data was similar to our original assumption and the required window 
and exterior door ratings (and thus, our conclusions) have not been changed from our original report 
(dated 18 June 2014) (see additional details on page 6). 
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EXECUTIVE SUMMARY 

Residential Interior Noise: With the provision of sound-rated windows and exterior doors at 
residential spaces, we calculate that the project would meet the City’s General Plan Noise Element criteria 
for average interior noise levels. To meet the maximum instantaneous noise guideline, windows with 
much greater sound ratings would be needed. Table 1 below summarizes these findings. 

Table 1: Summary of Residential Noise Study 

Criterion 
(City Noise Element) 

Sound-rated Windows and 
Exterior Doors Needed 

Calculated Interior Noise Levels 
with Sound-rated windows/doors 

Average daily noise limit, 
DNL 45 dB  

STC 28 to STC 36 DNL 45 dB or quieter 

Maximum (single-event) 
noise limit, Lmax 50 dB 
and 55 dB 

STC 28 to STC 451 Lmax 50 dB or quieter in bedrooms; 
Lmax 55 dB or quieter in other rooms 

 

Commercial Interior Noise: With the provision of sound-rated windows and exterior doors we 
calculate that the project would meet the CALGreen Code requirements for interior noise levels at the 
commercial spaces. 

Table 2: Summary of Commercial Noise Study 

Criterion 
(CALGreen Code) 

Sound-rated Windows and 
Exterior Doors Needed 

Calculated Interior Noise Levels 
with Sound-rated windows/doors 

Average hourly noise 
limit, Leq(h) 50 dB  

STC 28 to STC 32 Leq(h) 50 dB or quieter 

 

Outdoor Project Equipment Noise: Noise from the rooftop mechanical equipment is expected to be 
below the City’s Noise Ordinance limits at existing neighboring buildings. At higher elevations along the 
property “plane”, estimated noise levels would exceed limits, and additional mitigation would be needed. 

Table 3: Summary of Commercial Noise Study 

Criterion 
(City Noise 
Ordinance) 

“Receiver” Location 
Calculated Mechanical 

Equipment Noise Levels 
Mitigation Needed 

54 dB to 57 dB, 
depending on 
location 

Existing neighboring 
buildings at property lines 

Up to 49 dB none 

Property planes, above the 
429 University proposed 

parapet height 

Exhaust Fans: up to 69 dB 
Condensing Units: up to 54 dB 

Additional noise enclosure or sound 
attenuators at exhaust fans 

  

                                                
1  Some facades with window STC ratings of 36 or greater also require an upgraded wall, see details below and on Figure 4. 
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1.0 PROJECT CRITERIA 

State of California Building Code 

The 2013 California Building Code (CBC) does not currently include an exterior noise intrusion criterion. 
However, the CBC has historically required that the indoor noise level in residential units of new 
multi-family dwellings not exceed DNL2 45 dB, where the exterior noise level is greater than DNL 60 dB. 
This criterion is our recommended goal. 

Palo Alto General Plan, Noise Element 

Policy N-39 of the Palo Alto General Plan requires that the average interior noise level in multi-family 
dwellings be limited to DNL 45 dB. However, the City also states that residences exposed to a DNL of 
60 dB or greater should limit maximum instantaneous noise levels (Lmax

3) to 50 dB4 in bedrooms and 
55 dB in other rooms. For our analysis, maximum instantaneous noise levels are quantified by the Lmax30

5 
metric. This metric is a statistical descriptor of “typical recurring” single-event noise. 

The City of Palo Alto guideline for outdoor noise in residential locations is DNL 60 dB, particularly in 
backyards and outdoor recreational areas where outdoor use is a major consideration. 

Palo Alto Noise Ordinance 

The Palo Alto Noise Ordinance includes the following requirement for stationary noise sources. 

9.10.040 Commercial and industrial property noise limits. No person shall produce, suffer, or 
allow to be produced by any machine or device, or any combination of same, on commercial or 
industrial property, a noise level more than eight decibels above the local ambient6 at any point 
outside of the property plane. 

  

                                                
2 Day-Night Average Sound Level (DNL) – A descriptor established by the U.S. Environmental Protection Agency to represent a 

24-hour average noise level with a 10 dB penalty applied to noise occurring during the nighttime hours (10 pm to 7 am) to 

account for the increased sensitivity of people during sleeping hours. 

3  The loudest sound pressure level measured over the specified time period (A-weighted, “slow”-weighted). 

4  Decibel (dB) – A logarithmic unit used in acoustics to describe the magnitude of a sound with respect to a reference sound 

level. A-Weighted sound levels represent the noisiness or loudness of a sound by weighting the amplitudes of various 

acoustical frequencies to correspond more closely with human hearing. All sound levels in this report are A-weighted. 

5 Lmax30 was developed to statistically define the “typical recurring” maximum noise level at a measurement location. The Lmax30 is 

calculated by logarithmically averaging the loudest 30-percent of events that occur over a 24-hour period. For more 

information, please refer to: Greene, Rob, “Max Level Intrusive Noise Limit”, 1982 National Conference on Environmental and 

Occupational Noise. 

6  Per the Palo Alto Noise Ordinance, the local ambient is considered to be the lowest sound level repeating itself during a six-

minute period. 
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CALGreen 

The 2013 California Green Building Standards Code (CALGreen) addresses acoustical issues in several 
sections. These sections apply to non-residential buildings, which includes spaces on floors one, two, and 
four of the building. CALGreen offers two methods for meeting the indoor criteria – the “prescriptive 
method” and the “performance method”. For this project, the performance method will be used as it 
results in more lenient sound rating requirements, and is described below: 

1. Section 5.507.4.2 Performance Method 
- There is a requirement for mitigating exterior noise where sound levels exceed 65 dB during any 

hour of operation. If the exterior noise level exceeds 65 dB, then the building envelope must 
have wall and roof-ceiling assemblies designed to provide an interior noise environment not 
exceeding an Leq(h)7 of 50 dB in occupied areas during hours of operation.  

2.0 EXISTING AND FUTURE NOISE ENVIRONMENT 

We conducted environmental noise measurements at the site between 2 and 9 June 2014. Two long-term 
monitors (L1 and L2) were attached to trees or utility poles at a height of 12 feet above grade. A third 
long-term monitor (L3) was secured one foot above the roof edge of the existing building. In addition, 
two short-term monitors (S1 and S2) were attached to 16-foot poles and placed on the roof. Table 4 
below summarizes the noise measurement locations (see Figure 1). 

Table 4: Summary of Noise Measurement Locations 

Monitor Location 

L1 
Approximately 25 feet from the centerline of University Avenue and 
approximately 125 feet from the centerline of Kipling Street, 12 feet above 
grade 

L2 
Approximately 15 feet from the centerline of Kipling Street and approximately 
80 feet from the centerline of University Avenue, 12 feet above grade 

L3 
Approximately 100 feet from the centerline of Kipling Street and approximately 
145 feet from the centerline of University Avenue, 1 foot above the existing 
roof 

S1 
Approximately 90 feet from the centerline of Kipling Street and approximately 
125 feet from the centerline of University Avenue, 16 feet above the existing 
roof 

S2 
Approximately 25 feet from the centerline of Kipling Street and approximately 
125 feet from the centerline of University Avenue, 16 feet above the existing 
roof 

                                                
7  Leq(h) – The equivalent steady-state A-weighted sound level that, in an hour, would contain the same acoustic energy as the 

time-varying sound level during the same hour. 
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In our original analysis (see 18 June 2014 report), future traffic data was not provided. So, we assumed a 
1 dB increase in noise levels to account for future traffic increases. This was based on a Caltrans 
assumption of traffic volume increases of three-percent per year, which corresponds to a 1 dB increase 
over ten years. Recently, a traffic study was performed and projected future traffic data for the local 
roadways were provided to us (received 2 October 2014 from Hexagon Transportation Consultants). 
Based on the existing and the future “cumulative plus project” projected traffic data, we calculated that 
noise levels are projected to increase by 1 dB along University Avenue and 2 dB along Kipling Street. We 
revised our analysis accordingly and found that the same (compared to our original analysis) window and 
exterior door STC ratings would be needed to meet the interior noise standards. 

Table 5, below, summarizes the measured noise levels at each of the long-term noise monitors. 

Table 5: Summary of Measured Noise Levels8 

Monitor DNL Lmax30 Maximum Leq(h) 
Lowest Ambient 

Noise Level 

L1 73 dB 91 dB 70 dB 48 dB 

L2 69 dB 88 dB 68 dB 49 dB 

L3 63 dB 80 dB 64 dB 46 dB 

 
The noise levels measured at the rooftop of the building (shorter term locations S1 and S2) were 
approximately 65 dB to 70 dB. This included a neighboring kitchen exhaust fan and some louder traffic. 

3.0 RESIDENTIAL INTERIOR NOISE  

For our analysis, we used the ARB Submission floor plans received on 30 May 2014 and the elevations 
received on 3 June 2014. We understand that most windows will be 9 feet tall, with a few exceptions 
(e.g., Rooms 319, 339). We assumed that the bedrooms will be carpeted and all other rooms will include 
hard-surfaced flooring. 

Figures 2 and 3 show the window and exterior door assembly STC ratings necessary to meet the City 
General Plan DNL noise criteria. Figures 4 and 5 show the necessary STC ratings to meet the City General 
Plan maximum instantaneous noise guideline. In summary, to meet the City’s DNL criterion, window and 
exterior door assemblies with STC ratings up to 36 are needed. To meet the City’s maximum 
instantaneous noise guideline, window and exterior door assembles with STC ratings up to 45 and 
upgraded exterior walls would be needed. 

Typical construction-grade, dual-pane thermal windows achieve an STC rating of 28. One-inch assemblies 
(two 1/4-inch thick panes with a 1/2-inch airspace) typically achieve an STC rating of 32. Where STC 
ratings above 33 are required, one pane might need to be laminated.  

It is important to note that the STC ratings recommended are for full window and door assemblies (e.g., 
glass and frame), rather than just the glass or door itself. Tested sound-rated assemblies should be used.  

                                                
8  Reported noise levels exclude sirens and nighttime construction activity near the site. 
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For our calculations we assumed the following “typical” exterior facades: 

 Exterior walls: a batt-insulated, single-stud wall with one layer of interior gypsum board, one layer of 
exterior sheathing, and a moderate-weight exterior cladding. 

 Upgraded exterior walls (to meet maximum noise guideline): a batt-insulated, single-stud wall with 
two layers of interior gypsum board on resilient channels or clips, one layer of exterior sheathing, and 
moderate-weight exterior cladding. 

Where windows need to be closed to achieve an indoor DNL of 45 dB, an alternative method of supplying 
fresh air (e.g., mechanical ventilation) should be considered. This applies to all residences at the project. 
This should be discussed with the project mechanical engineer. 

4.0 CALGREEN INTERIOR NOISE  

The commercial and office spaces are located on Levels 1 and 2, and a café is located on Level 4. These 
spaces are typically only in use during the daytime hours. As such, we considered the Leq(h) during 
“typical” business hours (7 a.m. and 10 p.m.). 

Based on the noise levels that we measured at the site, we calculated that the expected Leq(h) at the 
various facades and elevations would range between 60 dB and 71 dB.  

For our calculations, we have assumed a finished ceiling height of 9 feet and that the spaces will not be 
carpeted. At the corner of University Avenue and Kipling Street, minimum STC 32 glazing is needed to 
meet the CALGreen criterion. At all other commercial locations, including the Level 4 café, STC 28 glazing 
can be used.  

5.0 PROPERTY LINE NOISE 

As shown in Table 2, above, the existing ambient noise levels are approximately 46 dB to 49 dB. Per the 
City Noise Ordinance, the property line noise criteria are equal to the ambient noise levels plus 8 decibels. 
The resulting noise ordinance criteria are as shown below in Table 6. 

Table 6: Noise Ordinance Criteria 

Property Line 
Lowest Ambient 

Noise Level 
Noise Ordinance 

Criteria 

East 48 dB 56 dB 

North 49 dB 57 dB 

South, West 46 dB 54 dB 

 

We received noise data for the garage exhaust fan, kitchen exhaust fan, and several rooftop condensing 
units. We calculated the following noise levels at the nearest receiver and at the nearest property plane. 
All of the calculations at the nearest receiver account for a three-foot high parapet. The property plane 
calculations assume no barriers, which would be the case if a taller building were built next to the project 
site. The predicted noise levels are shown in Table 7. 
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Table 7: Predicted Mechanical Equipment Noise Levels 

Property Line 

Predicted Noise Level9 

Criteria At Nearest 
Receiver 

At Property 
Plane 

North 49 dB 65 dB 57 dB 

East 47 dB 58 dB 56 dB 

South 48 dB 69 dB 54 dB 

West 49 dB 68 dB 54 dB 

 
As shown in Table 4, all of the expected noise levels at the height of the nearest existing 
receivers/buildings are below the Noise Ordinance criteria. The City Noise Ordinance is defined at the 
property plane. Currently, there are no adjacent receivers that are at or near the height of the proposed 
building. Noise levels at the property plane (i.e., at the height of the proposed building) are above the 
criteria. If necessary, providing an enclosure or other sound-attenuation measures at the exhaust fans 
would need to be considered to reduce noise by 15 dB at potential future neighboring buildings to meet 
the property plane noise limit. Details of such mitigation would be further coordinated as the mechanical 
system design progresses.  

                                                
9  Noise levels are predicted at the nearest adjacent property, which is across Kipling Street to the north, across University 

Avenue to the east, across the alley to the west, and at the property line of the adjacent building to the south. 
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APPENDIX A 

 

FUNDAMENTAL CONCEPTS OF ENVIRONMENTAL NOISE 

This appendix provides background information to aid in understanding the technical aspects of this 
report. 

Airborne sound is a rapid fluctuation of air pressure above and below atmospheric pressure. Sound levels 
are usually measured and expressed in decibels (dB), with 0 dB corresponding roughly to the threshold of 
hearing. 

Three aspects of environmental noise are important in determining subjective response. These are: 

a) The frequency spectrum of the sound 
b) The time-varying character of the sound 
c) The intensity or level of the sound 

FREQUENCY SPECTRUM 

The “frequency” of a sound refers to the number of complete pressure fluctuations per second in the 
sound. The unit of measurement is cycles per second (cps) or hertz (Hz). Most of the sounds we hear in 
the environment do not consist of a single frequency, rather of a broad band of frequencies, differing in 
level. The name of the frequency and level content of a sound is its sound spectrum. A sound spectrum 
for engineering purposes is typically described in terms of octave bands, which separate the audible 
frequency range (for human beings, from about 20 to 20,000 Hz) into ten segments. 

Many rating methods have been devised to permit comparisons of sounds having quite different spectra. 
Surprisingly, the simplest method correlates with human response nearly as well as the more complex 
methods. This method consists of evaluating all of the frequencies of a sound in accordance with a 
weighting that progressively de-emphasizes the importance of frequency components below 1000 Hz and 
above 5000 Hz. This frequency weighting reflects the fact that human hearing is less sensitive at low 
frequencies and at extreme high frequencies relative to the mid-range. 

The weighting system described above is called “A-weighting”, and the level so measured is called the 
“A-weighted sound level” or “A-weighted noise level.” The unit of A-weighted sound level is sometimes 
abbreviated “dB”.  In practice, the sound level is conveniently measured using a sound level meter that 
includes an electronic filter corresponding to the A-weighting characteristic. All U.S. and international 
standard sound level meters include such a filter. 

VARIATION OF SOUND WITH TIME 

Although a single sound level value can adequately describe environmental noise at any instant in time, 
community noise levels vary continuously. Most environmental noise is a conglomeration of distant noise 
sources, which results in a relatively steady background noise having no identifiable source. These distant 
sources could include traffic, wind in trees, industrial activities, etc. and are relatively constant from 
moment to moment. As natural forces change or as human activity follows its daily cycle, the sound level 
usually varies slowly from hour to hour. Superimposed on this slowly varying background is a succession 
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of identifiable noisy events of brief duration. These might include nearby activities such as single vehicle 
passbys, aircraft flyovers, etc. that cause the environmental noise level to vary from moment to moment. 

To describe the time-varying character of environmental noise, statistical noise descriptors were 
developed. “L10” is the A-weighted sound level equaled or exceeded during 10 percent of a stated time 
period. The L10 is considered a good measure of typical maximum sound levels caused by discrete noise 
events. “L50” is the A-weighted sound level that is equaled or exceeded 50 percent of a stated time 
period; it represents the median sound level. The “L90” is the A weighted sound level equaled or 
exceeded during 90 percent of a stated time period and is used to describe the background noise. 

As it is often cumbersome to quantify the noise environment with a set of statistical descriptors, a single 
number called the average sound level or “Leq” is now widely used. The term “Leq” originated from the 
concept of a so-called equivalent sound level that contains the same acoustical energy as a varying sound 
level during the same time period. In simple but accurate technical language, the Leq is the average A-
weighted sound level in a stated time period. The Leq is particularly useful in describing the subjective 
change in an environment where the source of noise remains the same but there is change in the level of 
activity. Widening roads and/or increasing traffic are examples of this kind of situation. 

In determining the daily measure of environmental noise, it is important to account for the different 
response of people to daytime and nighttime noise. During the nighttime, exterior background noise 
levels are generally lower than in the daytime. However, most household noise also decreases at night; 
thus, exterior noise intrusions again become noticeable. Further, most people trying to sleep at night are 
more sensitive to noise. 

To account for human sensitivity to nighttime noise levels, a special descriptor was developed. The 
descriptor is called the DNL (Day Night Average Sound Level), which represents the 24 hour average 
sound level with a penalty for noise occurring at night. 

The DNL computation divides the 24-hour day into two periods:  daytime (7:00 a.m. to 10:00 p.m.); and 
nighttime (10:00 p.m. to 7:00 a.m.). The nighttime sound levels are assessed a 10 dB penalty prior to 
averaging with daytime hourly levels. For highway noise environments, the average noise level during the 
peak traffic hour is approximately equal to the DNL. 

SOUND LEVELS 

The effects of noise on people can be listed in three general categories: 

a) Subjective effects of annoyance, nuisance, dissatisfaction 
b) Interference with activities such as speech, sleep, and learning 
c) Physiological effects such as startle, hearing loss 

The sound levels associated with environmental noise usually produce effects only in the first two 
categories. Unfortunately, there has never been a completely predictable measure for the subjective 
effects of noise nor of the corresponding reactions of annoyance and dissatisfaction. This is primarily 
because of the wide variation in individual thresholds of annoyance and habituation to noise over time. 
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Thus, an important factor in assessing a person’s subjective reaction is to compare the new noise 
environment to the existing noise environment. In general, the more a new noise exceeds the existing, 
the less acceptable the new noise will be judged. 

With regard to increases in noise level, knowledge of the following relationships will be helpful in 
understanding the quantitative sections of this report: 

a) Except in carefully controlled laboratory experiments, a change of only 1 dB in sound level cannot 
be perceived. 

b) Outside of the laboratory, a 3 dB change is considered a just-noticeable difference. 

c) A change in level of at least 5 dB is required before any noticeable change in community 
response would be expected. 

d) A 10 dB change is subjectively heard as approximately a doubling in loudness, and would almost 
certainly cause an adverse community response. 

e) Sound levels do not combine arithmetically. Instead, they sum logarithmically, in a manner 
similar to the Richter scale, which is used for measuring the intensity of earthquakes. The 
following two examples illustrate this: 

i) If the existing noise level at a particular location is 60 dB, and a new source of sound 
with a similar spectrum is introduced that also measures 60 dB, the result is not 120 dB, 
but 63 dB. 

ii) If the existing noise level at a particular location is 60 dB, and a new sound source with a 
similar spectrum is introduced that measures 50 dB, the result is not 110 dB, but still 60 
dB. The new source is so much quieter than the existing one that it does not contribute 
to the overall sound level. 

Common sound levels found in the environment are identified in Figure A1. 
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Executive Summary  

This report presents the results of the transportation impact analysis conducted for the proposed 
mixed-use development located at 429 University Avenue in Palo Alto, California. The project 
consists of 7,804 square feet (s.f.) of ground floor retail/restaurant space, 12,603 s.f. of total office 
space including a rooftop office/lunch room intended for use by employees of the office space, and 
4 residential units. The project would replace two existing retail buildings with 7,804 square feet. 
Access to the proposed parking for the project is provided via the back alley accessed from 
Waverly Street and Kipling Street between University Avenue and Lytton Avenue.  

This study was conducted for the purpose of identifying the potential transportation impacts related 
to the proposed development. The potential impacts of the project were evaluated in accordance 
with the standards set forth by the City of Palo Alto, the Santa Clara Valley Transportation 
Authority (VTA) Congestion Management Program (CMP), and the California Environmental 
Quality Act (CEQA). The traffic analysis is based on peak hour levels of service for four signalized 
intersections and one unsignalized intersection in the City of Palo Alto. The project is expected to 
generate fewer than 100 peak hour vehicle trips; therefore, an analysis of CMP impacts in 
accordance with the VTA’s CMP guidelines is not required. The traffic analysis also includes an 
evaluation of peak-hour signal warrants for the unsignalized intersection. Traffic conditions at the 
study intersections were analyzed for the weekday AM and PM peak hours of traffic. The AM peak 
hour of traffic is generally between 7:00 and 9:00 AM, and the PM peak hour is typically between 
4:00 and 6:00 PM. 

Project Trip Generation & Distribution 
Project trip generation was estimated by applying to the size and uses of the development the 
appropriate trip generation rates published by the Institute of Transportation Engineers (ITE) in 
Trip Generation, 9th Edition. As the lunch room is intended for use by office employees, its area 
was included as part of the general office space for the purposes of trip generation. The project is 
expected to generate 166 net new daily trips, with 21 net new trips occurring during the AM peak 
hour and 21 net new trips occurring during the PM peak hour. The directional distribution of site-
generated traffic to and from the project area was developed based on a select zone analysis from 
the City of Palo Alto travel demand forecast model, existing travel patterns on the surrounding 
roadway system, and the locations of complementary land uses.  

Existing Plus Project Intersection Signalized Levels of Service 
The results show that all of the signalized study intersections would continue to operate 
adequately (level of service D or better) with the addition of project traffic. The level of service 
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results for the study intersections under existing plus project conditions are summarized in Table 
ES 1. 

Background Plus Project Intersection Signalized Levels of 
Service 
The results show that all of the signalized study intersections would continue to operate 
adequately under background conditions with the addition of project traffic. The level of service 
results for the study intersections under background plus project conditions are summarized in 
Table ES 1. 

Cumulative Plus Project Signalized Intersection Levels of Service 
The results show that two of the signalized study intersections (University Avenue & Kipling Street 
and Lytton Avenue & Alma Street) would continue to operate adequately under cumulative 
conditions. Two other study intersections would operate at unacceptable levels of service under 
cumulative conditions with or without the project traffic. The project traffic would not cause a 
significant increase in average vehicle delay and volume to capacity ratio and, thus, the project’s 
impact on the operation of these two intersections would not be significant. The level of service 
results for the study intersections under cumulative plus project conditions are summarized in 
Table ES 1. 

Unsignalized Intersection Level of Service and Signal Warrant 
Level of service analysis and peak hour signal warrant analysis were conducted for the 
unsignalized intersection of Lytton Avenue & Kipling Street. Table ES 1 shows that, under all 
analysis scenarios, the intersection would operate at LOS C or better during both peak periods, 
and the project traffic would only cause an increase in average delay of 0.5 second or less. The 
signal warrant analysis indicates that, under all analysis scenarios, the intersection would not meet 
the peak-hour signal warrant. 

Site Access and On-Site Circulation 

The review of project site access and circulation was based on a conceptual site plan prepared by 
Hayes Group Architects dated October 20, 2014. Overall, it is anticipated that the project’s garage 
access would operate acceptably and would be typical of a development in an urban setting with 
underground parking. However, the review produced the following recommendations:  

 The design of the garage driveway at the alley would create sight distance problems if 
there were pedestrians in the alley. The project applicant should install a mirror at the 
driveway exit to ensure adequate visibility. 

Parking 

The review of project parking was based on a conceptual site plan prepared by Hayes Group 
Architects dated October 20, 2014. Overall, it is anticipated that the project’s underground parking 
garage will provide adequate vehicle and bicycle parking. However, the review produced the 
following recommendation: 

 Prior to final design, City staff should review and approve floor area exemptions to ensure 
adequate parking is being supplied. 
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Pedestrian Facilities 

Pedestrian facilities surrounding the project location were studied. It is expected that additional 
pedestrian trips due to the project could easily be accommodated by the existing bicycle, 
pedestrian, and transit facilities. However, the intersection of University Avenue & Kipling Street is 
in need of pedestrian upgrades, in the form of pedestrian signal heads. 

 The project applicant should make a fair share contribution to the installation of pedestrian 
signal heads at the intersection of University Avenue & Kipling Street. 
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Table ES 1  
Intersection Level of Service Summary 

Study Existing Peak Avg. Avg. Avg. Avg. Avg. Avg.
Number Intersection Name Control1 Hour Delay2 LOS Delay2 LOS Delay2 LOS Delay2 LOS Delay2 LOS Delay2 LOS

1 University Avenue and Kipling Street Signal AM 9.5 A 9.7 A 9.6 A 9.7 A 10.6 B 10.7 B
PM 9.9 A 10.6 B 9.9 A 10.5 B 10.7 B 11.4 B

2 Lytton Avenue and Kipling Street TWSC AM 17.6 C 17.7 C 17.8 C 17.8 C 22.9 C 23.0 C
PM 15.0 B 15.1 C 15.0 B 15.1 C 18.6 C 19.1 C

3 University Avenue and Middlefield Road Signal AM 28.2 C 28.2 C 28.4 C 28.4 C 28.6 C 28.6 C
PM 31.3 C 31.3 C 31.5 C 31.5 C 260.5 F 260.3 F

4 Lytton Avenue and Middlefield Road Signal AM 30.6 C 30.6 C 30.7 C 30.7 C 36.1 D 36.1 D
PM 37.0 D 37.0 D 37.1 D 37.2 D 158.5 F 158.8 F

5 Lytton Avenue and Alma Street Signal AM 18.0 B 18.1 B 18.1 B 18.2 B 18.6 B 18.7 B
PM 20.9 C 21.0 C 20.9 C 21.0 C 23.6 C 23.8 C

Notes:
1 Intersection control based on existing conditions.
   - Signal = signalized Intersection
   - TWSC = two-way stop controlled intersection
2 Whole intersection weighted average control delay (expressed in seconds per vehicle) is reported for signalized and all-way stop controlled intersections. 
   Worst case delay (typically left-turning traffic from minor street) is reported for one/two way stop controlled intersections.

Bold  indicates a significant project impact.

Existing
Existing Plus 

Project

Bold indicates a substandard level of service.

Cumulative
Cumulative 
Plus Project

Background 
Plus ProjectBackground
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1.  
Introduction 

This report presents the results of the transportation impact analysis conducted for the proposed 
mixed-use development located at 429 University Avenue in Palo Alto, California. The project 
consists of 7,804 square feet (s.f.) of ground floor retail/restaurant space, 12,603 s.f. of total office 
space including a rooftop office/lunch room intended for use by employees of the office space, and 
4 residential units. Access to the on-site parking will be from the one-way alley behind the building. 
The alley is accessed from Waverly Street (inbound) and Kipling Street (outbound). The project site 
and surrounding study area are shown in Figure 1. 

Scope of Study  
This study was conducted for the purpose of identifying the potential transportation impacts related 
to the proposed development. The potential impacts of the project were evaluated in accordance 
with the standards and guidelines set forth by the City of Palo Alto, the Santa Clara Valley 
Transportation Authority (VTA) Congestion Management Program (CMP), and the California 
Environmental Quality Act (CEQA). The traffic analysis is based on peak hour levels of service for 
four signalized intersections and one unsignalized intersection. The study intersection locations 
were selected based on the anticipated travel patterns of project traffic and the operating levels of 
the nearby intersections. The traffic analysis also includes an evaluation of peak-hour signal 
warrants for the unsignalized intersection. The study intersections are identified below.  

1. University Avenue & Kipling Street (signalized) 
2. Lytton Avenue & Kipling Street (two-way stop) 
3. University Avenue & Middlefield Road (signalized) 
4. Lytton Avenue & Middlefield Road (signalized) 
5. Lytton Avenue & Alma Street (signalized) 

 
Traffic conditions at the study intersections were analyzed for the weekday AM and PM peak hours 
of traffic. The AM peak hour of traffic is generally between 7:00 and 9:00 AM, and the PM peak 
hour is typically between 4:00 and 6:00 PM. It is during these periods that the most congested 
traffic conditions occur on an average day. 

The project is expected to generate fewer than 100 peak hour vehicle trips; therefore, an analysis of 
CMP impacts in accordance with the VTA’s CMP guidelines is not required. 

Traffic conditions were evaluated for the following scenarios:  

Scenario 1: Existing Conditions. Existing traffic volumes are based on traffic counts provided 
by city staff and new manual turning movement counts.  



429 University Avenue – Transportation Impact Analysis   October 20, 2014 

7   |   P a g e  
 

Scenario 2: Existing plus Project Conditions. Existing traffic volumes with the project 
(hereafter called existing plus project traffic volumes) were estimated by adding to 
existing traffic volumes the additional traffic generated by the project. Project 
conditions were evaluated relative to existing conditions in order to determine 
potential project impacts. 

Scenario 3: Background Conditions. Background traffic volumes represent the existing 
volumes plus the projected volumes from approved and planned developments 
that have not yet been constructed and occupied. A list of approved projects was 
obtained from the City of Palo Alto, and trips were generated and assigned to the 
roadway network in accordance with the same procedures used for the project. 

 Scenario 2: Background plus Project Conditions. Background traffic volumes with the project 
(hereafter called background plus project traffic volumes) were estimated by 
adding to background traffic volumes the additional traffic generated by the 
project. Project conditions were evaluated relative to background conditions in 
order to determine potential project impacts. 

Scenario 3: Cumulative Conditions. Cumulative traffic volumes were developed for target year 
2035, based on the City of Palo Alto travel demand forecast model last updated 
in 2013. 

Scenario 4: Cumulative plus Project Conditions. Cumulative traffic volumes with the project 
(hereafter called cumulative plus project traffic volumes) were estimated by 
adding to cumulative traffic volumes the additional traffic generated by the 
project. Project conditions were evaluated relative to cumulative conditions in 
order to determine potential project impacts. 
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Methodology  
This section presents the methods used to determine the traffic conditions for each scenario 
described above. It includes descriptions of the data requirements, the analysis methodologies, and 
the applicable level of service standards. 

Data Requirements  
The data required for the analysis were obtained from new traffic counts, the City of Palo Alto, and 
field observations. The following data were collected from these sources: 

 existing traffic volumes 
 existing lane configurations 
 approved and planned developments 
 signal timing and phasing (for signalized intersections) 
 the City of Palo Alto travel demand forecast model volumes 

Level of Service Standards and Analysis Methodologies  
Traffic conditions at the study intersections were evaluated using level of service (LOS). Level of 
Service is a qualitative description of operating conditions ranging from LOS A, or free-flow 
conditions with little or no delay, to LOS F, or jammed conditions with excessive delays. The 
various analysis methods are described below. 

Signalized Intersections 

All of the signalized study intersections are located in the City of Palo Alto and are therefore subject 
to the City of Palo Alto level of service standards. The City of Palo Alto evaluates level of service at 
signalized intersections based on the 2000 Highway Capacity Manual (HCM) level of service 
methodology using TRAFFIX software. This method evaluates signalized intersection operations on 
the basis of average control delay time for all vehicles at the intersection. Since TRAFFIX also is 
the CMP-designated intersection level of service methodology, the City employs the CMP default 
values for the analysis parameters. The City of Palo Alto level of service standard for signalized 
intersections is LOS D or better. Table 1 shows the level of service definitions for signalized 
intersections. 
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Table 1   
Signalized Intersection Level of Service Definitions Based on Control Delay 

Source: Transportation Research Board, 2000 Highway Capacity Manual (Washington, D.C., 2000) p10-16.

This level of delay is considered unacceptable by most drivers. This condition 
often occurs with oversaturation, that is, when arrival flow rates exceed the 
capacity of the intersection. Poor progression and long cycle lengths may 
also be major contributing causes of such delay levels.

greater than 80.0F

The influence of congestion becomes more noticeable. Longer delays may 
result from some combination of unfavorable signal progression, long cycle 
lengths, or high volume-to-capacity (V/C) ratios. Many vehicles stop and 
individual cycle failures are noticeable.

35.1 to 55.0D

This is considered to be the limit of acceptable delay. These high delay 
values generally indicate poor signal progression, long cycle lengths, and 
high volume-to-capacity (V/C) ratios. Individual cycle failures occur frequently.

55.1 to 80.0E

B
Operations characterized by good signal progression and/or short cycle 
lengths. More vehicles stop than with LOS A, causing higher levels of 
average vehicle delay.

10.1 to 20.0

Higher delays may result from fair signal progression and/or longer cycle 
lengths. Individual cycle failures may begin to appear at this level. The 
number of vehicles stopping is significant, though some vehicles may still 
pass through the intersection without stopping. 

20.1 to 35.0C

Level of 
Service Description

Average Control 
Delay Per 

Vehicle (sec.)

Signal progression is extremely favorable. Most vehicles arrive during the 
green phase and do not stop at all. Short cycle lengths may also contribute 
to the very low vehicle delay.

10.0 or lessA

 

 

Unsignalized Intersection 

Level of service at the unsignalized intersection was based on the 2000 Highway Capacity Manual 
(2000 HCM) method. TRAFFIX software is used to apply the 2000 HCM operations method for 
evaluation of conditions at the unsignalized intersection. This method is applicable for both two-way 
and all-way stop-controlled intersections. The delay and corresponding level of service at 
unsignalized, stop-controlled intersections is presented in Table 2. For two-way and all-way stop-
controlled intersections, the reported level of service represents the highest average delay from the 
minor (stop-controlled) street movements and left-turn movements from the major street. 

Signal Warrant Methodology 

The level of service analysis at the unsignalized intersection was supplemented with an 
assessment of the need for signalization of the intersection. This assessment was made on the 
basis of signal warrant criteria adopted by Caltrans. For this study, the need for signalization is 
assessed on the basis of the operating conditions at the intersections (i.e., level of service) and on 
the peak-hour volume signal warrant – warrant #3 – described in the 2010 California Manual on 
Uniform Traffic Control Devices (MUTCD). This method provides an indication of whether traffic 
conditions and peak-hour traffic levels are, or would be, sufficient to justify installation of a traffic 
signal. 
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Table 2   
Unsignalized Intersection Level of Service Definitions Based on Delay 

 Average
Control Delay
Per Vehicle

(Sec.)

Short traffic delays 10.1 to 15.0

 
25.1 to 35.0

  
E 35.1 to 50.0

F Greater than 50.0

Source: Transportation Research Board, 2000 Highway Capacity Manual (Washington, D.C., 2000), p17-2

Extreme traffic delays

C Average traffic delays 15.1 to 25.0

D Long traffic delays

Very long traffic delays

Level of 
Service Description Of Operations

A Little or no traffic delay 10.0 or less

B

 

 

Intersection Queuing 

The operations analysis is based on vehicle queuing for high-demand movements at intersections. 
Vehicle queues were estimated using a Poisson probability distribution, which estimates the 
probability of “n” vehicles for a vehicle movement using the following formula: 

Probability (X=n) = n e – ( 

    n!  

Where:  

 Probability (X=n) = probability of “n” vehicles in queue per lane 

n = number of vehicles in the queue per lane 

Average number of vehicles in queue per lane (vehicles per hour per lane/signal cycles 
per hour) 

The basis of the analysis is as follows: (1) the Poisson probability distribution is used to estimate 
the 95th percentile maximum number of queued vehicles per signal cycle for a particular movement; 
(2) the estimated maximum number of vehicles in the queue is translated into a queue length, 
assuming 25 feet per vehicle; and (3) the estimated maximum queue length is compared to the 
existing or planned available storage capacity for the movement.  
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Report Organization  
The remainder of this report is divided into six chapters. Chapter 2 describes the existing roadway 
network, transit service, and existing bicycle and pedestrian facilities. Chapter 3 describes the 
method used to estimate project traffic and presents existing plus project conditions. Chapter 4 
presents the traffic conditions in the study area under background conditions. Chapter 5 presents 
background plus project conditions, its impact on the transportation system, and any recommended 
mitigation measures. Chapter 6 presents the traffic conditions in the study area under cumulative 
conditions with and without the project. Chapter 7 contains an evaluation of other transportation-
related issues, such as site access and circulation.  
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2.  
Existing Conditions  

This chapter describes the existing conditions for all of the major transportation facilities near the 
site, including the roadway network, transit service, and bicycle and pedestrian facilities. 

Existing Roadway Network  
Regional access to the project site is provided via US 101 and El Camino Real.  

US 101 is a north/south freeway that extends from San Francisco through San Mateo and 
Santa Clara Counties. In Palo Alto, US 101 is eight lanes wide, including two HOV lanes (one 
in each direction). University Avenue provides access to and/or from US 101. 

El Camino Real is a major six-lane arterial extending from Daly City in the north to Santa Clara 
in the south. In the vicinity of the project site, El Camino Real is six lanes divided by a median. 
El Camino Real provides access to the project via Alma Street and University Avenue. 

Local access to the site is provided by Waverley Street, Kipling Street, Lytton Avenue, University 
Avenue, Alma Street, and Middlefield Road. These roadways are described below. For purposes of 
the transportation analysis, US 101 and El Camino Real, and all streets parallel to them, are 
defined to run north-south; University Avenue and all streets parallel to it are defined to run east-
west. 

Waverley Street is a two-lane, north-south, roadway that extends from Poe Street to East 
Meadow Drive to the south. Waverley Street provides access to the entrance of the alley on 
the northern border of the project site and provides access to residential and commercial uses. 

Kipling Street is a two-lane, north-south, roadway that extends from Hawthorne Avenue to 
University Avenue to the south. Kipling Street is the eastern border of the project site and 
provides access to residential and commercial uses. 

Lytton Avenue is a two-lane, east-west, roadway that extends from Alma Street to Seneca 
Street to the east where it becomes Palo Alto Avenue. Lytton Avenue is located to the north of 
the project and provides access to the project site via Kipling Street. 

University Avenue is a four-lane, east-west, roadway that extends from Bayfront Expressway 
to US 101. It continues west of US 101 as a two-lane roadway to El Camino Real where it 
becomes Palm Drive. University Avenue is the southern border of the project site and provides 
direct access to the project site, as well as residential and commercial-retail areas. 
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Alma Street is primarily a four-lane, north-south, roadway that extends from San Antonio Road 
to Lytton Avenue. It continues north of Lytton Avenue as a two-lane roadway and terminates at 
its intersection with Oak Grove Avenue. Alma Street is located west of the project site and 
provides access to residential and commercial uses. 

Middlefield Road is a four-lane, north-south, roadway that extends from Mountain View to 
Redwood City. Middlefield Road is located east of the project site and provides access to 
residential and commercial-retail areas.  

Lane 30 is a one-lane, one-way, east-west alley that extends from Waverley Street to Kipling 
Street. The alley is the northern border of the project site and provides access to residential 
and commercial uses. The alley lacks sidewalks. 

Existing Bicycle and Pedestrian Facilities  
Bicycle facilities are divided into three classes. Class I bikeways are separate bike paths that are 
physically separated from motor vehicles and offer two-way bicycle travel on a separate path. Class 
II bikeways are striped bike lanes on roadways that are marked by signage and pavement 
markings. Class III bikeways are bike routes and only have signs to help guide bicyclists on 
recommended routes to certain locations. Certain Class III bikeways in Palo Alto are further 
designated as bicycle boulevards, with low traffic volume, low speeds and preferential treatment for 
bicyclists. 

The Mid-Peninsula Bicycle Map1 describes the existing bicycle network in the City of Palo Alto. The 
existing bicycle facilities in the vicinity of the project site are described below and shown on Figure 
2.  

 Alma Street – existing Class II bicycle lanes from Lytton Avenue to Ravenswood Avenue. 
 
 Lytton Avenue – existing Class II bicycle lanes from Alma Street to Middlefield Road. 

 
 University Avenue – existing Class II bicycle lanes from Middlefield Road to US 101.  

 
 Sand Hill Road – existing Class II bicycle lanes from just west of I-280 to its termination at El 

Camino Real.  
 

 Bryant Street – existing bicycle boulevard from northern City limit to East Meadow Drive. 
 
In addition, short off street bike paths are provided through nearby El Camino Park, Stanford 
Shopping Center, and the Embarcadero Bike Path.  
 
Pedestrian facilities in the project area consist primarily of sidewalks along all streets near the 
project site, other than the alley. Crosswalks are found along virtually all previously-described local 
roadways in the study area. Pedestrian signal heads are present at many, but not all, signalized 
intersections in and around the study area. Of the study intersections, only the intersection of 
University Avenue & Kipling Street lacks pedestrian signal heads. The sidewalks and crosswalks 
would be adequate to facilitate pedestrian access to and from the project site and nearby transit 
stops.  

                                                      
1 Available: http://www.cityofpaloalto.org/gov/depts/pln/transit/bicycling/default.asp. Updated: February 
2009. Accessed: October 6, 2014. 
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Existing Transit Service  
Existing transit service to the study area is provided by the VTA, San Mateo County Transit District 
(SamTrans), City of Palo Alto, Stanford, Caltrain, and Dumbarton Express. This is described below 
and shown in Figure 3. The project site is located approximately ½ mile from the Palo Alto Caltrain 
Station/Palo Alto Transit Center located at Lytton Avenue & Alma Street. Unless otherwise noted, 
this is the closest stop for each transit line. 

VTA Bus Service  
Route 22 provides service between the Eastridge Transit Center and Palo Alto Transit Center via El 
Camino Real, with 10 to 15-minute commute hour headways 

Route 35 provides service between the Downtown Mountain View Transit Center and the Stanford 
Shopping Center via El Camino Real, with 30-minute commute hour headways. The nearest stop to 
the project is located at the corner of Waverly Street and Hamilton Avenue, approximately 750 feet 
from the project site. 

Route 522 provides limited stop service between the Eastridge Transit Center (in San Jose) and the 
Palo Alto Transit Center via El Camino Real, with 15-minute commute hour headways. 

The Dumbarton Express Route provides service between Union City and Palo Alto via Lytton 
Avenue and Alma Street, with 10 to 30-minute commute hour headways. 

SamTrans Bus Service 
Route 280 provides service between East Palo Alto and the Stanford Shopping Center via Lytton 
Avenue and Alma Street, with approximately 60-minute commute hour headways. The nearest stop 
to the project is located at the corner of Lytton Avenue and Kipling Street. 

Route 281 provides service between the Onetta Harris Community Center and the Stanford 
Shopping Center via Lytton Avenue and Alma Street, with approximately 45-minute commute hour 
headways. The nearest stop to the project is located at the corner of Lytton Avenue and Kipling 
Street. 

Route 297 provides service between the Redwood City Caltrain Station and the Palo Alto Caltrain 
Station via Lytton Avenue and Alma Street. The line operates on weekdays from 10:43 AM to 5:21 
PM, with approximately 60-minute headways. The nearest stop to the project is located at the 
corner of Lytton Avenue and Kipling Street. 

Route 390 provides service between the Daily City BART Station and the Palo Alto Caltrain Station 
via El Camino Real, with approximately 25-minute commute hour headways. 

Route 397 provides service between the Transbay Terminal and the Palo Alto Caltrain Station via 
Lytton Avenue and Alma Street. The line operates on weekdays from 12:51 AM to 6:22 PM, with 
approximately 60-minute headways. The nearest stop to the project is located at the corner of 
Lytton Avenue and Kipling Street. 

Route KX provides service between the Transbay Terminal and the Palo Alto Caltrain Station via El 
Camino Real, with approximately 60-minute commute hour headways. 

City of Palo Alto Free Shuttle Services 
The City of Palo Alto operates three free shuttle routes to serve commuters and visitors to the 
downtown area. 

The Crosstown shuttle operates with 40 to 60-minute headways from 7:40 AM to 5:26 PM Monday 
through Friday. The Crosstown shuttle provides service between Downtown Palo Alto and 
numerous libraries, schools, recreation centers, commercial districts and Caltrain. In the vicinity of 
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the project site, the Crosstown shuttle operates on Lytton Avenue, Webster Street, and El Camino 
Real. The nearest stop to the project is at the corner of Lytton Avenue and Waverley Street. 

The Embarcadero shuttle operates with approximately 15-minute headways from 6:51 AM to 9:49 
AM and 3:10 PM to 6:48 PM Monday through Friday. The Embarcadero shuttle provides service 
between Downtown Palo Alto and numerous libraries, schools, recreation centers, commercial 
districts and Caltrain. In the vicinity of the project site, the Embarcadero shuttle operates on Alma 
Street and El Camino Real. 

The East Palo Alto (EPA) Caltrain shuttle operates with 30 to 40-minute headways from 5:55 AM to 
9:57 AM and 4:13 PM to 9:16 PM Monday through Friday, plus weekend morning and evening 
service. The EPA Caltrain shuttle provides service between the Woodland Avenue area in East 
Palo Alto and Caltrain. In the vicinity of the project site, the EPA Caltrain shuttle operates on Lytton 
Avenue, Alma Street, and Hamilton Avenue. The nearest stops to the project are at the corners of 
Lytton Avenue and Cowper Street (toward EPA) and Hamilton Avenue and Waverley Street (toward 
Caltrain). 

Stanford Marguerite Shuttle 
Marguerite is Stanford’s free public shuttle service, which travels around campus and connects to 
nearby transit, shopping, dining, and entertainment. In the vicinity of the project site, the Marguerite 
shuttle operates on Lytton Avenue, Alma Street, and El Camino Real. 

Caltrain 
Caltrain provides frequent passenger train service between San Jose and San Francisco seven 
days a week. During commute hours, Caltrain provides extended service to Morgan Hill and Gilroy. 
Bicycles are permitted on Caltrain. The Palo Alto Caltrain station is located approximately ½ mile 
from the project site. 

Dumbarton Express 
Route DB provides local bus service between Stanford University, Palo Alto Caltrain, and Union 
City BART via the Dumbarton Bridge. In the vicinity of the project site, the Dumbarton Express 
operates on Lytton Avenue and Middlefield Road. The nearest stop to the project site is at the 
corner of Lytton Avenue and Kipling Street. 

Existing Intersection Lane Configurations  
The existing lane configurations and signal timing at the study intersections were obtained by 
observations in the field and provided by the City of Palo Alto. The existing intersection lane 
configurations are shown in Figure 4. 
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Existing Traffic Volumes  
Existing traffic volumes were obtained from new manual turning movement counts at three of the 
study intersections. Recent counts were available from the City of Palo Alto for the intersections of 
Lytton Avenue & Middlefield Road and University Avenue & Middlefield Road. The existing peak 
hour intersection volumes are shown in Figure 5. The traffic count data are included in Appendix A. 

Existing Intersection Levels of Service  
The results of the intersection level of service analysis under existing conditions are summarized in 
Table 3. The results show that the signalized study intersections currently operate at acceptable 
levels of service (LOS D or better) during both the AM and PM peak hours. The unsignalized 
intersection operates at LOS C or better in both the AM and PM peak periods. The level of service 
calculation sheets are included in Appendix B. 

Table 3   
Existing Intersection Levels of Service 

Study Existing Peak Count Avg.
Number Intersection Control1 Hour Date Delay2 LOS

1 University Avenue and Kipling Street Signal AM 09/30/14 9.5 A
PM 09/30/14 9.9 A

2 Lytton Avenue and Kipling Street TWSC AM 09/30/14 17.6 C
PM 09/30/14 15.0 B

3 University Avenue and Middlefield Road Signal AM 04/24/14 28.2 C
PM 04/24/14 31.3 C

4 Lytton Avenue and Middlefield Road Signal AM 04/24/13 30.6 C
PM 04/24/14 37.0 D

5 Lytton Avenue and Alma Street Signal AM 09/30/14 18.0 B
PM 09/30/14 20.9 C

Notes:
1 Intersection control based on existing conditions.
   - Signal = signalized Intersection
   - TWSC = two-way stop controlled intersection
2 Whole intersection weighted average control delay expressed in seconds per vehicle is reported for signalized intersections.
   Worst case delay (typically left-turning traffic from minor street) is reported for one/two way stop controlled intersections.

 

Observed Existing Traffic Conditions 
Traffic conditions in the field were observed in order to identify existing operational deficiencies and 
to confirm the accuracy of calculated levels of service. The purpose of this effort was (1) to identify 
any existing traffic problems that may not be directly related to intersection level of service, and (2) 
to identify any locations where the level of service calculation does not accurately reflect level of 
service in the field. 

Overall the study intersections operated adequately during both the AM and PM peak hours of 
traffic, and the level of service analysis appears to accurately reflect actual existing traffic 
conditions. No significant operational problems were observed during field observations.  
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3.  
Existing Plus Project Conditions  

This chapter describes traffic conditions with the project. A description of the transportation system 
under existing plus project conditions and the method by which project traffic is estimated are then 
described. Existing plus project conditions are represented by existing traffic conditions with the 
addition of traffic generated by the project. 

Project Trip Estimates  
The magnitude of traffic produced by a new development and the locations where that traffic would 
appear are estimated using a three-step process: (1) trip generation, (2) trip distribution, and (3) trip 
assignment. In determining project trip generation, the magnitude of traffic entering and exiting the 
site is estimated for the AM and PM peak hours. As part of the project trip distribution, an estimate 
is made of the directions to and from which the project trips would travel. In the project trip 
assignment, the project trips are assigned to specific streets and intersections. These procedures 
are described below. 

Trip Generation  
Project trip generation was estimated by applying to the size and uses of the development the 
appropriate trip generation rates published by the Institute of Transportation Engineers (ITE) in Trip 
Generation, 9th Edition. The project trip generation estimates are presented below in Table 4. The 
project would replace existing retail/restaurant space of the same size; therefore, trip generation 
from the first floor retail/restaurant space is excluded from the analysis. The rooftop 
office/lunchroom is intended for use by office employees; therefore, its area is included as part of 
the office space for the purposes of trip generation. 

The trip generation estimates presented in this report do not reflect potential reductions from the 
robust transit, bicycle, and pedestrian access at the project location. In this respect, the project trip 
generation estimates are conservative.  
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Table 4   
Project Trip Generation Estimates 

AM Peak Hour PM Peak Hour
Daily Daily Pk-Hr Pk-Hr

Land Use Size1 Rate Trips Rate In Out Total Rate In Out Total

Proposed Uses:

Apartment2 4 6.65 27 0.51 0 2 2 0.62 1 1 2
General Office Building3 12.603 11.03 139 1.56 17 2 20 1.49 3 16 19

Net Project Trips 166 17 4 21 4 17 21

1 Apartment size expressed in number of dw elling units. Office size expressed in 1,000 s.f.
2 Source: Apartment (220) ITE Trip Generation, Ninth Edition, 2012, average rates.
3 Source: General Off ice Building (710) ITE Trip Generation, Ninth Edition, 2012, average rates.

 

 

Trip Distribution and Assignment 
The directional distribution of site-generated traffic to and from the project area was developed 
based on a select zone analysis from the City of Palo Alto travel demand forecast model, existing 
travel patterns on the surrounding roadway system, and the locations of complementary land uses. 
The peak hour trips generated by the proposed use were assigned to the roadway system in 
accordance with the distribution pattern discussed above. Figure 6 shows the project trip 
distribution and assignment. 

Existing Plus Project Traffic Volumes  
Project trips, as represented in the above project trip assignment, were added to existing traffic 
volumes to obtain existing plus project traffic volumes. The existing plus project traffic volumes are 
shown in Figure 7. 

Existing Plus Project Intersection Levels of Service  

The results of the signalized intersection level of service analysis under existing plus project 
conditions are summarized in 
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Table 5. The results show that all of the intersections would continue to operate at acceptable 
levels of service (LOS D or better) during both the AM and PM peak hours of traffic. The 
intersection level of service calculation sheets are included in Appendix B. 
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Table 5   
Existing Plus Project Intersection Levels of Service 

Existing
Study Existing Peak Avg. Avg. Incr. In Incr. In

Number Intersection Control1 Hour Delay2 LOS Delay2 LOS Crit. Delay Crit. V/C

1 University Avenue and Kipling Street Signal AM 9.5 A 9.7 A 0.1 0.003
PM 9.9 A 10.6 B 0.1 0.006

2 Lytton Avenue and Kipling Street TWSC AM 17.6 C 17.7 C - -
PM 15.0 B 15.1 C - -

3 University Avenue and Middlefield Road Signal AM 28.2 C 28.2 C 0.0 0.001
PM 31.3 C 31.3 C 0.0 0.000

4 Lytton Avenue and Middlefield Road Signal AM 30.6 C 30.6 C 0.0 0.001
PM 37.0 D 37.0 D 0.0 0.001

5 Lytton Avenue and Alma Street Signal AM 18.0 B 18.1 B 0.2 0.002
PM 20.9 C 21.0 C 0.2 0.002

Notes:
1 Intersection control based on existing conditions.
   - Signal = signalized Intersection
   - TWSC = two-way stop controlled intersection
2 Whole intersection weighted average control delay expressed in seconds per vehicle is reported for signalized intersections.
   Worst case delay (typically left-turning traffic from minor street) is reported for one/two way stop controlled intersections.

Existing Plus Project
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4.  
Background Conditions  

This chapter presents background traffic conditions without the project. Traffic volumes for 
background conditions comprise volumes from existing traffic counts plus traffic generated by other 
approved developments in the vicinity of the site. This chapter describes the procedure used to 
determine background traffic volumes and the resulting traffic conditions. The background scenario 
predicts a realistic traffic condition that would occur as approved development gets built and 
occupied.  

Transportation Network under Background Conditions  
It is assumed in this analysis that the transportation network under background conditions, including 
roadways and intersection lane configurations, would be the same as that described under existing 
conditions at all study intersections.  

Background Traffic Volumes  
Background peak hour traffic volumes were estimated by adding to existing peak hour volumes the 
estimated traffic from approved but not yet constructed developments. The approved project 
information was obtained from the City of Palo Alto, and approved project trips were assigned to the 
roadway network in accordance with the same procedures used for the project. Background traffic 
volumes are shown on Figure 8. 

The list of approved projects and traffic volumes for all components of traffic are tabulated in 
Appendix A.  

Background Intersection Levels of Service  

The results of the intersection level of service analysis under background conditions are 
summarized in Table 6. The results show that all signalized intersections would continue to operate 
at an acceptable LOS D or better in both peak periods. The unsignalized intersection would operate 
at LOS C or better in both the AM and PM peak periods. 
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5.  
Background Plus Project Conditions  

This chapter describes traffic conditions with the project. It begins with a description of the 
significance criteria used to establish what constitutes a project impact. A description of the 
transportation system under existing plus project conditions and the method by which project traffic 
is estimated is then described. Background plus project conditions are represented by background 
traffic conditions with the addition of traffic generated by the project. 

Significant Impact Criteria  
Significance criteria are used to establish what constitutes a significant impact. For this analysis, 
the criteria used to determine an impact on intersections is based on the City of Palo Alto level of 
service standards.  

City of Palo Alto Definition of Significant Intersection Impacts  
The project is said to create a significant adverse impact on traffic conditions at a signalized 
intersection in the City of Palo Alto if for either peak hour: 

1. The level of service at the intersection degrades from an acceptable LOS D or better under 
no project conditions to an unacceptable LOS E or F under project conditions, or 

2. The level of service at the intersection is an unacceptable LOS E or F under no project 
conditions and the addition of project trips causes both the critical-movement delay at the 
intersection to increase by 4 seconds or more and the critical-movement volume-to-
capacity ratio (V/C) to increase by .01 or more. 

An exception to this rule applies when the addition of project traffic reduces the amount of average 
delay for critical movements (i.e. the change in average delay for critical movements is negative). In 
this case, the threshold of significance is an increase in the critical V/C value by .01 or more.  

Project Trip Estimates  
As previously described in Chapter 3 (see Table 4), the proposed project is expected to generate 
154 new daily trips, with 20 new trips occurring during the AM peak hour and 19 new trips occurring 
during the PM peak hour. Based on the inbound/outbound splits published by the Institute of 
Transportation Engineers (ITE) in Trip Generation, 9th Edition, the proposed project would produce 
15 inbound and 5 outbound trips during the AM peak hour, and 3 inbound and 16 outbound trips 
during the PM peak hour. 
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Background Plus Project Traffic Volumes  
Project trips, as represented in the above project trip assignment, were added to background traffic 
volumes to obtain existing plus project traffic volumes. The background plus project traffic volumes 
are shown on Figure 9. 

Background Plus Project Intersection Levels of Service  

The results of the signalized intersection level of service analysis under background plus project 
conditions are summarized in Table 6. The results show that all of the intersections would continue 
to operate at acceptable levels of service (LOS D or better) during both the AM and PM peak hours 
of traffic. The intersection level of service calculation sheets are included in Appendix B. 
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Table 6   
Background Intersection Levels of Service 

Background
Study Existing Peak Avg. Avg. Incr. In Incr. In

Number Intersection Control1 Hour Delay2 LOS Delay2 LOS Crit. Delay Crit. V/C

1 University Avenue and Kipling Street Signal AM 9.6 A 9.7 A 0.1 0.003
PM 9.9 A 10.5 B 0.7 0.006

2 Lytton Avenue and Kipling Street TWSC AM 17.8 C 17.8 C - -
PM 15.0 B 15.1 C - -

3 University Avenue and Middlefield Road Signal AM 28.4 C 28.4 C 0.0 0.001
PM 31.5 C 31.5 C 0.0 0.000

4 Lytton Avenue and Middlefield Road Signal AM 30.7 C 30.7 C 0.0 0.001
PM 37.1 D 37.2 D 0.0 0.001

5 Lytton Avenue and Alma Street Signal AM 18.1 B 18.2 B 0.2 0.002
PM 20.9 C 21.0 C 0.1 0.002

Notes:
1 Intersection control based on existing conditions.
   - Signal = signalized Intersection
   - AWSC = all-way stop controlled intersection
   - TWSC = two-way stop controlled intersection
2 Whole intersection weighted average control delay expressed in seconds per vehicle is reported for signalized intersections.
   Worst case delay (typically left-turning traffic from minor street) is reported for one/two way stop controlled intersections.

Background Plus Project

 

 



429 University Avenue – Transportation Impact Analysis   October 20, 2014 

3 4   |   P a g e  
 

6.  
Cumulative Conditions  

This chapter presents a summary of the traffic conditions that would occur under cumulative 
conditions both with and without the proposed project. Cumulative conditions reflect a horizon year 
of 2035. 

Roadway Network and Traffic Volumes 
The intersection lane configurations under cumulative conditions were assumed to be the same as 
described under existing conditions.  

Traffic volumes under cumulative without project conditions were estimated based on the City of 
Palo Alto traffic forecast model last updated in 2013. Model projections for 2035 were available for 
the intersections of Middlefield Road & University Avenue, Middlefield Road & Lytton Avenue, and 
Alma Street & Lytton Avenue. Based on these projections, traffic onto and off of the downtown 
streets of University Avenue and Lytton Avenue is expected to increase by approximately 25% by 
2035. This value was used as an overall growth factor for study intersections at Kipling Street & 
University Avenue and Kipling Street & Lytton Avenue. 

The project trip estimates, as previously described in Chapter 5 (see Table 4), were then added to 
the cumulative no project traffic volumes to derive the cumulative with project traffic volumes. 
Figure 10 and Figure 11 show the intersection turning-movement volumes under cumulative 
conditions both without and with project trips, respectively. 

Intersection Levels of Service Under Cumulative Conditions 
The level of service results for the study intersections under all cumulative conditions are 
summarized in Table 7. The intersection level of service calculations are included in Appendix B. 
The results show that two of the signalized study intersections (University Avenue & Kipling Street 
and Lytton Avenue & Alma Street) would continue to operate adequately (LOS D or better) under 
cumulative conditions. Two other signalized intersections (University Avenue & Middlefield Road 
and Lytton Avenue & Middlefield Road) are expected to operate at unacceptable levels of service 
(LOS F) under cumulative conditions both with and without the project. The project traffic would not 
cause a significant impact on the operation of these intersections, based on the significance criteria 
described in Chapter 5. As shown in Table 7, project traffic would only increase the critical delay by 
0.1 second and the critical V/C value by .001, which are less than the significant thresholds of 4 
seconds and .01, respectively. 

It should be noted that, at some study intersections, the average delay under cumulative plus 
project conditions is shown to be lower than under no project conditions. This occurs because the 
intersection delay is a weighted average of all intersection movements. The addition of project 
traffic to movements with delays lower than the average intersection delay (such as right turns) can 
reduce the average delay for the entire intersection. 
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Table 7   
Cumulative Intersection Levels of Service 

Cumulative
Study Existing Peak Avg. Avg. Incr. In Incr. In

Number Intersection Control1 Hour Delay2 LOS Delay2 LOS Crit. Delay Crit. V/C

1 University Avenue and Kipling Street Signal AM 10.6 B 10.7 B 0.2 0.004
PM 10.7 B 11.4 B 0.2 0.008

2 Lytton Avenue and Kipling Street TWSC AM 22.9 C 23.0 C - -
PM 18.6 C 19.1 C - -

3 University Avenue and Middlefield Road Signal AM 28.6 C 28.6 C 0.0 0.001
PM 260.5 F 260.3 F 0.0 0.000

4 Lytton Avenue and Middlefield Road Signal AM 36.1 D 36.1 D 0.1 0.001
PM 158.5 F 158.8 F 0.1 0.001

5 Lytton Avenue and Alma Street Signal AM 18.6 B 18.7 B 0.2 0.003
PM 23.6 C 23.8 C 0.2 0.002

Notes:
1 Intersection control based on existing conditions.
   - Signal = signalized Intersection
   - TWSC = two-way stop controlled intersection
2 Whole intersection weighted average control delay expressed in seconds per vehicle is reported for signalized intersections.
   Worst case delay (typically left-turning traffic from minor street) is reported for one/two way stop controlled intersections.
Bold indicates a substandard level of service.

Bold  indicates a significant project impact.

Cumulative Plus Project
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7.  
Other Transportation Issues  

This chapter presents other transportation issues associated with the project. These include an 
analysis of: 

 Operations analysis – vehicle queuing and storage 
 Unsignalized intersections 
 Potential impacts to transit, bicycle and pedestrian facilities 
 Traffic Demand Management strategies 
 Site access, circulation, and parking 
 
Unlike the level of service impact methodology, which is adopted by the City Council, the analyses 
in this chapter are based on professional judgment in accordance with the standards and methods 
employed by the traffic engineering community. Although there are no adopted standards or 
significant thresholds for these operational issues, they do describe transportation conditions that 
are relevant to the project environment. 

Operations Analysis 
The operations analysis is based on vehicle queuing for combined southbound turning movements 
at the signalized intersection of University Avenue & Kipling Street. The analysis is to evaluate 
whether or not vehicle queuing on Kipling Street would extend beyond Lane 30, which is the alley 
behind the project site and provides access to the project’s parking garage. Vehicle queuing 
beyond Lane 30 would potentially block the alley and prevent other vehicles from leaving the 
project site. Vehicle queues were estimated using a Poisson probability distribution. The basis of 
the analysis is as follows: (1) the Poisson probability distribution is used to estimate the 95th 
percentile maximum number of queued vehicles for a particular movement; (2) the estimated 
maximum number of vehicles in the queue is translated into a queue length, assuming 25 feet per 
vehicle; and (3) the estimated maximum queue length is compared to the existing or planned 
available storage capacity for the movement. This analysis thus provides a basis for estimating 
future storage requirements at intersections. 

The vehicle queuing estimates and a tabulated summary of the findings for the study movement are 
provided in 
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Table 8, Table 9, and Table 10. The analysis indicates that the maximum vehicle queue for the 
southbound combined right and left turn lane would not exceed the existing vehicle storage length 
(100 feet) between University Avenue and Lane 30 under all scenarios during AM and PM peak 
hours. It should be noted that a queue of more than a single vehicle in the southbound direction 
could prevent other vehicles from turning right from westbound University Avenue onto Kipling 
Street, due to the extremely narrow roadway width and presence of parked vehicles. This is an 
existing condition unrelated to the proposed project. 
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Table 8   
Vehicle Queuing and Storage Capacity at Intersections - Existing 

University Ave / 
Kipling St

University Ave / 
Kipling St

SBL/SBR SBL/SBR
Measurement AM PM

Existing 

Cycle/Delay1 (sec) 100 100
Volume (vphpl ) 32 24
Avg. Queue (veh/ln.) 0.9 0.7
Avg. Queue2 (ft./ln) 22 17
95th %. Queue (veh/ln.) 3 2
95th %. Queue (ft./ln) 75 50
Storage (ft./ ln.) 100 100
Adequate (Y/N) Y Y

Existing plus Project

Cycle/Delay1 (sec) 100 100
Volume (vphpl ) 34 33
Avg. Queue (veh/ln.) 0.9 0.9
Avg. Queue2 (ft./ln) 24 23
95th %. Queue (veh/ln.) 3 3
95th %. Queue (ft./ln) 75 75
Storage (ft./ ln.) 100 100
Adequate (Y/N) Y Y

Notes:

2 Assumes 25 feet per vehicle queued.

1 Vehicle queue calculations based on cycle length for signalized 
intersections, and movement delay for unsignalized intersections.
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Table 9   
Vehicle Queuing and Storage Capacity at Intersections - Background 

University Ave / 
Kipling St

University Ave / 
Kipling St

SBL/SBR SBL/SBR
Measurement AM PM

Background

Cycle/Delay1 (sec) 100 100
Volume (vphpl ) 32 24
Avg. Queue (veh/ln.) 0.9 0.7
Avg. Queue2 (ft./ln) 22 17
95th %. Queue (veh/ln.) 3 3
95th %. Queue (ft./ln) 75 75
Storage (ft./ ln.) 100 100
Adequate (Y/N) Y Y

Background plus Project

Cycle/Delay1 (sec) 100 100
Volume (vphpl ) 34 33
Avg. Queue (veh/ln.) 0.9 0.9
Avg. Queue2 (ft./ln) 24 23
95th %. Queue (veh/ln.) 3 3
95th %. Queue (ft./ln) 75 75
Storage (ft./ ln.) 100 100
Adequate (Y/N) Y Y

Notes:

2 Assumes 25 feet per vehicle queued.

1 Vehicle queue calculations based on cycle length for signalized 
intersections, and movement delay for unsignalized intersections.
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Table 10   
Vehicle Queuing and Storage Capacity at Intersections - Cumulative 

University Ave / 
Kipling St

University Ave / 
Kipling St

SBL/SBR SBL/SBR
Measurement AM PM

Cumulative

Cycle/Delay1 (sec) 100 100
Volume (vphpl ) 30 30
Avg. Queue (veh/ln.) 0.8 0.8
Avg. Queue2 (ft./ln) 21 21
95th %. Queue (veh/ln.) 3 3
95th %. Queue (ft./ln) 75 75
Storage (ft./ ln.) 100 100
Adequate (Y/N) Y Y

Cumulative plus Project

Cycle/Delay1 (sec) 100 100
Volume (vphpl ) 33 41
Avg. Queue (veh/ln.) 0.9 1.1
Avg. Queue2 (ft./ln) 23 28
95th %. Queue (veh/ln.) 3 3
95th %. Queue (ft./ln) 75 75
Storage (ft./ ln.) 100 100
Adequate (Y/N) Y Y

Notes:

2 Assumes 25 feet per vehicle queued.

1 Vehicle queue calculations based on cycle length for signalized 
intersections, and movement delay for unsignalized intersections.
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Unsignalized Intersection Analysis 
This section discusses traffic conditions at the unsignalized study intersection. Unlike signalized 
intersections, which typically represent constraint points for the roadway network, unsignalized 
intersections rarely limit the potential capacity of a roadway. The determination of appropriate 
improvements to unsignalized intersections typically includes a qualitative and quantitative analysis 
of movement delay, movement traffic volumes, and intersection safety. For this reason, 
improvements to unsignalized intersections are frequently determined on the basis of professional 
judgment. Per the City of Palo Alto, as part of this analysis, operations at the following unsignalized 
intersection was evaluated.  

 Lytton Avenue & Kipling Street 

Level of Service Analysis 
The levels of service for the Lytton Avenue & Kipling Street intersection under existing, background, 
and cumulative conditions, with and without the project, are shown in 
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Table 11. The delay and level of service for the intersection are reported as the worst movement 
delay from the minor street (Kipling Street) movements. Based on this analysis, the intersection 
would operate at a level of service of C or better under all conditions and the project traffic would 
only cause an increase in vehicle delay of 0.5 second or less. The intersection level of service 
calculation sheets are shown in Appendix B.  

Traffic Signal Warrants 
For the unsignalized intersection of Lytton Avenue & Kipling Street, an assessment was made of 
the need for signalization of the intersection. This assessment was made on the basis of the Peak-
hour Volume Signal Warrant, Warrant #3 described in the California Manual on Uniform Traffic 
Control Devices, 2010. This method makes no evaluation of intersection level of service, but simply 
provides an indication whether peak-hour traffic volumes are, or would be sufficient to justify 
installation of a traffic signal. The signal warrant analysis sheets are included in Appendix C. The 
analysis shows that the peak hour volume warrant would not be satisfied at this intersection under 
any scenarios. 

Sight Distance Analysis  
The unsignalized study intersection should be free and clear of any obstructions to optimize sight 
distance, thereby ensuring that drivers can see pedestrians on the sidewalk and other vehicles 
traveling on the adjacent roadways. Landscaping and parking should not conflict with a driver’s 
ability to locate a gap in traffic. Adequate corner sight distance (sight distance triangles) should be 
provided at all intersections in accordance with Caltrans standards. Sight distance triangles should 
be measured approximately 10 feet back from the traveled way.  

The intersection of Lytton Avenue & Kipling Street was evaluated in the field to determine whether 
the sight distance is adequate. Based on field review, it was determined that the existing 
unsignalized intersection has adequate sight distance. 

Unsignalized Intersection Conclusions 
After review of the vehicle delays, signal warrant analyses, and sight distance analyses, it is 
Hexagon’s opinion that the intersection of Lytton Avenue & Kipling Street would operate acceptably 
without modification.  
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Table 11   
Unsignalized Intersection Level of Service – Lytton Avenue & and Kipling Street 

Study Existing Peak Incr. In Incr. In Incr. In
Number Intersection Name Control1 Hour Delay2 LOS Delay2 LOS Delay Delay2 LOS Delay2 LOS Del. Delay2 LOS Delay2 LOS Delay

2 Lytton Avenue and Kipling Street TWSC AM 17.6 C 17.7 C 0.1 17.8 C 17.8 C 0.0 22.9 C 23.0 C 0.1
PM 15.0 B 15.1 C 0.1 15.0 B 15.1 C 0.1 18.6 C 19.1 C 0.5

Notes:
1 TWSC = two-way stop controlled intersection
2 Worst case delay from minor streets (stop controlled approaches) is reported for one/two way stop controlled intersections.

Existing Existing Plus Project Background Background Plus Cumulative Cumulative Plus 
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Project Impacts on Bicycle, Pedestrians, & Transit  
The project location is approximately ½ mile from the Caltrain station and transit center and in a 
pedestrian and bicycle friendly downtown area, and the underground parking garage is equipped 
with bike lockers and a shower room for employees. It is reasonable to assume that some 
employees would utilize transit or bicycles. Due to the project size, it is unlikely to produce significant 
bicycle trips or pedestrian trips or impact the nearby trains and buses. It is expected that these 
additional trips could easily be accommodated by the existing bicycle, pedestrian, and transit 
facilities. However, the intersection of University Avenue & Kipling Street is in need of pedestrian 
upgrades, in the form of pedestrian signal heads. 

Recommendation: The project applicant should make a fair share contribution to the 
installation of pedestrian signal heads at the intersection of University Avenue & Kipling Street. 

Site Access and Circulation 

This section describes the site access and circulation of the proposed project. This review is based 
on a project site plan prepared by Hayes Group Architects dated October 20, 2014. The project site 
plan is shown in Figure 12. The parking garage plan is shown in Figure 13  
Project Parking Garage Level 1 
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Figure 14 and Figure 14. 

Site access 
Access to the alley adjacent to the site would be assisted by breaks in traffic on Waverly Street 
created by the nearby traffic signals at Lytton Avenue and University Avenue. In the event that a 
vehicle making a right turn out of the alley onto Kipling Street encountered a significant queue, the 
driver might choose to make a left turn onto Kipling Street and then onto Lytton Avenue to circle 
around the block. Such maneuvers are common in downtown settings during commute periods. 
Overall, it is anticipated that the project’s garage access would operate acceptably and would be 
typical of a development in an urban setting with underground parking. 

Truck access and loading would be provided adjacent to the project site via the alley. The alley 
currently provides adequate truck access for other adjacent businesses, and it is expected that it 
would provide adequate access for the proposed project as well. 

Adequate corner sight distance would be provided at the exit of the alley for drivers to see 
approaching vehicles on Kipling Street. Sight distance is typically measured approximately 10 feet 
back from the traveled way. For a one-way alley, site distance would be measured from the 
centerline. The proposed project would provide a 4-foot setback from the edge of the alley, putting a 
driver approximately 14 feet away from the nearest corner of the building. The project also would 
remove the large street tree adjacent to this corner, which currently blocks some visibility of the 
roadway, to be replaced with a new tree 15 feet back from the corner of the building. The 
combination of the setback and the tree removal would provide adequate visibility of other vehicles 
and pedestrians. 

The driveway exit as designed would not provide adequate visibility of the alley for exiting vehicles, 
causing potential conflicts with approaching vehicles or pedestrians in the alley. This may be 
corrected with the addition of a mirror. 

Recommendation: The design of the garage driveway at the alley would create sight distance 
problems if there were pedestrians in the alley. The project applicant should install a mirror at 
the driveway exit to ensure adequate visibility. 
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On-Site Circulation 
The onsite circulation was reviewed in accordance with generally accepted traffic engineering 
standards. The proposed plan would provide one main drive aisle that would lead to two levels of 
underground parking. Parking is shown at 90 degrees to the main drive aisle. This drive aisle makes 
several 90 degree turns to spiral down to the second underground level. The City parking facility 
design standards specify a minimum width of 16 feet for two-way underground ramps; 25 feet for 
two-way drive aisles lined with 8.5 foot wide, 90 degree spaces; and maximum slope of 2% adjacent 
to accessible parking spaces. Additionally, bike lockers require a five foot aisle in front of the door 
openings. The proposed parking plan meets these minimum specifications, as well as providing the 
minimum dimensions for standard, accessible, and van-accessible spaces. However, due to the 
limited footprint of the underground parking, vehicles are required to navigate tight 90 degree turns 
near the ends of both ramps and the middle of the lower ramp, where sight lines may be restricted. 

Recommendation: Install mirrors at each turn within the parking garage to provide 
adequate sight distance. 

Parking 
The parking supply for the proposed project was evaluated based on the City of Palo Alto parking 
code for Multiple-Family Residential and the Downtown University Avenue Parking Assessment 
District. The code requires a minimum parking supply of one space per 250 square feet for non 
residential uses and two spaces per two-bedroom or larger unit. Multiple-Family Residential 
developments must also provide one guest space per unit, plus 10% of the total units. In addition, 
the City requires one long term bicycle space per residential unit and one space per 2,500 square 
feet of non-residential space, of which 40% must be long-term. In parking structures containing 26-
50 spaces, two of these must be accessible, including one van-accessible space. 

The existing site includes retail space comparable to that of the first floor of the proposed project, 
with ten total off-street parking spaces provided. In the case of additions or enlargement of existing 
buildings and uses, the City parking code stipulates that additional parking is required only for the 
new addition or enlargement. Under this requirement, the existing 7,804 square feet of retail space 
and ten parking spaces is incorporated into the project’s final parking plan. In addition, the project 
utilizes a Transfer of Development Rights (TDR) exemption for 5,000 square feet that does not 
require parking be provided. The four residential units would not be subject to any exemptions or 
parking reductions. Detailed parking calculations prepared by Hayes Group Architects dated October 
20, 2014, can be found in Appendix D. 

Based on the City of Palo Alto parking code and zoning requirements, this project would be required 
to provide 35 parking spaces, including one standard accessible space and one van accessible 
space. In addition, the project would require six short term and eight long term bicycle storage 
spaces. The project plans would provide 40 spaces in the underground parking garage, including the 
two required accessible spaces, as well as the required bicycle spaces. An additional van accessible 
space is provided at ground level along the alley. The provided parking supply shown in the project 
plans meets the city requirement. 

Recommendation: Prior to final design, City staff should review floor area exemptions to 
ensure adequate parking is being supplied. 

Transportation Demand Management 
While this project does not include an explicit transportation demand management (TDM) plan, 
several elements common to TDM are present. Most importantly, the project is located in a transit-
rich and pedestrian friendly location. Second, the underground parking includes both bicycle lockers 
and a restroom with shower. Both of these features should result in some reduction in automobile 
trips generated by the project and reduce the amount of parking needed by employees. In addition, 
the project is in a good location for transit-related TDM strategies that may be implemented by future 
tenants, such as Caltrain and VTA Go Passes or reimbursement of transit fares. However, due to 
the small project trip generation, a TDM plan is not necessary to reduce peak hour trips. 
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Traffic Counts 



File Name : #1 KIPLING&UNIVERSITYAM
Site Code : 00000000
Start Date : 9/30/2014
Page No : 1

Groups Printed- Class 1
KIPLING ST
Southbound

UNIVERSITY AVE
Westbound

KIPLING ST
Northbound

UNIVERSITY AVE
Eastbound

Start 
Time

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

07:00 AM 1 0 1 9 7 109 0 4 0 0 0 0 0 47 0 3 181
07:15 AM 1 0 1 8 2 101 0 7 0 0 0 0 0 45 1 9 175
07:30 AM 1 0 2 6 2 107 0 6 0 0 0 0 0 61 0 7 192
07:45 AM 5 0 2 14 1 113 0 4 0 0 0 0 0 72 1 6 218

Total 8 0 6 37 12 430 0 21 0 0 0 0 0 225 2 25 766

08:00 AM 6 0 2 24 5 110 0 9 0 0 0 0 0 69 0 7 232
08:15 AM 7 0 5 21 5 109 0 5 0 0 0 0 0 90 1 10 253
08:30 AM 4 0 1 21 3 120 0 4 0 0 0 0 0 75 0 8 236
08:45 AM 4 0 3 27 2 115 0 1 0 0 0 0 0 85 1 13 251

Total 21 0 11 93 15 454 0 19 0 0 0 0 0 319 2 38 972

Grand Total 29 0 17 130 27 884 0 40 0 0 0 0 0 544 4 63 1738
Apprch % 16.5 0 9.7 73.9 2.8 93 0 4.2 0 0 0 0 0 89 0.7 10.3  

Total % 1.7 0 1 7.5 1.6 50.9 0 2.3 0 0 0 0 0 31.3 0.2 3.6
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9/30/2014 07:00 AM
9/30/2014 08:45 AM
 
Class 1

North

All Traffic Data Services, Inc
9660 W 44th Ave 

Wheat Ridge,CO 80033



File Name : #1 KIPLING&UNIVERSITYAM
Site Code : 00000000
Start Date : 9/30/2014
Page No : 2

KIPLING ST
Southbound

UNIVERSITY AVE
Westbound

KIPLING ST
Northbound

UNIVERSITY AVE
Eastbound

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 6 0 2 24 32 5 110 0 9 124 0 0 0 0 0 0 69 0 7 76 232
08:15 AM 7 0 5 21 33 5 109 0 5 119 0 0 0 0 0 0 90 1 10 101 253
08:30 AM 4 0 1 21 26 3 120 0 4 127 0 0 0 0 0 0 75 0 8 83 236
08:45 AM 4 0 3 27 34 2 115 0 1 118 0 0 0 0 0 0 85 1 13 99 251
Total Volume 21 0 11 93 125 15 454 0 19 488 0 0 0 0 0 0 319 2 38 359 972
% App. Total 16.8 0 8.8 74.4  3.1 93 0 3.9  0 0 0 0  0 88.9 0.6 10.6   

PHF .750 .000 .550 .861 .919 .750 .946 .000 .528 .961 .000 .000 .000 .000 .000 .000 .886 .500 .731 .889 .960
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Class 1

Peak Hour Data

North

All Traffic Data Services, Inc
9660 W 44th Ave 

Wheat Ridge,CO 80033



Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds
07:00 AM 1 0 1 9 7 109 0 4 0 0 0 0 0 47 0 3
07:15 AM 1 0 1 8 2 101 0 7 0 0 0 0 0 45 1 9
07:30 AM 1 0 2 6 2 107 0 6 0 0 0 0 0 61 0 7
07:45 AM 5 0 2 14 1 113 0 4 0 0 0 0 0 72 1 6
08:00 AM 6 0 2 24 5 110 0 9 0 0 0 0 0 69 0 7
08:15 AM 7 0 5 21 5 109 0 5 0 0 0 0 0 90 1 10
08:30 AM 4 0 1 21 3 120 0 4 0 0 0 0 0 75 0 8
08:45 AM 4 0 3 27 2 115 0 1 0 0 0 0 0 85 1 13

Comment 3: Select File/Preference in the Main Scree
Comment 4: Then Click the Comments Tab

KIPLING ST
Southbound

UNIVERSITY AVE
Westbound

KIPLING ST
Northbound

UNIVERSITY AVE
Eastbound

Site Code: 00000000
Comment 1: Default Comments
Comment 2: Change These in The Preferences Window

File Name: C:\Users\Shark Daddy\Desktop\COUNTS 2013\CA\PALO ALTO 14GB34\#1 KIPLING&UNIVERSITYAM.ppd
Start Date: 9/30/2014
Start Time: 7:00:00 AM



File Name : #1 KIPLING&UNIVERSITYPM
Site Code : 00000000
Start Date : 9/30/2014
Page No : 1

Groups Printed- Class 1
KIPLING ST
Southbound

UNIVERSITY AVE
Westbound

KIPLING ST
Northbound

UNIVERSITY AVE
Eastbound

Start 
Time

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

04:00 PM 5 0 1 60 9 88 0 8 0 0 0 0 0 101 0 25 297
04:15 PM 3 0 3 38 6 98 0 2 0 0 0 0 0 95 1 18 264
04:30 PM 4 0 0 45 5 76 0 10 0 0 0 0 0 97 1 9 247
04:45 PM 4 0 4 39 4 93 0 5 0 0 0 0 0 84 0 19 252

Total 16 0 8 182 24 355 0 25 0 0 0 0 0 377 2 71 1060

05:00 PM 2 0 1 58 9 71 0 10 0 0 0 0 0 78 1 13 243
05:15 PM 1 0 3 43 5 84 0 3 0 0 0 0 0 78 0 12 229
05:30 PM 2 0 1 46 4 84 0 11 0 0 0 0 0 80 0 12 240
05:45 PM 5 0 5 42 3 97 0 5 0 0 0 0 0 79 0 10 246

Total 10 0 10 189 21 336 0 29 0 0 0 0 0 315 1 47 958

Grand Total 26 0 18 371 45 691 0 54 0 0 0 0 0 692 3 118 2018
Apprch % 6.3 0 4.3 89.4 5.7 87.5 0 6.8 0 0 0 0 0 85.1 0.4 14.5  

Total % 1.3 0 0.9 18.4 2.2 34.2 0 2.7 0 0 0 0 0 34.3 0.1 5.8
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9/30/2014 04:00 PM
9/30/2014 05:45 PM
 
Class 1

North

All Traffic Data Services, Inc
9660 W 44th Ave 

Wheat Ridge,CO 80033



File Name : #1 KIPLING&UNIVERSITYPM
Site Code : 00000000
Start Date : 9/30/2014
Page No : 2

KIPLING ST
Southbound

UNIVERSITY AVE
Westbound

KIPLING ST
Northbound

UNIVERSITY AVE
Eastbound

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 5 0 1 60 66 9 88 0 8 105 0 0 0 0 0 0 101 0 25 126 297
04:15 PM 3 0 3 38 44 6 98 0 2 106 0 0 0 0 0 0 95 1 18 114 264
04:30 PM 4 0 0 45 49 5 76 0 10 91 0 0 0 0 0 0 97 1 9 107 247
04:45 PM 4 0 4 39 47 4 93 0 5 102 0 0 0 0 0 0 84 0 19 103 252
Total Volume 16 0 8 182 206 24 355 0 25 404 0 0 0 0 0 0 377 2 71 450 1060
% App. Total 7.8 0 3.9 88.3  5.9 87.9 0 6.2  0 0 0 0  0 83.8 0.4 15.8   

PHF .800 .000 .500 .758 .780 .667 .906 .000 .625 .953 .000 .000 .000 .000 .000 .000 .933 .500 .710 .893 .892
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Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds
04:00 PM 5 0 1 60 9 88 0 8 0 0 0 0 0 101 0 25
04:15 PM 3 0 3 38 6 98 0 2 0 0 0 0 0 95 1 18
04:30 PM 4 0 0 45 5 76 0 10 0 0 0 0 0 97 1 9
04:45 PM 4 0 4 39 4 93 0 5 0 0 0 0 0 84 0 19
05:00 PM 2 0 1 58 9 71 0 10 0 0 0 0 0 78 1 13
05:15 PM 1 0 3 43 5 84 0 3 0 0 0 0 0 78 0 12
05:30 PM 2 0 1 46 4 84 0 11 0 0 0 0 0 80 0 12
05:45 PM 5 0 5 42 3 97 0 5 0 0 0 0 0 79 0 10

Comment 3: Select File/Preference in the Main Scree
Comment 4: Then Click the Comments Tab

KIPLING ST
Southbound

UNIVERSITY AVE
Westbound

KIPLING ST
Northbound

UNIVERSITY AVE
Eastbound

Site Code: 00000000
Comment 1: Default Comments
Comment 2: Change These in The Preferences Window

File Name: C:\Users\Shark Daddy\Desktop\COUNTS 2013\CA\PALO ALTO 14GB34\#1 KIPLING&UNIVERSITYPM.ppd
Start Date: 9/30/2014
Start Time: 4:00:00 PM



File Name : #2 KIPLING&LYTTONAM
Site Code : 00000000
Start Date : 9/30/2014
Page No : 1

Groups Printed- Class 1
KIPLING ST
Southbound

LYTTON AVE
Westbound

KIPLING ST
Northbound

LYTTON AVE
Eastbound

Start 
Time

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

07:00 AM 1 0 0 2 1 91 0 0 0 2 4 2 1 31 0 6 141
07:15 AM 0 0 0 7 2 123 1 5 0 0 2 5 0 39 1 6 191
07:30 AM 0 0 1 0 0 100 2 1 1 0 1 4 4 42 0 6 162
07:45 AM 1 2 1 0 6 109 4 3 1 1 1 5 0 67 1 3 205

Total 2 2 2 9 9 423 7 9 2 3 8 16 5 179 2 21 699

08:00 AM 1 1 2 4 2 145 4 3 1 1 2 4 2 61 2 2 237
08:15 AM 0 0 0 4 0 135 3 4 3 1 2 3 4 73 2 6 240
08:30 AM 0 0 1 3 5 126 6 1 2 0 0 8 4 65 4 5 230
08:45 AM 0 0 0 12 1 145 4 6 3 1 0 3 3 72 2 4 256

Total 1 1 3 23 8 551 17 14 9 3 4 18 13 271 10 17 963

Grand Total 3 3 5 32 17 974 24 23 11 6 12 34 18 450 12 38 1662
Apprch % 7 7 11.6 74.4 1.6 93.8 2.3 2.2 17.5 9.5 19 54 3.5 86.9 2.3 7.3  

Total % 0.2 0.2 0.3 1.9 1 58.6 1.4 1.4 0.7 0.4 0.7 2 1.1 27.1 0.7 2.3
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9/30/2014 07:00 AM
9/30/2014 08:45 AM
 
Class 1

North

All Traffic Data Services, Inc
9660 W 44th Ave 

Wheat Ridge,CO 80033



File Name : #2 KIPLING&LYTTONAM
Site Code : 00000000
Start Date : 9/30/2014
Page No : 2

KIPLING ST
Southbound

LYTTON AVE
Westbound

KIPLING ST
Northbound

LYTTON AVE
Eastbound

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 1 1 2 4 8 2 145 4 3 154 1 1 2 4 8 2 61 2 2 67 237
08:15 AM 0 0 0 4 4 0 135 3 4 142 3 1 2 3 9 4 73 2 6 85 240
08:30 AM 0 0 1 3 4 5 126 6 1 138 2 0 0 8 10 4 65 4 5 78 230
08:45 AM 0 0 0 12 12 1 145 4 6 156 3 1 0 3 7 3 72 2 4 81 256
Total Volume 1 1 3 23 28 8 551 17 14 590 9 3 4 18 34 13 271 10 17 311 963
% App. Total 3.6 3.6 10.7 82.1  1.4 93.4 2.9 2.4  26.5 8.8 11.8 52.9  4.2 87.1 3.2 5.5   

PHF .250 .250 .375 .479 .583 .400 .950 .708 .583 .946 .750 .750 .500 .563 .850 .813 .928 .625 .708 .915 .940
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Peak Hour Begins at 08:00 AM
 
Class 1

Peak Hour Data

North

All Traffic Data Services, Inc
9660 W 44th Ave 

Wheat Ridge,CO 80033



Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds
07:00 AM 1 0 0 2 1 91 0 0 0 2 4 2 1 31 0 6
07:15 AM 0 0 0 7 2 123 1 5 0 0 2 5 0 39 1 6
07:30 AM 0 0 1 0 0 100 2 1 1 0 1 4 4 42 0 6
07:45 AM 1 2 1 0 6 109 4 3 1 1 1 5 0 67 1 3
08:00 AM 1 1 2 4 2 145 4 3 1 1 2 4 2 61 2 2
08:15 AM 0 0 0 4 0 135 3 4 3 1 2 3 4 73 2 6
08:30 AM 0 0 1 3 5 126 6 1 2 0 0 8 4 65 4 5
08:45 AM 0 0 0 12 1 145 4 6 3 1 0 3 3 72 2 4

Comment 3: Select File/Preference in the Main Scree
Comment 4: Then Click the Comments Tab

KIPLING ST
Southbound

LYTTON AVE
Westbound

KIPLING ST
Northbound

LYTTON AVE
Eastbound

Site Code: 00000000
Comment 1: Default Comments
Comment 2: Change These in The Preferences Window

File Name: C:\Users\Shark Daddy\Desktop\COUNTS 2013\CA\PALO ALTO 14GB34\#2 KIPLING&LYTTONAM.ppd
Start Date: 9/30/2014
Start Time: 7:00:00 AM



File Name : #2 KIPLING&LYTTONPM
Site Code : 00000000
Start Date : 9/30/2014
Page No : 1

Groups Printed- Class 1
KIPLING ST
Southbound

LYTTON AVE
Westbound

KIPLING ST
Northbound

LYTTON AVE
Eastbound

Start 
Time

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

04:00 PM 2 0 1 5 0 73 2 1 7 0 3 9 6 128 3 7 247
04:15 PM 2 0 1 6 4 88 4 4 4 2 1 7 3 122 2 5 255
04:30 PM 2 0 2 11 3 66 4 3 2 0 1 12 0 110 1 5 222
04:45 PM 2 1 2 18 1 98 0 14 1 1 2 12 4 116 2 14 288

Total 8 1 6 40 8 325 10 22 14 3 7 40 13 476 8 31 1012

05:00 PM 0 0 3 1 1 80 2 8 5 1 0 18 1 112 1 14 247
05:15 PM 3 0 0 3 4 79 1 8 3 0 2 8 1 103 0 8 223
05:30 PM 1 2 0 2 2 100 2 3 4 0 2 10 1 137 1 4 271
05:45 PM 1 0 1 2 1 83 3 3 2 0 2 10 4 119 1 2 234

Total 5 2 4 8 8 342 8 22 14 1 6 46 7 471 3 28 975

Grand Total 13 3 10 48 16 667 18 44 28 4 13 86 20 947 11 59 1987
Apprch % 17.6 4.1 13.5 64.9 2.1 89.5 2.4 5.9 21.4 3.1 9.9 65.6 1.9 91.3 1.1 5.7  

Total % 0.7 0.2 0.5 2.4 0.8 33.6 0.9 2.2 1.4 0.2 0.7 4.3 1 47.7 0.6 3
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9/30/2014 04:00 PM
9/30/2014 05:45 PM
 
Class 1

North

All Traffic Data Services, Inc
9660 W 44th Ave 

Wheat Ridge,CO 80033



File Name : #2 KIPLING&LYTTONPM
Site Code : 00000000
Start Date : 9/30/2014
Page No : 2

KIPLING ST
Southbound

LYTTON AVE
Westbound

KIPLING ST
Northbound

LYTTON AVE
Eastbound

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 2 1 2 18 23 1 98 0 14 113 1 1 2 12 16 4 116 2 14 136 288
05:00 PM 0 0 3 1 4 1 80 2 8 91 5 1 0 18 24 1 112 1 14 128 247
05:15 PM 3 0 0 3 6 4 79 1 8 92 3 0 2 8 13 1 103 0 8 112 223
05:30 PM 1 2 0 2 5 2 100 2 3 107 4 0 2 10 16 1 137 1 4 143 271
Total Volume 6 3 5 24 38 8 357 5 33 403 13 2 6 48 69 7 468 4 40 519 1029
% App. Total 15.8 7.9 13.2 63.2  2 88.6 1.2 8.2  18.8 2.9 8.7 69.6  1.3 90.2 0.8 7.7   

PHF .500 .375 .417 .333 .413 .500 .893 .625 .589 .892 .650 .500 .750 .667 .719 .438 .854 .500 .714 .907 .893
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Peak Hour Begins at 04:45 PM
 
Class 1

Peak Hour Data

North

All Traffic Data Services, Inc
9660 W 44th Ave 

Wheat Ridge,CO 80033



Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds
04:00 PM 2 0 1 5 0 73 2 1 7 0 3 9 6 128 3 7
04:15 PM 2 0 1 6 4 88 4 4 4 2 1 7 3 122 2 5
04:30 PM 2 0 2 11 3 66 4 3 2 0 1 12 0 110 1 5
04:45 PM 2 1 2 18 1 98 0 14 1 1 2 12 4 116 2 14
05:00 PM 0 0 3 1 1 80 2 8 5 1 0 18 1 112 1 14
05:15 PM 3 0 0 3 4 79 1 8 3 0 2 8 1 103 0 8
05:30 PM 1 2 0 2 2 100 2 3 4 0 2 10 1 137 1 4
05:45 PM 1 0 1 2 1 83 3 3 2 0 2 10 4 119 1 2

Comment 3: Select File/Preference in the Main Scree
Comment 4: Then Click the Comments Tab

KIPLING ST
Southbound

LYTTON AVE
Westbound

KIPLING ST
Northbound

LYTTON AVE
Eastbound

Site Code: 00000000
Comment 1: Default Comments
Comment 2: Change These in The Preferences Window

File Name: C:\Users\Shark Daddy\Desktop\COUNTS 2013\CA\PALO ALTO 14GB34\#2 KIPLING&LYTTONPM.ppd
Start Date: 9/30/2014
Start Time: 4:00:00 PM



File Name : #3 ALMA&LYTTONAM
Site Code : 00000000
Start Date : 9/30/2014
Page No : 1

Groups Printed- Class 1
ALMA ST

Southbound
LYTTON AVE
Westbound

ALMA ST
Northbound

LYTTON AVE
Eastbound

Start 
Time

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

07:00 AM 4 42 19 4 10 9 6 2 18 43 14 12 0 0 1 1 185
07:15 AM 16 65 21 14 7 7 9 0 30 83 9 22 0 0 0 0 283
07:30 AM 3 80 17 16 8 10 11 5 47 115 9 24 0 0 0 1 346
07:45 AM 5 64 27 10 17 10 13 3 51 125 21 22 0 0 0 0 368

Total 28 251 84 44 42 36 39 10 146 366 53 80 0 0 1 2 1182

08:00 AM 6 90 40 19 14 8 24 1 59 113 15 35 1 0 0 4 429
08:15 AM 4 64 26 23 18 5 17 7 74 108 9 57 0 0 0 1 413
08:30 AM 5 75 50 16 14 6 23 4 67 121 6 56 0 0 1 3 447
08:45 AM 0 60 41 20 12 5 14 2 73 130 5 25 0 0 0 0 387

Total 15 289 157 78 58 24 78 14 273 472 35 173 1 0 1 8 1676

Grand Total 43 540 241 122 100 60 117 24 419 838 88 253 1 0 2 10 2858
Apprch % 4.5 57.1 25.5 12.9 33.2 19.9 38.9 8 26.2 52.4 5.5 15.8 7.7 0 15.4 76.9  

Total % 1.5 18.9 8.4 4.3 3.5 2.1 4.1 0.8 14.7 29.3 3.1 8.9 0 0 0.1 0.3
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9/30/2014 07:00 AM
9/30/2014 08:45 AM
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North

All Traffic Data Services, Inc
9660 W 44th Ave 

Wheat Ridge,CO 80033



File Name : #3 ALMA&LYTTONAM
Site Code : 00000000
Start Date : 9/30/2014
Page No : 2

ALMA ST
Southbound

LYTTON AVE
Westbound

ALMA ST
Northbound

LYTTON AVE
Eastbound

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 6 90 40 19 155 14 8 24 1 47 59 113 15 35 222 1 0 0 4 5 429
08:15 AM 4 64 26 23 117 18 5 17 7 47 74 108 9 57 248 0 0 0 1 1 413
08:30 AM 5 75 50 16 146 14 6 23 4 47 67 121 6 56 250 0 0 1 3 4 447
08:45 AM 0 60 41 20 121 12 5 14 2 33 73 130 5 25 233 0 0 0 0 0 387
Total Volume 15 289 157 78 539 58 24 78 14 174 273 472 35 173 953 1 0 1 8 10 1676
% App. Total 2.8 53.6 29.1 14.5  33.3 13.8 44.8 8  28.6 49.5 3.7 18.2  10 0 10 80   

PHF .625 .803 .785 .848 .869 .806 .750 .813 .500 .926 .922 .908 .583 .759 .953 .250 .000 .250 .500 .500 .937
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Peak Hour Begins at 08:00 AM
 
Class 1

Peak Hour Data

North

All Traffic Data Services, Inc
9660 W 44th Ave 

Wheat Ridge,CO 80033



Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds
07:00 AM 4 42 19 4 10 9 6 2 18 43 14 12 0 0 1 1
07:15 AM 16 65 21 14 7 7 9 0 30 83 9 22 0 0 0 0
07:30 AM 3 80 17 16 8 10 11 5 47 115 9 24 0 0 0 1
07:45 AM 5 64 27 10 17 10 13 3 51 125 21 22 0 0 0 0
08:00 AM 6 90 40 19 14 8 24 1 59 113 15 35 1 0 0 4
08:15 AM 4 64 26 23 18 5 17 7 74 108 9 57 0 0 0 1
08:30 AM 5 75 50 16 14 6 23 4 67 121 6 56 0 0 1 3
08:45 AM 0 60 41 20 12 5 14 2 73 130 5 25 0 0 0 0

Comment 3: Select File/Preference in the Main Scree
Comment 4: Then Click the Comments Tab

ALMA ST
Southbound

LYTTON AVE
Westbound

ALMA ST
Northbound

LYTTON AVE
Eastbound

Site Code: 00000000
Comment 1: Default Comments
Comment 2: Change These in The Preferences Window

File Name: C:\Users\Shark Daddy\Desktop\COUNTS 2013\CA\PALO ALTO 14GB34\#3 ALMA&LYTTONAM.ppd
Start Date: 9/30/2014
Start Time: 7:00:00 AM



File Name : #3 ALMA&LYTTONPM
Site Code : 00000000
Start Date : 9/30/2014
Page No : 1

Groups Printed- Class 1
ALMA ST

Southbound
LYTTON AVE
Westbound

ALMA ST
Northbound

LYTTON AVE
Eastbound

Start 
Time

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

04:00 PM 1 87 48 11 21 4 38 1 62 114 2 25 0 0 0 0 414
04:15 PM 0 90 43 6 27 4 35 0 68 119 2 17 0 0 0 3 414
04:30 PM 1 90 38 19 33 3 34 1 50 120 3 12 1 0 0 2 407
04:45 PM 5 92 48 26 23 9 38 1 72 142 7 46 0 0 0 0 509

Total 7 359 177 62 104 20 145 3 252 495 14 100 1 0 0 5 1744

05:00 PM 2 80 41 32 34 7 41 1 63 144 6 45 0 0 0 0 496
05:15 PM 3 95 44 17 28 4 51 2 75 133 7 30 0 0 0 0 489
05:30 PM 2 98 53 28 25 8 50 8 63 157 9 37 0 0 0 0 538
05:45 PM 5 76 39 24 26 4 41 10 88 175 6 71 0 1 0 1 567

Total 12 349 177 101 113 23 183 21 289 609 28 183 0 1 0 1 2090

Grand Total 19 708 354 163 217 43 328 24 541 1104 42 283 1 1 0 6 3834
Apprch % 1.5 56.9 28.5 13.1 35.5 7 53.6 3.9 27.5 56 2.1 14.4 12.5 12.5 0 75  

Total % 0.5 18.5 9.2 4.3 5.7 1.1 8.6 0.6 14.1 28.8 1.1 7.4 0 0 0 0.2
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Wheat Ridge,CO 80033



File Name : #3 ALMA&LYTTONPM
Site Code : 00000000
Start Date : 9/30/2014
Page No : 2

ALMA ST
Southbound

LYTTON AVE
Westbound

ALMA ST
Northbound

LYTTON AVE
Eastbound

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 2 80 41 32 155 34 7 41 1 83 63 144 6 45 258 0 0 0 0 0 496
05:15 PM 3 95 44 17 159 28 4 51 2 85 75 133 7 30 245 0 0 0 0 0 489
05:30 PM 2 98 53 28 181 25 8 50 8 91 63 157 9 37 266 0 0 0 0 0 538
05:45 PM 5 76 39 24 144 26 4 41 10 81 88 175 6 71 340 0 1 0 1 2 567
Total Volume 12 349 177 101 639 113 23 183 21 340 289 609 28 183 1109 0 1 0 1 2 2090
% App. Total 1.9 54.6 27.7 15.8  33.2 6.8 53.8 6.2  26.1 54.9 2.5 16.5  0 50 0 50   

PHF .600 .890 .835 .789 .883 .831 .719 .897 .525 .934 .821 .870 .778 .644 .815 .000 .250 .000 .250 .250 .922
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Peak Hour Begins at 05:00 PM
 
Class 1

Peak Hour Data

North

All Traffic Data Services, Inc
9660 W 44th Ave 

Wheat Ridge,CO 80033



Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds
04:00 PM 1 87 48 11 21 4 38 1 62 114 2 25 0 0 0 0
04:15 PM 0 90 43 6 27 4 35 0 68 119 2 17 0 0 0 3
04:30 PM 1 90 38 19 33 3 34 1 50 120 3 12 1 0 0 2
04:45 PM 5 92 48 26 23 9 38 1 72 142 7 46 0 0 0 0
05:00 PM 2 80 41 32 34 7 41 1 63 144 6 45 0 0 0 0
05:15 PM 3 95 44 17 28 4 51 2 75 133 7 30 0 0 0 0
05:30 PM 2 98 53 28 25 8 50 8 63 157 9 37 0 0 0 0
05:45 PM 5 76 39 24 26 4 41 10 88 175 6 71 0 1 0 1

Comment 3: Select File/Preference in the Main Scree
Comment 4: Then Click the Comments Tab

ALMA ST
Southbound

LYTTON AVE
Westbound

ALMA ST
Northbound

LYTTON AVE
Eastbound

Site Code: 00000000
Comment 1: Default Comments
Comment 2: Change These in The Preferences Window

File Name: C:\Users\Shark Daddy\Desktop\COUNTS 2013\CA\PALO ALTO 14GB34\#3 ALMA&LYTTONPM.ppd
Start Date: 9/30/2014
Start Time: 4:00:00 PM



   

 

 

Appendix B 
Intersection Level of Service Calculations 



COMPARE Tue Oct 07 10:28:05 2014 Page 1-1 

Traffix 8.0.0715 Copyright (c) 2008 Dowling Associates, Inc. Licensed to Hexagon Trans., San Jose 

429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 

Summary Scenario Comparison Report (With Average Critical Delay) 
Future Volume Alternative 

 
  Existing AM Existing AM Existing + Project AM ??? 
     Avg    Avg     Avg Avg    Avg 
   Avg  Crit  Avg  Crit  Avg  Crit Crit Crit  Avg  Crit 
   Del Crit Del  Del Crit Del  Del Crit V/C Del Del  Del Crit Del 
Intersection LOS (sec) V/C (sec) LOS (sec) V/C (sec) LOS (sec) V/C Change (sec) Change LOS (sec) V/C (sec) 
#1 University Ave & Kipling St A 9.5 0.441 18.5 A 9.5 0.441 18.5 A 9.7 0.444 + 0.003 18.6 + 0.1 ? xx.x x.xxx xx.x 
                    
#2 Lytton Ave & Kipling St C 0.6 0.015 0.6 C 0.6 0.015 0.6 C 0.6 0.023 + 0.008 0.6 + 0.1 ? xx.x x.xxx xx.x 
                    
#27 Middlefield Rd & Lytton Ave C 30.6 0.634 31.0 C 30.6 0.634 31.0 C 30.6 0.635 + 0.001 31.0 + 0.0 ? xx.x x.xxx xx.x 
                    
#35 Alma St & Lytton Av B 18.0 0.429 22.3 B 18.0 0.429 22.3 B 18.1 0.432 + 0.002 22.5 + 0.2 ? xx.x x.xxx xx.x 
                    
#104 Middlefield Road & University Avenue C 28.2 0.641 31.2 C 28.2 0.641 31.2 C 28.2 0.643 + 0.001 31.2 + 0.0 ? xx.x x.xxx xx.x 
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
 



COMPARE Tue Oct 07 10:28:05 2014 Page 2-1 

Traffix 8.0.0715 Copyright (c) 2008 Dowling Associates, Inc. Licensed to Hexagon Trans., San Jose 

429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 

Detailed Scenario Comparison Report 
2000 HCM Operations (Future Volume Alternative) 

Intersection #1: University Ave & Kipling St 
 
Scenario #1: Existing AM 
   Signal=Protect/Rights=Include    
  Final Vol: 21     0     11***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

319       1   
 

Critical V/C: 0.441 
 

0  454*** 

 0 

 

Avg Crit Del (sec/veh): 18.5 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.5 
 

0 0       

   LOS: A    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
 
Scenario #2: Existing AM 
   Signal=Protect/Rights=Include    
  Final Vol: 21     0     11***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

319       1   
 

Critical V/C: 0.441 
 

0  454*** 

 0 

 

Avg Crit Del (sec/veh): 18.5 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.5 
 

0 0       

   LOS: A    

   

     

  
 

Change 

 

  Lanes: 0 0 0  0 0 Crit V/C: + 0.000  
  Final Vol: 0     0     0    Avg Crit Del: + 0.0  
   Signal=Protect/Rights=Include Avg Del: + 0.0  

Scenario #3: Existing + Project AM 
   Signal=Protect/Rights=Include    
  Final Vol: 22     0     12***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

319       1   
 

Critical V/C: 0.444 
 

0  457*** 

 0 

 

Avg Crit Del (sec/veh): 18.6 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.7 
 

0 0       

   LOS: A    

   

     

  
 

Change 

 

  Lanes: 0 0 0  0 0 Crit V/C: + 0.003  
  Final Vol: 0     0     0    Avg Crit Del: + 0.1  
   Signal=Protect/Rights=Include Avg Del: + 0.1  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Detailed Scenario Comparison Report 

2000 HCM Unsignalized (Future Volume Alternative) 

Intersection #2: Lytton Ave & Kipling St 
 
Scenario #1: Existing AM 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     3       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

10       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

271       0   
 

Critical V/C: 0.015 
 

0  551    

 1 

 

Avg Crit Del (sec/veh): 0.6 

 

0  

13       0 
 

Avg Delay (sec/veh): 0.6 
 

1 17       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 4     3     9       
   Signal=Stop/Rights=Include    
 
 
Scenario #2: Existing AM 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     3       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

10       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

271       0   
 

Critical V/C: 0.015 
 

0  551    

 1 

 

Avg Crit Del (sec/veh): 0.6 

 

0  

13       0 
 

Avg Delay (sec/veh): 0.6 
 

1 17       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 0 1! 0 0 Crit V/C: + 0.000  
  Final Vol: 4     3     9    Avg Crit Del: + 0.0  
   Signal=Stop/Rights=Include Avg Del: + 0.0  

Scenario #3: Existing + Project AM 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     3       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

10       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

271       0   
 

Critical V/C: 0.023 
 

0  553    

 1 

 

Avg Crit Del (sec/veh): 0.6 

 

0  

13       0 
 

Avg Delay (sec/veh): 0.6 
 

1 17       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 0 1! 0 0 Crit V/C: + 0.008  
  Final Vol: 6     3     10    Avg Crit Del: + 0.1  
   Signal=Stop/Rights=Include Avg Del: + 0.1  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #27: Middlefield Rd & Lytton Ave 
 
Scenario #1: Existing AM 
   Signal=Split/Rights=Include    
  Final Vol: 412     552     8***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

132       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.634 
 

1! 110    

 0 

 

Avg Crit Del (sec/veh): 31.0 

 

0  

49       0 
 

Avg Delay (sec/veh): 30.6 
 

0 8***    

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 112***  318     5       
   Signal=Split/Rights=Include    
 
 
Scenario #2: Existing AM 
   Signal=Split/Rights=Include    
  Final Vol: 412     552     8***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

132       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.634 
 

1! 110    

 0 

 

Avg Crit Del (sec/veh): 31.0 

 

0  

49       0 
 

Avg Delay (sec/veh): 30.6 
 

0 8***    

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.000  
  Final Vol: 112***  318     5    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: + 0.0  

Scenario #3: Existing + Project AM 
   Signal=Split/Rights=Include    
  Final Vol: 414     552     8***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

133       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.635 
 

1! 110    

 0 

 

Avg Crit Del (sec/veh): 31.0 

 

0  

49       0 
 

Avg Delay (sec/veh): 30.6 
 

0 8***    

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.001  
  Final Vol: 112***  318     5    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: + 0.0  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #35: Alma St & Lytton Av 
 
Scenario #1: Existing AM 
   Signal=Protect/Rights=Include    
  Final Vol: 15     289     157***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

58       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.429 
 

0  24    

 0 

 

Avg Crit Del (sec/veh): 22.3 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.0 
 

0 78***    

   LOS: B    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 35     472***  273       
   Signal=Protect/Rights=Overlap    
 
 
Scenario #2: Existing AM 
   Signal=Protect/Rights=Include    
  Final Vol: 15     289     157***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

58       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.429 
 

0  24    

 0 

 

Avg Crit Del (sec/veh): 22.3 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.0 
 

0 78***    

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 1 0 1  0 1 Crit V/C: + 0.000  
  Final Vol: 35     472***  273    Avg Crit Del: + 0.0  
   Signal=Protect/Rights=Overlap Avg Del: + 0.0  

Scenario #3: Existing + Project AM 
   Signal=Protect/Rights=Include    
  Final Vol: 15     289     160***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

59       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.432 
 

0  24*** 

 0 

 

Avg Crit Del (sec/veh): 22.5 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.1 
 

0 79       

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 1 0 1  0 1 Crit V/C: + 0.002  
  Final Vol: 35     472***  274    Avg Crit Del: + 0.2  
   Signal=Protect/Rights=Overlap Avg Del: + 0.1  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #104: Middlefield Road & University Avenue 
 
Scenario #1: Existing AM 
   Signal=Split/Rights=Include    
  Final Vol: 77     393***  97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

43       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

225       0   
 

Critical V/C: 0.641 
 

0  529*** 

 1 

 

Avg Crit Del (sec/veh): 31.2 

 

0  

28       0 
 

Avg Delay (sec/veh): 28.2 
 

1 61       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 45***  286     64       
   Signal=Split/Rights=Include    
 
 
Scenario #2: Existing AM 
   Signal=Split/Rights=Include    
  Final Vol: 77     393***  97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

43       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

225       0   
 

Critical V/C: 0.641 
 

0  529*** 

 1 

 

Avg Crit Del (sec/veh): 31.2 

 

0  

28       0 
 

Avg Delay (sec/veh): 28.2 
 

1 61       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.000  
  Final Vol: 45***  286     64    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: + 0.0  

Scenario #3: Existing + Project AM 
   Signal=Split/Rights=Include    
  Final Vol: 77***  393     97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

43       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

226       0   
 

Critical V/C: 0.643 
 

0  531*** 

 1 

 

Avg Crit Del (sec/veh): 31.2 

 

0  

28       0 
 

Avg Delay (sec/veh): 28.2 
 

1 61       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.001  
  Final Vol: 46***  286     64    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: + 0.0  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing AM 

Intersection #1: University Ave & Kipling St 
 
   Signal=Protect/Rights=Include    
  Final Vol: 21     0     11***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

319       1   
 

Critical V/C: 0.441 
 

0  454*** 

 0 

 

Avg Crit Del (sec/veh): 18.5 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.5 
 

0 0       

   LOS: A    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
Street Name:            Kipling St                      University Ave           

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:       0    0     0    11    0    21     2  319     0     0  454    15  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    0    0     0    11    0    21     2  319     0     0  454    15  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    0    0     0    11    0    21     2  319     0     0  454    15  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     0    0     0    11    0    21     2  319     0     0  454    15  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:    0    0     0    11    0    21     2  319     0     0  454    15  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:    0    0     0    11    0    21     2  319     0     0  454    15  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  1.00 1.00  1.00  0.90 1.00  0.62  1.00 1.00  1.00  1.00 1.00  0.99  

Lanes:       0.00 0.00  0.00  0.27 0.00  0.73  0.01 0.99  0.00  0.00 0.97  0.03  

Final Sat.:     0    0     0   453    0   864    12 1888     0     0 1832    61  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.00 0.00  0.00  0.02 0.00  0.02  0.17 0.17  0.00  0.00 0.25  0.25  

Crit Moves:                   ****             ****                  ****       

Green/Cycle: 0.00 0.00  0.00  0.06 0.00  0.06  0.38 0.94  0.00  0.00 0.56  0.56  

Volume/Cap:  0.00 0.00  0.00  0.44 0.00  0.44  0.44 0.18  0.00  0.00 0.44  0.44  

Delay/Veh:    0.0  0.0   0.0  50.0  0.0  50.0  23.3  0.2   0.0   0.0 13.1  13.1  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:   0.0  0.0   0.0  50.0  0.0  50.0  23.3  0.2   0.0   0.0 13.1  13.1  

LOS by Move:    A    A     A     D    A     D     C    A     A     A    B     B  

HCM2kAvgQ:      0    0     0     2    0     1     7    1     0     0    8     8  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing + Project AM 

Intersection #1: University Ave & Kipling St 
 
   Signal=Protect/Rights=Include    
  Final Vol: 22     0     12***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

319       1   
 

Critical V/C: 0.444 
 

0  457*** 

 0 

 

Avg Crit Del (sec/veh): 18.6 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.7 
 

0 0       

   LOS: A    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
Street Name:            Kipling St                      University Ave           

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:       0    0     0    11    0    21     2  319     0     0  454    15  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    0    0     0    11    0    21     2  319     0     0  454    15  

Added Vol:      0    0     0     1    0     1     0    0     0     0    3     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    0    0     0    12    0    22     2  319     0     0  457    15  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     0    0     0    12    0    22     2  319     0     0  457    15  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:    0    0     0    12    0    22     2  319     0     0  457    15  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:    0    0     0    12    0    22     2  319     0     0  457    15  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  1.00 1.00  1.00  0.90 1.00  0.62  1.00 1.00  1.00  1.00 1.00  0.99  

Lanes:       0.00 0.00  0.00  0.28 0.00  0.72  0.01 0.99  0.00  0.00 0.97  0.03  

Final Sat.:     0    0     0   469    0   860    12 1888     0     0 1832    60  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.00 0.00  0.00  0.03 0.00  0.03  0.17 0.17  0.00  0.00 0.25  0.25  

Crit Moves:                   ****             ****                  ****       

Green/Cycle: 0.00 0.00  0.00  0.06 0.00  0.06  0.38 0.94  0.00  0.00 0.56  0.56  

Volume/Cap:  0.00 0.00  0.00  0.44 0.00  0.44  0.44 0.18  0.00  0.00 0.44  0.44  

Delay/Veh:    0.0  0.0   0.0  49.6  0.0  49.6  23.5  0.2   0.0   0.0 13.1  13.1  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:   0.0  0.0   0.0  49.6  0.0  49.6  23.5  0.2   0.0   0.0 13.1  13.1  

LOS by Move:    A    A     A     D    A     D     C    A     A     A    B     B  

HCM2kAvgQ:      0    0     0     2    0     2     7    1     0     0    8     8  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Unsignalized (Future Volume Alternative) 
Existing AM 

Intersection #2: Lytton Ave & Kipling St 
 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     3       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

10       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

271       0   
 

Critical V/C: 0.015 
 

0  551    

 1 

 

Avg Crit Del (sec/veh): 0.6 

 

0  

13       0 
 

Avg Delay (sec/veh): 0.6 
 

1 17       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 4     3     9       
   Signal=Stop/Rights=Include    
 
Street Name:            Kipling St                        Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:       4    3     9     3    1     1    10  271    13    17  551     8  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    4    3     9     3    1     1    10  271    13    17  551     8  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    4    3     9     3    1     1    10  271    13    17  551     8  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     4    3     9     3    1     1    10  271    13    17  551     8  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

FinalVolume:    4    3     9     3    1     1    10  271    13    17  551     8  

------------|---------------||---------------||---------------||---------------| 

Critical Gap Module: 

Critical Gp:  7.1  6.5   6.2   7.1  6.5   6.2   4.1 xxxx xxxxx   4.1 xxxx xxxxx  

FollowUpTim:  3.5  4.0   3.3   3.5  4.0   3.3   2.2 xxxx xxxxx   2.2 xxxx xxxxx  

------------|---------------||---------------||---------------||---------------| 

Capacity Module: 

Cnflict Vol:  888  891   278   893  893   555   559 xxxx xxxxx   284 xxxx xxxxx  

Potent Cap.:  267  284   766   265  283   535  1022 xxxx xxxxx  1290 xxxx xxxxx  

Move Cap.:    261  277   766   255  277   535  1022 xxxx xxxxx  1290 xxxx xxxxx  

Volume/Cap:  0.02 0.01  0.01  0.01 0.00  0.00  0.01 xxxx  xxxx  0.01 xxxx  xxxx  

------------|---------------||---------------||---------------||---------------| 

Level Of Service Module: 

2Way95thQ:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   0.0 xxxx xxxxx   0.0 xxxx xxxxx  

Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   8.6 xxxx xxxxx   7.8 xxxx xxxxx  

LOS by Move:    *    *     *     *    *     *     A    *     *     A    *     *  

Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   

Shared Cap.: xxxx  422 xxxxx  xxxx  290 xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  

SharedQueue:xxxxx  0.1 xxxxx xxxxx  0.1 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shrd ConDel:xxxxx 13.9 xxxxx xxxxx 17.6 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shared LOS:     *    B     *     *    C     *     *    *     *     *    *     *  

ApproachDel:      13.9             17.6           xxxxxx           xxxxxx 

ApproachLOS:         B                C                *                *        

Note: Queue reported is the number of cars per lane. 

                     Peak Hour Delay Signal Warrant Report                       

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    4    3     9     3    1     1    10  271    13    17  551     8  

ApproachDel:      13.9             17.6           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=16]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=891]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.0]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=5]                                      

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=891]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    4    3     9     3    1     1    10  271    13    17  551     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             870                                             

Minor Approach Volume:           16                                              

Minor Approach Volume Threshold: 333                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Unsignalized (Future Volume Alternative) 
Existing + Project AM 

Intersection #2: Lytton Ave & Kipling St 
 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     3       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

10       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

271       0   
 

Critical V/C: 0.023 
 

0  553    

 1 

 

Avg Crit Del (sec/veh): 0.6 

 

0  

13       0 
 

Avg Delay (sec/veh): 0.6 
 

1 17       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 6     3     10       
   Signal=Stop/Rights=Include    
 
Street Name:            Kipling St                        Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:       4    3     9     3    1     1    10  271    13    17  551     8  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    4    3     9     3    1     1    10  271    13    17  551     8  

Added Vol:      2    0     1     0    0     0     0    0     0     0    2     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    6    3    10     3    1     1    10  271    13    17  553     8  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     6    3    10     3    1     1    10  271    13    17  553     8  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

FinalVolume:    6    3    10     3    1     1    10  271    13    17  553     8  

------------|---------------||---------------||---------------||---------------| 

Critical Gap Module: 

Critical Gp:  7.1  6.5   6.2   7.1  6.5   6.2   4.1 xxxx xxxxx   4.1 xxxx xxxxx  

FollowUpTim:  3.5  4.0   3.3   3.5  4.0   3.3   2.2 xxxx xxxxx   2.2 xxxx xxxxx  

------------|---------------||---------------||---------------||---------------| 

Capacity Module: 

Cnflict Vol:  890  893   278   895  895   557   561 xxxx xxxxx   284 xxxx xxxxx  

Potent Cap.:  266  283   766   264  282   534  1020 xxxx xxxxx  1290 xxxx xxxxx  

Move Cap.:    260  277   766   254  276   534  1020 xxxx xxxxx  1290 xxxx xxxxx  

Volume/Cap:  0.02 0.01  0.01  0.01 0.00  0.00  0.01 xxxx  xxxx  0.01 xxxx  xxxx  

------------|---------------||---------------||---------------||---------------| 

Level Of Service Module: 

2Way95thQ:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   0.0 xxxx xxxxx   0.0 xxxx xxxxx  

Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   8.6 xxxx xxxxx   7.8 xxxx xxxxx  

LOS by Move:    *    *     *     *    *     *     A    *     *     A    *     *  

Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   

Shared Cap.: xxxx  405 xxxxx  xxxx  288 xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  

SharedQueue:xxxxx  0.1 xxxxx xxxxx  0.1 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shrd ConDel:xxxxx 14.3 xxxxx xxxxx 17.7 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shared LOS:     *    B     *     *    C     *     *    *     *     *    *     *  

ApproachDel:      14.3             17.7           xxxxxx           xxxxxx 

ApproachLOS:         B                C                *                *        

Note: Queue reported is the number of cars per lane. 

                     Peak Hour Delay Signal Warrant Report                       

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    3    10     3    1     1    10  271    13    17  553     8  

ApproachDel:      14.3             17.7           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=19]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=896]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.0]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=5]                                      

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=896]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    3    10     3    1     1    10  271    13    17  553     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             872                                             

Minor Approach Volume:           19                                              

Minor Approach Volume Threshold: 332                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing AM 

Intersection #27: Middlefield Rd & Lytton Ave 
 
   Signal=Split/Rights=Include    
  Final Vol: 412     552     8***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

132       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.634 
 

1! 110    

 0 

 

Avg Crit Del (sec/veh): 31.0 

 

0  

49       0 
 

Avg Delay (sec/veh): 30.6 
 

0 8***    

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 112***  318     5       
   Signal=Split/Rights=Include    
 
Street Name:          Middlefield Rd                      Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10    10   10    10    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 <<  

Base Vol:     112  318     5     8  552   412   132   21    49     8  110    15  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:  112  318     5     8  552   412   132   21    49     8  110    15  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:  112  318     5     8  552   412   132   21    49     8  110    15  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:   112  318     5     8  552   412   132   21    49     8  110    15  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:  112  318     5     8  552   412   132   21    49     8  110    15  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:  112  318     5     8  552   412   132   21    49     8  110    15  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.94 0.94  0.94  0.89 0.89  0.89  0.93 0.93  0.93  0.98 0.98  0.98  

Lanes:       0.51 1.47  0.02  0.02 1.13  0.85  1.49 0.15  0.36  0.06 0.83  0.11  

Final Sat.:   916 2600    41    28 1919  1432  2633  274   639   112 1543   210  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.12 0.12  0.12  0.29 0.29  0.29  0.05 0.08  0.08  0.07 0.07  0.07  

Crit Moves:  ****             ****                  ****        ****            

Green/Cycle: 0.19 0.19  0.19  0.45 0.45  0.45  0.12 0.12  0.12  0.11 0.11  0.11  

Volume/Cap:  0.63 0.63  0.63  0.63 0.63  0.63  0.41 0.63  0.63  0.63 0.63  0.63  

Delay/Veh:   39.1 39.1  39.1  21.8 21.8  21.8  41.2 46.0  46.0  48.6 48.6  48.6  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  39.1 39.1  39.1  21.8 21.8  21.8  41.2 46.0  46.0  48.6 48.6  48.6  

LOS by Move:    D    D     D     C    C     C     D    D     D     D    D     D  

HCM2kAvgQ:      6    6     6    13   13    13     2    4     4     5    5     5  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing + Project AM 

Intersection #27: Middlefield Rd & Lytton Ave 
 
   Signal=Split/Rights=Include    
  Final Vol: 414     552     8***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

133       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.635 
 

1! 110    

 0 

 

Avg Crit Del (sec/veh): 31.0 

 

0  

49       0 
 

Avg Delay (sec/veh): 30.6 
 

0 8***    

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 112***  318     5       
   Signal=Split/Rights=Include    
 
Street Name:          Middlefield Rd                      Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10    10   10    10    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 <<  

Base Vol:     112  318     5     8  552   412   132   21    49     8  110    15  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:  112  318     5     8  552   412   132   21    49     8  110    15  

Added Vol:      0    0     0     0    0     2     1    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:  112  318     5     8  552   414   133   21    49     8  110    15  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:   112  318     5     8  552   414   133   21    49     8  110    15  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:  112  318     5     8  552   414   133   21    49     8  110    15  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:  112  318     5     8  552   414   133   21    49     8  110    15  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.94 0.94  0.94  0.89 0.89  0.89  0.93 0.93  0.93  0.98 0.98  0.98  

Lanes:       0.51 1.47  0.02  0.02 1.13  0.85  1.49 0.15  0.36  0.06 0.83  0.11  

Final Sat.:   916 2600    41    28 1915  1436  2637  273   636   112 1543   210  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.12 0.12  0.12  0.29 0.29  0.29  0.05 0.08  0.08  0.07 0.07  0.07  

Crit Moves:  ****             ****                  ****        ****            

Green/Cycle: 0.19 0.19  0.19  0.45 0.45  0.45  0.12 0.12  0.12  0.11 0.11  0.11  

Volume/Cap:  0.64 0.64  0.64  0.64 0.64  0.64  0.42 0.64  0.64  0.64 0.64  0.64  

Delay/Veh:   39.1 39.1  39.1  21.8 21.8  21.8  41.2 46.0  46.0  48.7 48.7  48.7  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  39.1 39.1  39.1  21.8 21.8  21.8  41.2 46.0  46.0  48.7 48.7  48.7  

LOS by Move:    D    D     D     C    C     C     D    D     D     D    D     D  

HCM2kAvgQ:      6    6     6    13   13    13     3    4     4     5    5     5  

Note: Queue reported is the number of cars per lane. 
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Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing AM 

Intersection #35: Alma St & Lytton Av 
 
   Signal=Protect/Rights=Include    
  Final Vol: 15     289     157***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

58       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.429 
 

0  24    

 0 

 

Avg Crit Del (sec/veh): 22.3 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.0 
 

0 78***    

   LOS: B    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 35     472***  273       
   Signal=Protect/Rights=Overlap    
 
Street Name:             Alma St                          Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     0    0     0    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:      35  472   273   157  289    15     1    0     1    78   24    58  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   35  472   273   157  289    15     1    0     1    78   24    58  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   35  472   273   157  289    15     1    0     1    78   24    58  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    35  472   273   157  289    15     1    0     1    78   24    58  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   35  472   273   157  289    15     1    0     1    78   24    58  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   35  472   273   157  289    15     1    0     1    78   24    58  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.95 1.00  0.74  0.95 0.99  0.97  0.91 1.00  0.90  0.96 0.96  0.80  

Lanes:       1.00 1.00  1.00  1.00 0.95  0.05  0.50 0.00  0.50  0.76 0.24  1.00  

Final Sat.:  1805 1900  1401  1805 1792    93   859    0   859  1399  431  1511  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.02 0.25  0.19  0.09 0.16  0.16  0.00 0.00  0.00  0.06 0.06  0.04  

Crit Moves:       ****        ****             ****             ****            

Green/Cycle: 0.29 0.58  0.71  0.20 0.49  0.49  0.00 0.00  0.00  0.13 0.13  0.33  

Volume/Cap:  0.07 0.43  0.28  0.43 0.33  0.33  0.43 0.00  0.43  0.43 0.43  0.12  

Delay/Veh:   26.7 12.6   5.7  37.0 16.4  16.4 104.8  0.0 104.8  43.0 43.0  24.2  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  26.7 12.6   5.7  37.0 16.4  16.4 104.8  0.0 104.8  43.0 43.0  24.2  

LOS by Move:    C    B     A     D    B     B     F    A     F     D    D     C  

HCM2kAvgQ:      1    8     3     5    6     6     0    0     0     3    3     1  

Note: Queue reported is the number of cars per lane. 
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Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing + Project AM 

Intersection #35: Alma St & Lytton Av 
 
   Signal=Protect/Rights=Include    
  Final Vol: 15     289     160***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

59       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.432 
 

0  24*** 

 0 

 

Avg Crit Del (sec/veh): 22.5 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.1 
 

0 79       

   LOS: B    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 35     472***  274       
   Signal=Protect/Rights=Overlap    
 
Street Name:             Alma St                          Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     0    0     0    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:      35  472   273   157  289    15     1    0     1    78   24    58  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   35  472   273   157  289    15     1    0     1    78   24    58  

Added Vol:      0    0     1     3    0     0     0    0     0     1    0     1  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   35  472   274   160  289    15     1    0     1    79   24    59  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    35  472   274   160  289    15     1    0     1    79   24    59  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   35  472   274   160  289    15     1    0     1    79   24    59  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   35  472   274   160  289    15     1    0     1    79   24    59  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.95 1.00  0.74  0.95 0.99  0.97  0.91 1.00  0.90  0.96 0.96  0.80  

Lanes:       1.00 1.00  1.00  1.00 0.95  0.05  0.50 0.00  0.50  0.77 0.23  1.00  

Final Sat.:  1805 1900  1401  1805 1792    93   859    0   859  1403  426  1511  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.02 0.25  0.20  0.09 0.16  0.16  0.00 0.00  0.00  0.06 0.06  0.04  

Crit Moves:       ****        ****             ****                  ****       

Green/Cycle: 0.29 0.58  0.71  0.21 0.49  0.49  0.00 0.00  0.00  0.13 0.13  0.34  

Volume/Cap:  0.07 0.43  0.28  0.43 0.33  0.33  0.43 0.00  0.43  0.43 0.43  0.12  

Delay/Veh:   26.7 12.8   5.8  36.9 16.4  16.4 105.5  0.0 105.5  42.9 42.9  24.0  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  26.7 12.8   5.8  36.9 16.4  16.4 105.5  0.0 105.5  42.9 42.9  24.0  

LOS by Move:    C    B     A     D    B     B     F    A     F     D    D     C  

HCM2kAvgQ:      1    8     3     5    6     6     0    0     0     3    3     1  

Note: Queue reported is the number of cars per lane. 
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Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing AM 

Intersection #104: Middlefield Road & University Avenue 
 
   Signal=Split/Rights=Include    
  Final Vol: 77     393***  97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

43       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

225       0   
 

Critical V/C: 0.641 
 

0  529*** 

 1 

 

Avg Crit Del (sec/veh): 31.2 

 

0  

28       0 
 

Avg Delay (sec/veh): 28.2 
 

1 61       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 45***  286     64       
   Signal=Split/Rights=Include    
 
Street Name:         Middlefield Road                 University Avenue          

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     7   10    10     7   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 << AM 

Base Vol:      45  286    64    97  393    77    43  225    28    61  529    50  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   45  286    64    97  393    77    43  225    28    61  529    50  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   45  286    64    97  393    77    43  225    28    61  529    50  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    45  286    64    97  393    77    43  225    28    61  529    50  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   45  286    64    97  393    77    43  225    28    61  529    50  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   45  286    64    97  393    77    43  225    28    61  529    50  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.92 0.92  0.91  0.92 0.92  0.92  0.24 0.98  0.98  0.53 0.99  0.99  

Lanes:       0.23 1.44  0.33  0.34 1.39  0.27  1.00 0.89  0.11  1.00 0.91  0.09  

Final Sat.:   398 2532   567   600 2429   476   463 1661   207   999 1713   162  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.11 0.11  0.11  0.16 0.16  0.16  0.09 0.14  0.14  0.06 0.31  0.31  

Crit Moves:  ****                  ****                              ****       

Green/Cycle: 0.18 0.18  0.18  0.25 0.25  0.25  0.48 0.48  0.48  0.48 0.48  0.48  

Volume/Cap:  0.64 0.64  0.64  0.64 0.64  0.64  0.19 0.28  0.28  0.13 0.64  0.64  

Delay/Veh:   40.6 40.6  40.6  35.0 35.0  35.0  15.2 15.7  15.7  14.4 21.0  21.0  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  40.6 40.6  40.6  35.0 35.0  35.0  15.2 15.7  15.7  14.4 21.0  21.0  

LOS by Move:    D    D     D     C    C     C     B    B     B     B    C     C  

HCM2kAvgQ:      7    7     7     8    8     8     1    4     4     1   14    14  

Note: Queue reported is the number of cars per lane. 
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Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing + Project AM 

Intersection #104: Middlefield Road & University Avenue 
 
   Signal=Split/Rights=Include    
  Final Vol: 77***  393     97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

43       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

226       0   
 

Critical V/C: 0.643 
 

0  531*** 

 1 

 

Avg Crit Del (sec/veh): 31.2 

 

0  

28       0 
 

Avg Delay (sec/veh): 28.2 
 

1 61       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 46***  286     64       
   Signal=Split/Rights=Include    
 
Street Name:         Middlefield Road                 University Avenue          

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     7   10    10     7   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 << AM 

Base Vol:      45  286    64    97  393    77    43  225    28    61  529    50  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   45  286    64    97  393    77    43  225    28    61  529    50  

Added Vol:      1    0     0     0    0     0     0    1     0     0    2     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   46  286    64    97  393    77    43  226    28    61  531    50  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    46  286    64    97  393    77    43  226    28    61  531    50  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   46  286    64    97  393    77    43  226    28    61  531    50  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   46  286    64    97  393    77    43  226    28    61  531    50  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.92 0.92  0.91  0.92 0.92  0.92  0.24 0.98  0.98  0.53 0.99  0.99  

Lanes:       0.23 1.44  0.33  0.34 1.39  0.27  1.00 0.89  0.11  1.00 0.91  0.09  

Final Sat.:   406 2526   565   600 2429   476   461 1663   206   998 1714   161  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.11 0.11  0.11  0.16 0.16  0.16  0.09 0.14  0.14  0.06 0.31  0.31  

Crit Moves:  ****                        ****                        ****       

Green/Cycle: 0.18 0.18  0.18  0.25 0.25  0.25  0.48 0.48  0.48  0.48 0.48  0.48  

Volume/Cap:  0.64 0.64  0.64  0.64 0.64  0.64  0.19 0.28  0.28  0.13 0.64  0.64  

Delay/Veh:   40.6 40.6  40.6  35.0 35.0  35.0  15.2 15.7  15.7  14.4 21.0  21.0  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  40.6 40.6  40.6  35.0 35.0  35.0  15.2 15.7  15.7  14.4 21.0  21.0  

LOS by Move:    D    D     D     D    D     D     B    B     B     B    C     C  

HCM2kAvgQ:      7    7     7     8    8     8     1    4     4     1   14    14  

Note: Queue reported is the number of cars per lane. 
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Summary Scenario Comparison Report (With Average Critical Delay) 
Future Volume Alternative 

 
  Existing PM Existing PM Existing + Project PM ??? 
     Avg    Avg     Avg Avg    Avg 
   Avg  Crit  Avg  Crit  Avg  Crit Crit Crit  Avg  Crit 
   Del Crit Del  Del Crit Del  Del Crit V/C Del Del  Del Crit Del 
Intersection LOS (sec) V/C (sec) LOS (sec) V/C (sec) LOS (sec) V/C Change (sec) Change LOS (sec) V/C (sec) 
#1 University Ave & Kipling St A 9.9 0.416 18.2 A 9.9 0.416 18.2 B 10.6 0.422 + 0.006 18.9 + 0.7 ? xx.x x.xxx xx.x 
                    
#2 Lytton Ave & Kipling St B 0.7 0.022 0.7 B 0.7 0.022 0.7 C 0.8 0.040 + 0.018 0.8 + 0.2 ? xx.x x.xxx xx.x 
                    
#27 Middlefield Rd & Lytton Ave D 37.0 0.724 38.2 D 37.0 0.724 38.2 D 37.0 0.725 + 0.001 38.2 + 0.0 ? xx.x x.xxx xx.x 
                    
#35 Alma St & Lytton Av C 20.9 0.583 26.3 C 20.9 0.583 26.3 C 21.0 0.585 + 0.002 26.5 + 0.1 ? xx.x x.xxx xx.x 
                    
#104 Middlefield Road & University Avenue C 31.3 0.701 33.5 C 31.3 0.701 33.5 C 31.3 0.701 + 0.000 33.5 + 0.0 ? xx.x x.xxx xx.x 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 

Detailed Scenario Comparison Report 
2000 HCM Operations (Future Volume Alternative) 

Intersection #1: University Ave & Kipling St 
 
Scenario #1: Existing PM 
   Signal=Protect/Rights=Include    
  Final Vol: 16     0     8***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

24       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

377       1   
 

Critical V/C: 0.416 
 

0  355*** 

 0 

 

Avg Crit Del (sec/veh): 18.2 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.9 
 

0 0       

   LOS: A    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
 
Scenario #2: Existing PM 
   Signal=Protect/Rights=Include    
  Final Vol: 16     0     8***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

24       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

377       1   
 

Critical V/C: 0.416 
 

0  355*** 

 0 

 

Avg Crit Del (sec/veh): 18.2 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.9 
 

0 0       

   LOS: A    

   

     

  
 

Change 

 

  Lanes: 0 0 0  0 0 Crit V/C: + 0.000  
  Final Vol: 0     0     0    Avg Crit Del: + 0.0  
   Signal=Protect/Rights=Include Avg Del: + 0.0  

Scenario #3: Existing + Project PM 
   Signal=Protect/Rights=Include    
  Final Vol: 21     0     12***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

24       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

377       1   
 

Critical V/C: 0.422 
 

0  356*** 

 0 

 

Avg Crit Del (sec/veh): 18.9 

 

0  

0       0 
 

Avg Delay (sec/veh): 10.6 
 

0 0       

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 0 0 0  0 0 Crit V/C: + 0.006  
  Final Vol: 0     0     0    Avg Crit Del: + 0.7  
   Signal=Protect/Rights=Include Avg Del: + 0.6  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Detailed Scenario Comparison Report 

2000 HCM Unsignalized (Future Volume Alternative) 

Intersection #2: Lytton Ave & Kipling St 
 
Scenario #1: Existing PM 
   Signal=Stop/Rights=Include    
  Final Vol: 6     3     5       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

4       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

468       0   
 

Critical V/C: 0.022 
 

0  357    

 1 

 

Avg Crit Del (sec/veh): 0.7 

 

0  

7       0 
 

Avg Delay (sec/veh): 0.7 
 

1 5       

   LOS: B    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 6     2     13       
   Signal=Stop/Rights=Include    
 
 
Scenario #2: Existing PM 
   Signal=Stop/Rights=Include    
  Final Vol: 6     3     5       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

4       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

468       0   
 

Critical V/C: 0.022 
 

0  357    

 1 

 

Avg Crit Del (sec/veh): 0.7 

 

0  

7       0 
 

Avg Delay (sec/veh): 0.7 
 

1 5       

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 0 0 1! 0 0 Crit V/C: + 0.000  
  Final Vol: 6     2     13    Avg Crit Del: + 0.0  
   Signal=Stop/Rights=Include Avg Del: + 0.0  

Scenario #3: Existing + Project PM 
   Signal=Stop/Rights=Include    
  Final Vol: 6     3     5       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

4       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

468       0   
 

Critical V/C: 0.040 
 

0  357    

 1 

 

Avg Crit Del (sec/veh): 0.8 

 

0  

7       0 
 

Avg Delay (sec/veh): 0.8 
 

1 5       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 0 1! 0 0 Crit V/C: + 0.018  
  Final Vol: 11     3     15    Avg Crit Del: + 0.2  
   Signal=Stop/Rights=Include Avg Del: + 0.2  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #27: Middlefield Rd & Lytton Ave 
 
Scenario #1: Existing PM 
   Signal=Split/Rights=Include    
  Final Vol: 185     639     21***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

300       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 0.724 
 

1! 59    

 0 

 

Avg Crit Del (sec/veh): 38.2 

 

0  

88       0 
 

Avg Delay (sec/veh): 37.0 
 

0 5***    

   LOS: D    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 91     481***  10       
   Signal=Split/Rights=Include    
 
 
Scenario #2: Existing PM 
   Signal=Split/Rights=Include    
  Final Vol: 185     639     21***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

300       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 0.724 
 

1! 59    

 0 

 

Avg Crit Del (sec/veh): 38.2 

 

0  

88       0 
 

Avg Delay (sec/veh): 37.0 
 

0 5***    

   LOS: D    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.000  
  Final Vol: 91     481***  10    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: + 0.0  

Scenario #3: Existing + Project PM 
   Signal=Split/Rights=Include    
  Final Vol: 185     639     21***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

302       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 0.725 
 

1! 59    

 0 

 

Avg Crit Del (sec/veh): 38.2 

 

0  

88       0 
 

Avg Delay (sec/veh): 37.0 
 

0 5***    

   LOS: D    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.001  
  Final Vol: 91     481***  10    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: + 0.0  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #35: Alma St & Lytton Av 
 
Scenario #1: Existing PM 
   Signal=Protect/Rights=Include    
  Final Vol: 12     349     177***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

113       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.583 
 

0  23    

 0 

 

Avg Crit Del (sec/veh): 26.3 

 

1  

0       0 
 

Avg Delay (sec/veh): 20.9 
 

0 183***    

   LOS: C    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 28     609***  289       
   Signal=Protect/Rights=Overlap    
 
 
Scenario #2: Existing PM 
   Signal=Protect/Rights=Include    
  Final Vol: 12     349     177***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

113       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.583 
 

0  23    

 0 

 

Avg Crit Del (sec/veh): 26.3 

 

1  

0       0 
 

Avg Delay (sec/veh): 20.9 
 

0 183***    

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 1 0 1  0 1 Crit V/C: + 0.000  
  Final Vol: 28     609***  289    Avg Crit Del: + 0.0  
   Signal=Protect/Rights=Overlap Avg Del: + 0.0  

Scenario #3: Existing + Project PM 
   Signal=Protect/Rights=Include    
  Final Vol: 12     349     178***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

116       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.585 
 

0  23    

 0 

 

Avg Crit Del (sec/veh): 26.5 

 

1  

0       0 
 

Avg Delay (sec/veh): 21.0 
 

0 185***    

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 1 0 1  0 1 Crit V/C: + 0.002  
  Final Vol: 28     609***  289    Avg Crit Del: + 0.1  
   Signal=Protect/Rights=Overlap Avg Del: + 0.1  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #104: Middlefield Road & University Avenue 
 
Scenario #1: Existing PM 
   Signal=Split/Rights=Include    
  Final Vol: 92     584***  101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

74       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

278       0   
 

Critical V/C: 0.701 
 

0  409*** 

 1 

 

Avg Crit Del (sec/veh): 33.5 

 

0  

34       0 
 

Avg Delay (sec/veh): 31.3 
 

1 77       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 26***  402     89       
   Signal=Split/Rights=Include    
 
 
Scenario #2: Existing PM 
   Signal=Split/Rights=Include    
  Final Vol: 92     584***  101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

74       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

278       0   
 

Critical V/C: 0.701 
 

0  409*** 

 1 

 

Avg Crit Del (sec/veh): 33.5 

 

0  

34       0 
 

Avg Delay (sec/veh): 31.3 
 

1 77       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.000  
  Final Vol: 26***  402     89    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: + 0.0  

Scenario #3: Existing + Project PM 
   Signal=Split/Rights=Include    
  Final Vol: 92     584***  101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

74       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

280       0   
 

Critical V/C: 0.701 
 

0  409*** 

 1 

 

Avg Crit Del (sec/veh): 33.5 

 

0  

35       0 
 

Avg Delay (sec/veh): 31.3 
 

1 77       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.000  
  Final Vol: 26***  402     89    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: - 0.0  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing PM 

Intersection #1: University Ave & Kipling St 
 
   Signal=Protect/Rights=Include    
  Final Vol: 16     0     8***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

24       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

377       1   
 

Critical V/C: 0.416 
 

0  355*** 

 0 

 

Avg Crit Del (sec/veh): 18.2 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.9 
 

0 0       

   LOS: A    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
Street Name:            Kipling St                      University Ave           

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 4:00 PM - 5:00 PM 

Base Vol:       0    0     0     8    0    16     2  377     0     0  355    24  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    0    0     0     8    0    16     2  377     0     0  355    24  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    0    0     0     8    0    16     2  377     0     0  355    24  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     0    0     0     8    0    16     2  377     0     0  355    24  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:    0    0     0     8    0    16     2  377     0     0  355    24  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:    0    0     0     8    0    16     2  377     0     0  355    24  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  1.00 1.00  1.00  0.90 1.00  0.79  1.00 1.00  1.00  1.00 0.99  0.98  

Lanes:       0.00 0.00  0.00  0.31 0.00  0.69  0.01 0.99  0.00  0.00 0.94  0.06  

Final Sat.:     0    0     0   522    0  1044    10 1890     0     0 1762   119  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.00 0.00  0.00  0.02 0.00  0.02  0.20 0.20  0.00  0.00 0.20  0.20  

Crit Moves:                   ****             ****                  ****       

Green/Cycle: 0.00 0.00  0.00  0.04 0.00  0.04  0.48 0.96  0.00  0.00 0.48  0.48  

Volume/Cap:  0.00 0.00  0.00  0.42 0.00  0.42  0.42 0.21  0.00  0.00 0.42  0.42  

Delay/Veh:    0.0  0.0   0.0  51.9  0.0  51.9  17.2  0.1   0.0   0.0 17.0  17.0  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:   0.0  0.0   0.0  51.9  0.0  51.9  17.2  0.1   0.0   0.0 17.0  17.0  

LOS by Move:    A    A     A     D    A     D     B    A     A     A    B     B  

HCM2kAvgQ:      0    0     0     1    0     1     7    1     0     0    7     7  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing + Project PM 

Intersection #1: University Ave & Kipling St 
 
   Signal=Protect/Rights=Include    
  Final Vol: 21     0     12***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

24       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

377       1   
 

Critical V/C: 0.422 
 

0  356*** 

 0 

 

Avg Crit Del (sec/veh): 18.9 

 

0  

0       0 
 

Avg Delay (sec/veh): 10.6 
 

0 0       

   LOS: B    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
Street Name:            Kipling St                      University Ave           

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 4:00 PM - 5:00 PM 

Base Vol:       0    0     0     8    0    16     2  377     0     0  355    24  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    0    0     0     8    0    16     2  377     0     0  355    24  

Added Vol:      0    0     0     4    0     5     0    0     0     0    1     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    0    0     0    12    0    21     2  377     0     0  356    24  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     0    0     0    12    0    21     2  377     0     0  356    24  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:    0    0     0    12    0    21     2  377     0     0  356    24  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:    0    0     0    12    0    21     2  377     0     0  356    24  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  1.00 1.00  1.00  0.90 1.00  0.80  1.00 1.00  1.00  1.00 0.99  0.98  

Lanes:       0.00 0.00  0.00  0.34 0.00  0.66  0.01 0.99  0.00  0.00 0.94  0.06  

Final Sat.:     0    0     0   575    0  1006    10 1890     0     0 1763   119  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.00 0.00  0.00  0.02 0.00  0.02  0.20 0.20  0.00  0.00 0.20  0.20  

Crit Moves:                   ****             ****                  ****       

Green/Cycle: 0.00 0.00  0.00  0.05 0.00  0.05  0.47 0.95  0.00  0.00 0.48  0.48  

Volume/Cap:  0.00 0.00  0.00  0.42 0.00  0.42  0.42 0.21  0.00  0.00 0.42  0.42  

Delay/Veh:    0.0  0.0   0.0  49.8  0.0  49.8  17.7  0.2   0.0   0.0 17.4  17.4  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:   0.0  0.0   0.0  49.8  0.0  49.8  17.7  0.2   0.0   0.0 17.4  17.4  

LOS by Move:    A    A     A     D    A     D     B    A     A     A    B     B  

HCM2kAvgQ:      0    0     0     2    0     2     7    1     0     0    7     7  

Note: Queue reported is the number of cars per lane. 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    2    13     5    3     6     4  468     7     5  357     8  

ApproachDel:      14.1             15.0           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=21]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=884]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=14]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=884]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    2    13     5    3     6     4  468     7     5  357     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             849                                             

Minor Approach Volume:           21                                              

Minor Approach Volume Threshold: 341                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Unsignalized (Future Volume Alternative) 
Existing + Project PM 

Intersection #2: Lytton Ave & Kipling St 
 
   Signal=Stop/Rights=Include    
  Final Vol: 6     3     5       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

4       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

468       0   
 

Critical V/C: 0.040 
 

0  357    

 1 

 

Avg Crit Del (sec/veh): 0.8 

 

0  

7       0 
 

Avg Delay (sec/veh): 0.8 
 

1 5       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 11     3     15       
   Signal=Stop/Rights=Include    
 
Street Name:            Kipling St                        Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 4:45 PM - 5:45 PM 

Base Vol:       6    2    13     5    3     6     4  468     7     5  357     8  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    6    2    13     5    3     6     4  468     7     5  357     8  

Added Vol:      5    1     2     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   11    3    15     5    3     6     4  468     7     5  357     8  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    11    3    15     5    3     6     4  468     7     5  357     8  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

FinalVolume:   11    3    15     5    3     6     4  468     7     5  357     8  

------------|---------------||---------------||---------------||---------------| 

Critical Gap Module: 

Critical Gp:  7.1  6.5   6.2   7.1  6.5   6.2   4.1 xxxx xxxxx   4.1 xxxx xxxxx  

FollowUpTim:  3.5  4.0   3.3   3.5  4.0   3.3   2.2 xxxx xxxxx   2.2 xxxx xxxxx  

------------|---------------||---------------||---------------||---------------| 

Capacity Module: 

Cnflict Vol:  855  855   472   860  854   361   365 xxxx xxxxx   475 xxxx xxxxx  

Potent Cap.:  281  298   596   279  298   688  1205 xxxx xxxxx  1098 xxxx xxxxx  

Move Cap.:    274  296   596   268  296   688  1205 xxxx xxxxx  1098 xxxx xxxxx  

Volume/Cap:  0.04 0.01  0.03  0.02 0.01  0.01  0.00 xxxx  xxxx  0.00 xxxx  xxxx  

------------|---------------||---------------||---------------||---------------| 

Level Of Service Module: 

2Way95thQ:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   0.0 xxxx xxxxx   0.0 xxxx xxxxx  

Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   8.0 xxxx xxxxx   8.3 xxxx xxxxx  

LOS by Move:    *    *     *     *    *     *     A    *     *     A    *     *  

Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   

Shared Cap.: xxxx  385 xxxxx  xxxx  373 xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  

SharedQueue:xxxxx  0.2 xxxxx xxxxx  0.1 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shrd ConDel:xxxxx 15.1 xxxxx xxxxx 15.0 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shared LOS:     *    C     *     *    C     *     *    *     *     *    *     *  

ApproachDel:      15.1             15.0           xxxxxx           xxxxxx 

ApproachLOS:         C                C                *                *        

Note: Queue reported is the number of cars per lane. 

                     Peak Hour Delay Signal Warrant Report                       

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:   11    3    15     5    3     6     4  468     7     5  357     8  

ApproachDel:      15.1             15.0           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=29]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=892]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=14]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=892]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:   11    3    15     5    3     6     4  468     7     5  357     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             849                                             

Minor Approach Volume:           29                                              

Minor Approach Volume Threshold: 341                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing PM 

Intersection #27: Middlefield Rd & Lytton Ave 
 
   Signal=Split/Rights=Include    
  Final Vol: 185     639     21***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

300       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 0.724 
 

1! 59    

 0 

 

Avg Crit Del (sec/veh): 38.2 

 

0  

88       0 
 

Avg Delay (sec/veh): 37.0 
 

0 5***    

   LOS: D    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 91     481***  10       
   Signal=Split/Rights=Include    
 
Street Name:          Middlefield Rd                      Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10    10   10    10    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 <<  

Base Vol:      91  481    10    21  639   185   300  107    88     5   59    10  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   91  481    10    21  639   185   300  107    88     5   59    10  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   91  481    10    21  639   185   300  107    88     5   59    10  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    91  481    10    21  639   185   300  107    88     5   59    10  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   91  481    10    21  639   185   300  107    88     5   59    10  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   91  481    10    21  639   185   300  107    88     5   59    10  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.94 0.94  0.94  0.92 0.92  0.92  0.94 0.94  0.94  0.98 0.98  0.98  

Lanes:       0.31 1.66  0.03  0.05 1.51  0.44  1.43 0.31  0.26  0.07 0.80  0.13  

Final Sat.:   558 2951    61    87 2637   764  2576  557   458   126 1483   251  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.16 0.16  0.16  0.24 0.24  0.24  0.12 0.19  0.19  0.04 0.04  0.04  

Crit Moves:       ****        ****                  ****        ****            

Green/Cycle: 0.21 0.21  0.21  0.32 0.32  0.32  0.25 0.25  0.25  0.10 0.10  0.10  

Volume/Cap:  0.77 0.77  0.77  0.77 0.77  0.77  0.46 0.77  0.77  0.40 0.40  0.40  

Delay/Veh:   41.7 41.7  41.7  34.1 34.1  34.1  32.1 40.2  40.2  43.6 43.6  43.6  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  41.7 41.7  41.7  34.1 34.1  34.1  32.1 40.2  40.2  43.6 43.6  43.6  

LOS by Move:    D    D     D     C    C     C     C    D     D     D    D     D  

HCM2kAvgQ:      9    9     9    14   14    14     5   10    10     3    3     3  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing + Project PM 

Intersection #27: Middlefield Rd & Lytton Ave 
 
   Signal=Split/Rights=Include    
  Final Vol: 185     639     21***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

302       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 0.725 
 

1! 59    

 0 

 

Avg Crit Del (sec/veh): 38.2 

 

0  

88       0 
 

Avg Delay (sec/veh): 37.0 
 

0 5***    

   LOS: D    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 91     481***  10       
   Signal=Split/Rights=Include    
 
Street Name:          Middlefield Rd                      Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10    10   10    10    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 <<  

Base Vol:      91  481    10    21  639   185   300  107    88     5   59    10  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   91  481    10    21  639   185   300  107    88     5   59    10  

Added Vol:      0    0     0     0    0     0     2    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   91  481    10    21  639   185   302  107    88     5   59    10  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    91  481    10    21  639   185   302  107    88     5   59    10  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   91  481    10    21  639   185   302  107    88     5   59    10  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   91  481    10    21  639   185   302  107    88     5   59    10  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.94 0.94  0.94  0.92 0.92  0.92  0.94 0.94  0.94  0.98 0.98  0.98  

Lanes:       0.31 1.66  0.03  0.05 1.51  0.44  1.44 0.31  0.25  0.07 0.80  0.13  

Final Sat.:   558 2951    61    87 2637   764  2576  555   456   126 1483   251  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.16 0.16  0.16  0.24 0.24  0.24  0.12 0.19  0.19  0.04 0.04  0.04  

Crit Moves:       ****        ****                  ****        ****            

Green/Cycle: 0.21 0.21  0.21  0.32 0.32  0.32  0.25 0.25  0.25  0.10 0.10  0.10  

Volume/Cap:  0.77 0.77  0.77  0.77 0.77  0.77  0.47 0.77  0.77  0.40 0.40  0.40  

Delay/Veh:   41.8 41.8  41.8  34.2 34.2  34.2  32.1 40.2  40.2  43.6 43.6  43.6  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  41.8 41.8  41.8  34.2 34.2  34.2  32.1 40.2  40.2  43.6 43.6  43.6  

LOS by Move:    D    D     D     C    C     C     C    D     D     D    D     D  

HCM2kAvgQ:      9    9     9    14   14    14     5   10    10     3    3     3  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing PM 

Intersection #35: Alma St & Lytton Av 
 
   Signal=Protect/Rights=Include    
  Final Vol: 12     349     177***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

113       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.583 
 

0  23    

 0 

 

Avg Crit Del (sec/veh): 26.3 

 

1  

0       0 
 

Avg Delay (sec/veh): 20.9 
 

0 183***    

   LOS: C    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 28     609***  289       
   Signal=Protect/Rights=Overlap    
 
Street Name:             Alma St                          Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     0    0     0    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 5:00 PM - 6:00 PM 

Base Vol:      28  609   289   177  349    12     0    1     0   183   23   113  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   28  609   289   177  349    12     0    1     0   183   23   113  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   28  609   289   177  349    12     0    1     0   183   23   113  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    28  609   289   177  349    12     0    1     0   183   23   113  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   28  609   289   177  349    12     0    1     0   183   23   113  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   28  609   289   177  349    12     0    1     0   183   23   113  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.95 1.00  0.73  0.95 1.00  0.99  1.00 1.00  1.00  0.96 0.96  0.77  

Lanes:       1.00 1.00  1.00  1.00 0.97  0.03  0.00 1.00  0.00  0.89 0.11  1.00  

Final Sat.:  1805 1900  1389  1805 1827    63     0 1900     0  1615  203  1472  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.02 0.32  0.21  0.10 0.19  0.19  0.00 0.00  0.00  0.11 0.11  0.08  

Crit Moves:       ****        ****                  ****        ****            

Green/Cycle: 0.24 0.55  0.74  0.17 0.48  0.48  0.00 0.00  0.00  0.19 0.19  0.36  

Volume/Cap:  0.06 0.58  0.28  0.58 0.40  0.40  0.00 0.58  0.00  0.58 0.58  0.21  

Delay/Veh:   30.5 16.3   4.4  42.8 17.8  17.8   0.0  283   0.0  40.5 40.5  23.1  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  30.5 16.3   4.4  42.8 17.8  17.8   0.0  283   0.0  40.5 40.5  23.1  

LOS by Move:    C    B     A     D    B     B     A    F     A     D    D     C  

HCM2kAvgQ:      1   13     3     6    7     7     0    0     0     6    6     2  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing + Project PM 

Intersection #35: Alma St & Lytton Av 
 
   Signal=Protect/Rights=Include    
  Final Vol: 12     349     178***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

116       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.585 
 

0  23    

 0 

 

Avg Crit Del (sec/veh): 26.5 

 

1  

0       0 
 

Avg Delay (sec/veh): 21.0 
 

0 185***    

   LOS: C    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 28     609***  289       
   Signal=Protect/Rights=Overlap    
 
Street Name:             Alma St                          Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     0    0     0    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 5:00 PM - 6:00 PM 

Base Vol:      28  609   289   177  349    12     0    1     0   183   23   113  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   28  609   289   177  349    12     0    1     0   183   23   113  

Added Vol:      0    0     0     1    0     0     0    0     0     2    0     3  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   28  609   289   178  349    12     0    1     0   185   23   116  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    28  609   289   178  349    12     0    1     0   185   23   116  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   28  609   289   178  349    12     0    1     0   185   23   116  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   28  609   289   178  349    12     0    1     0   185   23   116  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.95 1.00  0.73  0.95 1.00  0.99  1.00 1.00  1.00  0.96 0.96  0.77  

Lanes:       1.00 1.00  1.00  1.00 0.97  0.03  0.00 1.00  0.00  0.89 0.11  1.00  

Final Sat.:  1805 1900  1389  1805 1827    63     0 1900     0  1617  201  1472  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.02 0.32  0.21  0.10 0.19  0.19  0.00 0.00  0.00  0.11 0.11  0.08  

Crit Moves:       ****        ****                  ****        ****            

Green/Cycle: 0.24 0.55  0.74  0.17 0.48  0.48  0.00 0.00  0.00  0.20 0.20  0.36  

Volume/Cap:  0.06 0.58  0.28  0.58 0.40  0.40  0.00 0.58  0.00  0.58 0.58  0.22  

Delay/Veh:   30.6 16.5   4.5  42.8 17.9  17.9   0.0  286   0.0  40.5 40.5  23.0  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  30.6 16.5   4.5  42.8 17.9  17.9   0.0  286   0.0  40.5 40.5  23.0  

LOS by Move:    C    B     A     D    B     B     A    F     A     D    D     C  

HCM2kAvgQ:      1   13     3     6    7     7     0    0     0     6    6     2  

Note: Queue reported is the number of cars per lane. 
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Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing PM 

Intersection #104: Middlefield Road & University Avenue 
 
   Signal=Split/Rights=Include    
  Final Vol: 92     584***  101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

74       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

278       0   
 

Critical V/C: 0.701 
 

0  409*** 

 1 

 

Avg Crit Del (sec/veh): 33.5 

 

0  

34       0 
 

Avg Delay (sec/veh): 31.3 
 

1 77       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 26***  402     89       
   Signal=Split/Rights=Include    
 
Street Name:         Middlefield Road                 University Avenue          

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     7   10    10     7   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 << PM 

Base Vol:      26  402    89   101  584    92    74  278    34    77  409    90  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   26  402    89   101  584    92    74  278    34    77  409    90  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   26  402    89   101  584    92    74  278    34    77  409    90  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    26  402    89   101  584    92    74  278    34    77  409    90  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   26  402    89   101  584    92    74  278    34    77  409    90  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   26  402    89   101  584    92    74  278    34    77  409    90  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.92 0.92  0.91  0.93 0.93  0.92  0.22 0.98  0.98  0.42 0.97  0.97  

Lanes:       0.10 1.55  0.35  0.26 1.50  0.24  1.00 0.89  0.11  1.00 0.82  0.18  

Final Sat.:   176 2724   603   458 2646   417   419 1666   204   797 1515   333  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.15 0.15  0.15  0.22 0.22  0.22  0.18 0.17  0.17  0.10 0.27  0.27  

Crit Moves:  ****                  ****                              ****       

Green/Cycle: 0.21 0.21  0.21  0.31 0.31  0.31  0.38 0.38  0.38  0.38 0.38  0.38  

Volume/Cap:  0.70 0.70  0.70  0.70 0.70  0.70  0.46 0.43  0.43  0.25 0.70  0.70  

Delay/Veh:   39.6 39.6  39.6  32.2 32.2  32.2  25.0 23.1  23.1  21.4 29.1  29.1  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  39.6 39.6  39.6  32.2 32.2  32.2  25.0 23.1  23.1  21.4 29.1  29.1  

LOS by Move:    D    D     D     C    C     C     C    C     C     C    C     C  

HCM2kAvgQ:      9    9     9    11   11    11     2    7     7     2   14    14  

Note: Queue reported is the number of cars per lane. 
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Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Existing + Project PM 

Intersection #104: Middlefield Road & University Avenue 
 
   Signal=Split/Rights=Include    
  Final Vol: 92     584***  101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

74       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

280       0   
 

Critical V/C: 0.701 
 

0  409*** 

 1 

 

Avg Crit Del (sec/veh): 33.5 

 

0  

35       0 
 

Avg Delay (sec/veh): 31.3 
 

1 77       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 26***  402     89       
   Signal=Split/Rights=Include    
 
Street Name:         Middlefield Road                 University Avenue          

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     7   10    10     7   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 << PM 

Base Vol:      26  402    89   101  584    92    74  278    34    77  409    90  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   26  402    89   101  584    92    74  278    34    77  409    90  

Added Vol:      0    0     0     0    0     0     0    2     1     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   26  402    89   101  584    92    74  280    35    77  409    90  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    26  402    89   101  584    92    74  280    35    77  409    90  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   26  402    89   101  584    92    74  280    35    77  409    90  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   26  402    89   101  584    92    74  280    35    77  409    90  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.92 0.92  0.91  0.93 0.93  0.92  0.22 0.98  0.98  0.42 0.97  0.97  

Lanes:       0.10 1.55  0.35  0.26 1.50  0.24  1.00 0.89  0.11  1.00 0.82  0.18  

Final Sat.:   176 2724   603   458 2646   417   419 1660   208   791 1515   333  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.15 0.15  0.15  0.22 0.22  0.22  0.18 0.17  0.17  0.10 0.27  0.27  

Crit Moves:  ****                  ****                              ****       

Green/Cycle: 0.21 0.21  0.21  0.31 0.31  0.31  0.38 0.38  0.38  0.38 0.38  0.38  

Volume/Cap:  0.70 0.70  0.70  0.70 0.70  0.70  0.46 0.44  0.44  0.25 0.70  0.70  

Delay/Veh:   39.6 39.6  39.6  32.2 32.2  32.2  25.0 23.2  23.2  21.4 29.1  29.1  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  39.6 39.6  39.6  32.2 32.2  32.2  25.0 23.2  23.2  21.4 29.1  29.1  

LOS by Move:    D    D     D     C    C     C     C    C     C     C    C     C  

HCM2kAvgQ:      9    9     9    11   11    11     2    7     7     2   14    14  

Note: Queue reported is the number of cars per lane. 
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Summary Scenario Comparison Report (With Average Critical Delay) 
Future Volume Alternative 

 
  Existing AM Background AM Background + Project AM ??? 
     Avg    Avg     Avg Avg    Avg 
   Avg  Crit  Avg  Crit  Avg  Crit Crit Crit  Avg  Crit 
   Del Crit Del  Del Crit Del  Del Crit V/C Del Del  Del Crit Del 
Intersection LOS (sec) V/C (sec) LOS (sec) V/C (sec) LOS (sec) V/C Change (sec) Change LOS (sec) V/C (sec) 
#1 University Ave & Kipling St A 9.5 0.441 18.5 A 9.6 0.444 18.6 A 9.7 0.447 + 0.003 18.7 + 0.1 ? xx.x x.xxx xx.x 
                    
#2 Lytton Ave & Kipling St C 0.6 0.015 0.6 C 0.6 0.016 0.6 C 0.6 0.023 + 0.008 0.6 + 0.1 ? xx.x x.xxx xx.x 
                    
#27 Middlefield Rd & Lytton Ave C 30.6 0.634 31.0 C 30.7 0.638 31.0 C 30.7 0.639 + 0.001 31.0 + 0.0 ? xx.x x.xxx xx.x 
                    
#35 Alma St & Lytton Av B 18.0 0.429 22.3 B 18.1 0.434 22.5 B 18.2 0.437 + 0.002 22.7 + 0.2 ? xx.x x.xxx xx.x 
                    
#104 Middlefield Road & University Avenue C 28.2 0.641 31.2 C 28.4 0.646 31.3 C 28.4 0.647 + 0.001 31.3 + 0.0 ? xx.x x.xxx xx.x 
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Detailed Scenario Comparison Report 
2000 HCM Operations (Future Volume Alternative) 

Intersection #1: University Ave & Kipling St 
 
Scenario #1: Existing AM 
   Signal=Protect/Rights=Include    
  Final Vol: 21     0     11***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

319       1   
 

Critical V/C: 0.441 
 

0  454*** 

 0 

 

Avg Crit Del (sec/veh): 18.5 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.5 
 

0 0       

   LOS: A    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
 
Scenario #2: Background AM 
   Signal=Protect/Rights=Include    
  Final Vol: 21     0     11***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

324       1   
 

Critical V/C: 0.444 
 

0  455*** 

 0 

 

Avg Crit Del (sec/veh): 18.6 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.6 
 

0 0       

   LOS: A    

   

     

  
 

Change 

 

  Lanes: 0 0 0  0 0 Crit V/C: + 0.003  
  Final Vol: 0     0     0    Avg Crit Del: + 0.1  
   Signal=Protect/Rights=Include Avg Del: + 0.1  

Scenario #3: Background + Project AM 
   Signal=Protect/Rights=Include    
  Final Vol: 22     0     12***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

324       1   
 

Critical V/C: 0.447 
 

0  458*** 

 0 

 

Avg Crit Del (sec/veh): 18.7 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.7 
 

0 0       

   LOS: A    

   

     

  
 

Change 

 

  Lanes: 0 0 0  0 0 Crit V/C: + 0.003  
  Final Vol: 0     0     0    Avg Crit Del: + 0.1  
   Signal=Protect/Rights=Include Avg Del: + 0.1  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Detailed Scenario Comparison Report 

2000 HCM Unsignalized (Future Volume Alternative) 

Intersection #2: Lytton Ave & Kipling St 
 
Scenario #1: Existing AM 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     3       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

10       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

271       0   
 

Critical V/C: 0.015 
 

0  551    

 1 

 

Avg Crit Del (sec/veh): 0.6 

 

0  

13       0 
 

Avg Delay (sec/veh): 0.6 
 

1 17       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 4     3     9       
   Signal=Stop/Rights=Include    
 
 
Scenario #2: Background AM 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     3       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

10       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

278       0   
 

Critical V/C: 0.016 
 

0  552    

 1 

 

Avg Crit Del (sec/veh): 0.6 

 

0  

13       0 
 

Avg Delay (sec/veh): 0.6 
 

1 17       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 0 1! 0 0 Crit V/C: + 0.000  
  Final Vol: 4     3     9    Avg Crit Del: - 0.0  
   Signal=Stop/Rights=Include Avg Del: - 0.0  

Scenario #3: Background + Project AM 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     3       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

10       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

278       0   
 

Critical V/C: 0.023 
 

0  554    

 1 

 

Avg Crit Del (sec/veh): 0.6 

 

0  

13       0 
 

Avg Delay (sec/veh): 0.6 
 

1 17       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 0 1! 0 0 Crit V/C: + 0.008  
  Final Vol: 6     3     10    Avg Crit Del: + 0.1  
   Signal=Stop/Rights=Include Avg Del: + 0.1  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #27: Middlefield Rd & Lytton Ave 
 
Scenario #1: Existing AM 
   Signal=Split/Rights=Include    
  Final Vol: 412     552     8***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

132       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.634 
 

1! 110    

 0 

 

Avg Crit Del (sec/veh): 31.0 

 

0  

49       0 
 

Avg Delay (sec/veh): 30.6 
 

0 8***    

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 112***  318     5       
   Signal=Split/Rights=Include    
 
 
Scenario #2: Background AM 
   Signal=Split/Rights=Include    
  Final Vol: 412     562***  8       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

132       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.638 
 

1! 110    

 0 

 

Avg Crit Del (sec/veh): 31.0 

 

0  

49       0 
 

Avg Delay (sec/veh): 30.7 
 

0 8***    

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.004  
  Final Vol: 112     322***  5    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: + 0.0  

Scenario #3: Background + Project AM 
   Signal=Split/Rights=Include    
  Final Vol: 414***  562     8       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

133       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.639 
 

1! 110    

 0 

 

Avg Crit Del (sec/veh): 31.0 

 

0  

49       0 
 

Avg Delay (sec/veh): 30.7 
 

0 8***    

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.001  
  Final Vol: 112     322***  5    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: + 0.0  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #35: Alma St & Lytton Av 
 
Scenario #1: Existing AM 
   Signal=Protect/Rights=Include    
  Final Vol: 15     289     157***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

58       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.429 
 

0  24    

 0 

 

Avg Crit Del (sec/veh): 22.3 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.0 
 

0 78***    

   LOS: B    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 35     472***  273       
   Signal=Protect/Rights=Overlap    
 
 
Scenario #2: Background AM 
   Signal=Protect/Rights=Include    
  Final Vol: 15     296     164***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

59       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.434 
 

0  24    

 0 

 

Avg Crit Del (sec/veh): 22.5 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.1 
 

0 78***    

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 1 0 1  0 1 Crit V/C: + 0.005  
  Final Vol: 35     473***  273    Avg Crit Del: + 0.3  
   Signal=Protect/Rights=Overlap Avg Del: + 0.1  

Scenario #3: Background + Project AM 
   Signal=Protect/Rights=Include    
  Final Vol: 15     296     167***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

60       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.437 
 

0  24*** 

 0 

 

Avg Crit Del (sec/veh): 22.7 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.2 
 

0 79       

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 1 0 1  0 1 Crit V/C: + 0.002  
  Final Vol: 35     473***  274    Avg Crit Del: + 0.2  
   Signal=Protect/Rights=Overlap Avg Del: + 0.1  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #104: Middlefield Road & University Avenue 
 
Scenario #1: Existing AM 
   Signal=Split/Rights=Include    
  Final Vol: 77     393***  97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

43       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

225       0   
 

Critical V/C: 0.641 
 

0  529*** 

 1 

 

Avg Crit Del (sec/veh): 31.2 

 

0  

28       0 
 

Avg Delay (sec/veh): 28.2 
 

1 61       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 45***  286     64       
   Signal=Split/Rights=Include    
 
 
Scenario #2: Background AM 
   Signal=Split/Rights=Include    
  Final Vol: 77***  403     97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

43       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

225       0   
 

Critical V/C: 0.646 
 

0  529*** 

 1 

 

Avg Crit Del (sec/veh): 31.3 

 

0  

28       0 
 

Avg Delay (sec/veh): 28.4 
 

1 61       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.004  
  Final Vol: 45***  290     64    Avg Crit Del: + 0.1  
   Signal=Split/Rights=Include Avg Del: + 0.2  

Scenario #3: Background + Project AM 
   Signal=Split/Rights=Include    
  Final Vol: 77     403***  97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

43       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

226       0   
 

Critical V/C: 0.647 
 

0  531*** 

 1 

 

Avg Crit Del (sec/veh): 31.3 

 

0  

28       0 
 

Avg Delay (sec/veh): 28.4 
 

1 61       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.001  
  Final Vol: 46     290***  64    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: + 0.0  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background AM 

Intersection #1: University Ave & Kipling St 
 
   Signal=Protect/Rights=Include    
  Final Vol: 21     0     11***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

324       1   
 

Critical V/C: 0.444 
 

0  455*** 

 0 

 

Avg Crit Del (sec/veh): 18.6 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.6 
 

0 0       

   LOS: A    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
Street Name:            Kipling St                      University Ave           

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:       0    0     0    11    0    21     2  319     0     0  454    15  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    0    0     0    11    0    21     2  319     0     0  454    15  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    5     0     0    1     0  

Initial Fut:    0    0     0    11    0    21     2  324     0     0  455    15  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     0    0     0    11    0    21     2  324     0     0  455    15  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:    0    0     0    11    0    21     2  324     0     0  455    15  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:    0    0     0    11    0    21     2  324     0     0  455    15  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  1.00 1.00  1.00  0.90 1.00  0.62  1.00 1.00  1.00  1.00 1.00  0.99  

Lanes:       0.00 0.00  0.00  0.27 0.00  0.73  0.01 0.99  0.00  0.00 0.97  0.03  

Final Sat.:     0    0     0   453    0   864    12 1888     0     0 1832    60  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.00 0.00  0.00  0.02 0.00  0.02  0.17 0.17  0.00  0.00 0.25  0.25  

Crit Moves:                   ****             ****                  ****       

Green/Cycle: 0.00 0.00  0.00  0.05 0.00  0.05  0.39 0.95  0.00  0.00 0.56  0.56  

Volume/Cap:  0.00 0.00  0.00  0.44 0.00  0.44  0.44 0.18  0.00  0.00 0.44  0.44  

Delay/Veh:    0.0  0.0   0.0  50.1  0.0  50.1  23.2  0.2   0.0   0.0 13.2  13.2  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:   0.0  0.0   0.0  50.1  0.0  50.1  23.2  0.2   0.0   0.0 13.2  13.2  

LOS by Move:    A    A     A     D    A     D     C    A     A     A    B     B  

HCM2kAvgQ:      0    0     0     2    0     1     7    1     0     0    8     8  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background + Project AM 

Intersection #1: University Ave & Kipling St 
 
   Signal=Protect/Rights=Include    
  Final Vol: 22     0     12***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

324       1   
 

Critical V/C: 0.447 
 

0  458*** 

 0 

 

Avg Crit Del (sec/veh): 18.7 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.7 
 

0 0       

   LOS: A    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
Street Name:            Kipling St                      University Ave           

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:       0    0     0    11    0    21     2  319     0     0  454    15  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    0    0     0    11    0    21     2  319     0     0  454    15  

Added Vol:      0    0     0     1    0     1     0    0     0     0    3     0  

PasserByVol:    0    0     0     0    0     0     0    5     0     0    1     0  

Initial Fut:    0    0     0    12    0    22     2  324     0     0  458    15  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     0    0     0    12    0    22     2  324     0     0  458    15  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:    0    0     0    12    0    22     2  324     0     0  458    15  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:    0    0     0    12    0    22     2  324     0     0  458    15  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  1.00 1.00  1.00  0.90 1.00  0.62  1.00 1.00  1.00  1.00 1.00  0.99  

Lanes:       0.00 0.00  0.00  0.28 0.00  0.72  0.01 0.99  0.00  0.00 0.97  0.03  

Final Sat.:     0    0     0   469    0   860    12 1888     0     0 1832    60  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.00 0.00  0.00  0.03 0.00  0.03  0.17 0.17  0.00  0.00 0.25  0.25  

Crit Moves:                   ****             ****                  ****       

Green/Cycle: 0.00 0.00  0.00  0.06 0.00  0.06  0.38 0.94  0.00  0.00 0.56  0.56  

Volume/Cap:  0.00 0.00  0.00  0.45 0.00  0.45  0.45 0.18  0.00  0.00 0.45  0.45  

Delay/Veh:    0.0  0.0   0.0  49.8  0.0  49.8  23.4  0.2   0.0   0.0 13.3  13.3  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:   0.0  0.0   0.0  49.8  0.0  49.8  23.4  0.2   0.0   0.0 13.3  13.3  

LOS by Move:    A    A     A     D    A     D     C    A     A     A    B     B  

HCM2kAvgQ:      0    0     0     2    0     2     7    1     0     0    8     8  

Note: Queue reported is the number of cars per lane. 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    4    3     9     3    1     1    10  271    13    17  551     8  

ApproachDel:      13.9             17.6           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=16]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=891]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.0]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=5]                                      

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=891]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    4    3     9     3    1     1    10  271    13    17  551     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             870                                             

Minor Approach Volume:           16                                              

Minor Approach Volume Threshold: 333                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Unsignalized (Future Volume Alternative) 
Background AM 

Intersection #2: Lytton Ave & Kipling St 
 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     3       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

10       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

278       0   
 

Critical V/C: 0.016 
 

0  552    

 1 

 

Avg Crit Del (sec/veh): 0.6 

 

0  

13       0 
 

Avg Delay (sec/veh): 0.6 
 

1 17       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 4     3     9       
   Signal=Stop/Rights=Include    
 
Street Name:            Kipling St                        Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:       4    3     9     3    1     1    10  271    13    17  551     8  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    4    3     9     3    1     1    10  271    13    17  551     8  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    7     0     0    1     0  

Initial Fut:    4    3     9     3    1     1    10  278    13    17  552     8  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     4    3     9     3    1     1    10  278    13    17  552     8  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

FinalVolume:    4    3     9     3    1     1    10  278    13    17  552     8  

------------|---------------||---------------||---------------||---------------| 

Critical Gap Module: 

Critical Gp:  7.1  6.5   6.2   7.1  6.5   6.2   4.1 xxxx xxxxx   4.1 xxxx xxxxx  

FollowUpTim:  3.5  4.0   3.3   3.5  4.0   3.3   2.2 xxxx xxxxx   2.2 xxxx xxxxx  

------------|---------------||---------------||---------------||---------------| 

Capacity Module: 

Cnflict Vol:  896  899   285   901  901   556   560 xxxx xxxxx   291 xxxx xxxxx  

Potent Cap.:  263  281   759   261  280   534  1021 xxxx xxxxx  1282 xxxx xxxxx  

Move Cap.:    258  274   759   252  274   534  1021 xxxx xxxxx  1282 xxxx xxxxx  

Volume/Cap:  0.02 0.01  0.01  0.01 0.00  0.00  0.01 xxxx  xxxx  0.01 xxxx  xxxx  

------------|---------------||---------------||---------------||---------------| 

Level Of Service Module: 

2Way95thQ:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   0.0 xxxx xxxxx   0.0 xxxx xxxxx  

Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   8.6 xxxx xxxxx   7.8 xxxx xxxxx  

LOS by Move:    *    *     *     *    *     *     A    *     *     A    *     *  

Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   

Shared Cap.: xxxx  418 xxxxx  xxxx  287 xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  

SharedQueue:xxxxx  0.1 xxxxx xxxxx  0.1 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shrd ConDel:xxxxx 14.0 xxxxx xxxxx 17.8 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shared LOS:     *    B     *     *    C     *     *    *     *     *    *     *  

ApproachDel:      14.0             17.8           xxxxxx           xxxxxx 

ApproachLOS:         B                C                *                *        

Note: Queue reported is the number of cars per lane. 

                     Peak Hour Delay Signal Warrant Report                       

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    4    3     9     3    1     1    10  278    13    17  552     8  

ApproachDel:      14.0             17.8           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=16]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=899]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.0]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=5]                                      

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=899]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    4    3     9     3    1     1    10  278    13    17  552     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             878                                             

Minor Approach Volume:           16                                              

Minor Approach Volume Threshold: 330                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Unsignalized (Future Volume Alternative) 
Background + Project AM 

Intersection #2: Lytton Ave & Kipling St 
 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     3       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

10       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

278       0   
 

Critical V/C: 0.023 
 

0  554    

 1 

 

Avg Crit Del (sec/veh): 0.6 

 

0  

13       0 
 

Avg Delay (sec/veh): 0.6 
 

1 17       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 6     3     10       
   Signal=Stop/Rights=Include    
 
Street Name:            Kipling St                        Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:       4    3     9     3    1     1    10  271    13    17  551     8  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    4    3     9     3    1     1    10  271    13    17  551     8  

Added Vol:      2    0     1     0    0     0     0    0     0     0    2     0  

PasserByVol:    0    0     0     0    0     0     0    7     0     0    1     0  

Initial Fut:    6    3    10     3    1     1    10  278    13    17  554     8  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     6    3    10     3    1     1    10  278    13    17  554     8  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

FinalVolume:    6    3    10     3    1     1    10  278    13    17  554     8  

------------|---------------||---------------||---------------||---------------| 

Critical Gap Module: 

Critical Gp:  7.1  6.5   6.2   7.1  6.5   6.2   4.1 xxxx xxxxx   4.1 xxxx xxxxx  

FollowUpTim:  3.5  4.0   3.3   3.5  4.0   3.3   2.2 xxxx xxxxx   2.2 xxxx xxxxx  

------------|---------------||---------------||---------------||---------------| 

Capacity Module: 

Cnflict Vol:  898  901   285   903  903   558   562 xxxx xxxxx   291 xxxx xxxxx  

Potent Cap.:  263  280   759   260  279   533  1019 xxxx xxxxx  1282 xxxx xxxxx  

Move Cap.:    257  274   759   250  273   533  1019 xxxx xxxxx  1282 xxxx xxxxx  

Volume/Cap:  0.02 0.01  0.01  0.01 0.00  0.00  0.01 xxxx  xxxx  0.01 xxxx  xxxx  

------------|---------------||---------------||---------------||---------------| 

Level Of Service Module: 

2Way95thQ:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   0.0 xxxx xxxxx   0.0 xxxx xxxxx  

Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   8.6 xxxx xxxxx   7.8 xxxx xxxxx  

LOS by Move:    *    *     *     *    *     *     A    *     *     A    *     *  

Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   

Shared Cap.: xxxx  400 xxxxx  xxxx  285 xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  

SharedQueue:xxxxx  0.1 xxxxx xxxxx  0.1 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shrd ConDel:xxxxx 14.4 xxxxx xxxxx 17.8 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shared LOS:     *    B     *     *    C     *     *    *     *     *    *     *  

ApproachDel:      14.4             17.8           xxxxxx           xxxxxx 

ApproachLOS:         B                C                *                *        

Note: Queue reported is the number of cars per lane. 

                     Peak Hour Delay Signal Warrant Report                       

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    3    10     3    1     1    10  278    13    17  554     8  

ApproachDel:      14.4             17.8           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=19]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=904]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.0]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=5]                                      

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=904]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    3    10     3    1     1    10  278    13    17  554     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             880                                             

Minor Approach Volume:           19                                              

Minor Approach Volume Threshold: 329                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background AM 

Intersection #27: Middlefield Rd & Lytton Ave 
 
   Signal=Split/Rights=Include    
  Final Vol: 412     562***  8       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

132       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.638 
 

1! 110    

 0 

 

Avg Crit Del (sec/veh): 31.0 

 

0  

49       0 
 

Avg Delay (sec/veh): 30.7 
 

0 8***    

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 112     322***  5       
   Signal=Split/Rights=Include    
 
Street Name:          Middlefield Rd                      Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10    10   10    10    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 <<  

Base Vol:     112  318     5     8  552   412   132   21    49     8  110    15  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:  112  318     5     8  552   412   132   21    49     8  110    15  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    4     0     0   10     0     0    0     0     0    0     0  

Initial Fut:  112  322     5     8  562   412   132   21    49     8  110    15  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:   112  322     5     8  562   412   132   21    49     8  110    15  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:  112  322     5     8  562   412   132   21    49     8  110    15  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:  112  322     5     8  562   412   132   21    49     8  110    15  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.94 0.94  0.94  0.89 0.89  0.89  0.93 0.93  0.93  0.98 0.98  0.98  

Lanes:       0.51 1.47  0.02  0.02 1.14  0.84  1.49 0.15  0.36  0.06 0.83  0.11  

Final Sat.:   907 2608    41    28 1936  1419  2633  274   639   112 1543   210  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.12 0.12  0.12  0.29 0.29  0.29  0.05 0.08  0.08  0.07 0.07  0.07  

Crit Moves:       ****             ****             ****        ****            

Green/Cycle: 0.19 0.19  0.19  0.45 0.45  0.45  0.12 0.12  0.12  0.11 0.11  0.11  

Volume/Cap:  0.64 0.64  0.64  0.64 0.64  0.64  0.42 0.64  0.64  0.64 0.64  0.64  

Delay/Veh:   39.1 39.1  39.1  21.8 21.8  21.8  41.3 46.2  46.2  49.0 49.0  49.0  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  39.1 39.1  39.1  21.8 21.8  21.8  41.3 46.2  46.2  49.0 49.0  49.0  

LOS by Move:    D    D     D     C    C     C     D    D     D     D    D     D  

HCM2kAvgQ:      6    6     6    13   13    13     2    4     4     5    5     5  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background + Project AM 

Intersection #27: Middlefield Rd & Lytton Ave 
 
   Signal=Split/Rights=Include    
  Final Vol: 414***  562     8       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

133       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.639 
 

1! 110    

 0 

 

Avg Crit Del (sec/veh): 31.0 

 

0  

49       0 
 

Avg Delay (sec/veh): 30.7 
 

0 8***    

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 112     322***  5       
   Signal=Split/Rights=Include    
 
Street Name:          Middlefield Rd                      Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10    10   10    10    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 <<  

Base Vol:     112  318     5     8  552   412   132   21    49     8  110    15  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:  112  318     5     8  552   412   132   21    49     8  110    15  

Added Vol:      0    0     0     0    0     2     1    0     0     0    0     0  

PasserByVol:    0    4     0     0   10     0     0    0     0     0    0     0  

Initial Fut:  112  322     5     8  562   414   133   21    49     8  110    15  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:   112  322     5     8  562   414   133   21    49     8  110    15  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:  112  322     5     8  562   414   133   21    49     8  110    15  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:  112  322     5     8  562   414   133   21    49     8  110    15  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.94 0.94  0.94  0.89 0.89  0.89  0.93 0.93  0.93  0.98 0.98  0.98  

Lanes:       0.51 1.47  0.02  0.02 1.14  0.84  1.49 0.15  0.36  0.06 0.83  0.11  

Final Sat.:   907 2608    41    28 1932  1423  2637  273   636   112 1543   210  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.12 0.12  0.12  0.29 0.29  0.29  0.05 0.08  0.08  0.07 0.07  0.07  

Crit Moves:       ****                   ****       ****        ****            

Green/Cycle: 0.19 0.19  0.19  0.45 0.45  0.45  0.12 0.12  0.12  0.11 0.11  0.11  

Volume/Cap:  0.64 0.64  0.64  0.64 0.64  0.64  0.42 0.64  0.64  0.64 0.64  0.64  

Delay/Veh:   39.2 39.2  39.2  21.9 21.9  21.9  41.3 46.2  46.2  49.0 49.0  49.0  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  39.2 39.2  39.2  21.9 21.9  21.9  41.3 46.2  46.2  49.0 49.0  49.0  

LOS by Move:    D    D     D     C    C     C     D    D     D     D    D     D  

HCM2kAvgQ:      6    6     6    13   13    13     3    4     4     5    5     5  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background AM 

Intersection #35: Alma St & Lytton Av 
 
   Signal=Protect/Rights=Include    
  Final Vol: 15     296     164***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

59       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.434 
 

0  24    

 0 

 

Avg Crit Del (sec/veh): 22.5 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.1 
 

0 78***    

   LOS: B    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 35     473***  273       
   Signal=Protect/Rights=Overlap    
 
Street Name:             Alma St                          Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     0    0     0    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:      35  472   273   157  289    15     1    0     1    78   24    58  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   35  472   273   157  289    15     1    0     1    78   24    58  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    1     0     7    7     0     0    0     0     0    0     1  

Initial Fut:   35  473   273   164  296    15     1    0     1    78   24    59  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    35  473   273   164  296    15     1    0     1    78   24    59  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   35  473   273   164  296    15     1    0     1    78   24    59  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   35  473   273   164  296    15     1    0     1    78   24    59  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.95 1.00  0.74  0.95 0.99  0.97  0.91 1.00  0.90  0.96 0.96  0.80  

Lanes:       1.00 1.00  1.00  1.00 0.95  0.05  0.50 0.00  0.50  0.76 0.24  1.00  

Final Sat.:  1805 1900  1401  1805 1794    91   859    0   859  1399  431  1511  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.02 0.25  0.19  0.09 0.16  0.16  0.00 0.00  0.00  0.06 0.06  0.04  

Crit Moves:       ****        ****             ****             ****            

Green/Cycle: 0.29 0.57  0.70  0.21 0.49  0.49  0.00 0.00  0.00  0.13 0.13  0.34  

Volume/Cap:  0.07 0.43  0.28  0.43 0.33  0.33  0.43 0.00  0.43  0.43 0.43  0.12  

Delay/Veh:   26.9 12.9   5.9  36.6 16.1  16.1 106.2  0.0 106.2  43.1 43.1  23.8  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  26.9 12.9   5.9  36.6 16.1  16.1 106.2  0.0 106.2  43.1 43.1  23.8  

LOS by Move:    C    B     A     D    B     B     F    A     F     D    D     C  

HCM2kAvgQ:      1    9     3     5    6     6     0    0     0     3    3     1  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background + Project AM 

Intersection #35: Alma St & Lytton Av 
 
   Signal=Protect/Rights=Include    
  Final Vol: 15     296     167***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

60       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.437 
 

0  24*** 

 0 

 

Avg Crit Del (sec/veh): 22.7 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.2 
 

0 79       

   LOS: B    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 35     473***  274       
   Signal=Protect/Rights=Overlap    
 
Street Name:             Alma St                          Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     0    0     0    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:      35  472   273   157  289    15     1    0     1    78   24    58  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   35  472   273   157  289    15     1    0     1    78   24    58  

Added Vol:      0    0     1     3    0     0     0    0     0     1    0     1  

PasserByVol:    0    1     0     7    7     0     0    0     0     0    0     1  

Initial Fut:   35  473   274   167  296    15     1    0     1    79   24    60  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    35  473   274   167  296    15     1    0     1    79   24    60  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   35  473   274   167  296    15     1    0     1    79   24    60  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   35  473   274   167  296    15     1    0     1    79   24    60  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.95 1.00  0.74  0.95 0.99  0.97  0.91 1.00  0.90  0.96 0.96  0.80  

Lanes:       1.00 1.00  1.00  1.00 0.95  0.05  0.50 0.00  0.50  0.77 0.23  1.00  

Final Sat.:  1805 1900  1401  1805 1794    91   859    0   859  1403  426  1511  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.02 0.25  0.20  0.09 0.16  0.16  0.00 0.00  0.00  0.06 0.06  0.04  

Crit Moves:       ****        ****             ****                  ****       

Green/Cycle: 0.29 0.57  0.70  0.21 0.49  0.49  0.00 0.00  0.00  0.13 0.13  0.34  

Volume/Cap:  0.07 0.44  0.28  0.44 0.33  0.33  0.44 0.00  0.44  0.44 0.44  0.12  

Delay/Veh:   26.9 13.1   6.0  36.4 16.2  16.2 106.9  0.0 106.9  43.1 43.1  23.6  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  26.9 13.1   6.0  36.4 16.2  16.2 106.9  0.0 106.9  43.1 43.1  23.6  

LOS by Move:    C    B     A     D    B     B     F    A     F     D    D     C  

HCM2kAvgQ:      1    9     3     5    6     6     0    0     0     3    3     1  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background AM 

Intersection #104: Middlefield Road & University Avenue 
 
   Signal=Split/Rights=Include    
  Final Vol: 77***  403     97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

43       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

225       0   
 

Critical V/C: 0.646 
 

0  529*** 

 1 

 

Avg Crit Del (sec/veh): 31.3 

 

0  

28       0 
 

Avg Delay (sec/veh): 28.4 
 

1 61       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 45***  290     64       
   Signal=Split/Rights=Include    
 
Street Name:         Middlefield Road                 University Avenue          

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     7   10    10     7   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 << AM 

Base Vol:      45  286    64    97  393    77    43  225    28    61  529    50  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   45  286    64    97  393    77    43  225    28    61  529    50  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    4     0     0   10     0     0    0     0     0    0     0  

Initial Fut:   45  290    64    97  403    77    43  225    28    61  529    50  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    45  290    64    97  403    77    43  225    28    61  529    50  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   45  290    64    97  403    77    43  225    28    61  529    50  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   45  290    64    97  403    77    43  225    28    61  529    50  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.92 0.92  0.91  0.92 0.92  0.92  0.24 0.98  0.98  0.53 0.99  0.99  

Lanes:       0.23 1.45  0.32  0.34 1.39  0.27  1.00 0.89  0.11  1.00 0.91  0.09  

Final Sat.:   394 2542   561   589 2448   468   459 1661   207   998 1713   162  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.11 0.11  0.11  0.16 0.16  0.16  0.09 0.14  0.14  0.06 0.31  0.31  

Crit Moves:  ****                        ****                        ****       

Green/Cycle: 0.18 0.18  0.18  0.25 0.25  0.25  0.48 0.48  0.48  0.48 0.48  0.48  

Volume/Cap:  0.65 0.65  0.65  0.65 0.65  0.65  0.20 0.28  0.28  0.13 0.65  0.65  

Delay/Veh:   40.6 40.6  40.6  34.9 34.9  34.9  15.5 15.9  15.9  14.6 21.3  21.3  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  40.6 40.6  40.6  34.9 34.9  34.9  15.5 15.9  15.9  14.6 21.3  21.3  

LOS by Move:    D    D     D     C    C     C     B    B     B     B    C     C  

HCM2kAvgQ:      7    7     7     8    8     8     1    5     5     1   14    14  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background + Project AM 

Intersection #104: Middlefield Road & University Avenue 
 
   Signal=Split/Rights=Include    
  Final Vol: 77     403***  97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

43       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

226       0   
 

Critical V/C: 0.647 
 

0  531*** 

 1 

 

Avg Crit Del (sec/veh): 31.3 

 

0  

28       0 
 

Avg Delay (sec/veh): 28.4 
 

1 61       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 46     290***  64       
   Signal=Split/Rights=Include    
 
Street Name:         Middlefield Road                 University Avenue          

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     7   10    10     7   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 << AM 

Base Vol:      45  286    64    97  393    77    43  225    28    61  529    50  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   45  286    64    97  393    77    43  225    28    61  529    50  

Added Vol:      1    0     0     0    0     0     0    1     0     0    2     0  

PasserByVol:    0    4     0     0   10     0     0    0     0     0    0     0  

Initial Fut:   46  290    64    97  403    77    43  226    28    61  531    50  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    46  290    64    97  403    77    43  226    28    61  531    50  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   46  290    64    97  403    77    43  226    28    61  531    50  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   46  290    64    97  403    77    43  226    28    61  531    50  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.92 0.92  0.91  0.92 0.92  0.92  0.24 0.98  0.98  0.52 0.99  0.99  

Lanes:       0.23 1.45  0.32  0.34 1.39  0.27  1.00 0.89  0.11  1.00 0.91  0.09  

Final Sat.:   402 2536   560   589 2448   468   455 1663   206   996 1714   161  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.11 0.11  0.11  0.16 0.16  0.16  0.09 0.14  0.14  0.06 0.31  0.31  

Crit Moves:       ****             ****                              ****       

Green/Cycle: 0.18 0.18  0.18  0.25 0.25  0.25  0.48 0.48  0.48  0.48 0.48  0.48  

Volume/Cap:  0.65 0.65  0.65  0.65 0.65  0.65  0.20 0.28  0.28  0.13 0.65  0.65  

Delay/Veh:   40.7 40.7  40.7  34.9 34.9  34.9  15.4 15.9  15.9  14.6 21.3  21.3  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  40.7 40.7  40.7  34.9 34.9  34.9  15.4 15.9  15.9  14.6 21.3  21.3  

LOS by Move:    D    D     D     C    C     C     B    B     B     B    C     C  

HCM2kAvgQ:      7    7     7     8    8     8     1    5     5     1   14    14  

Note: Queue reported is the number of cars per lane. 
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Hexagon Transportation Consultants, Inc. 

 

Summary Scenario Comparison Report (With Average Critical Delay) 
Future Volume Alternative 

 
  Existing PM Background PM Background + Project PM ??? 
     Avg    Avg     Avg Avg    Avg 
   Avg  Crit  Avg  Crit  Avg  Crit Crit Crit  Avg  Crit 
   Del Crit Del  Del Crit Del  Del Crit V/C Del Del  Del Crit Del 
Intersection LOS (sec) V/C (sec) LOS (sec) V/C (sec) LOS (sec) V/C Change (sec) Change LOS (sec) V/C (sec) 
#1 University Ave & Kipling St A 9.9 0.416 18.2 A 9.9 0.418 18.2 B 10.5 0.424 + 0.006 18.9 + 0.7 ? xx.x x.xxx xx.x 
                    
#2 Lytton Ave & Kipling St B 0.7 0.022 0.7 B 0.7 0.022 0.7 C 0.8 0.040 + 0.018 0.8 + 0.2 ? xx.x x.xxx xx.x 
                    
#27 Middlefield Rd & Lytton Ave D 37.0 0.724 38.2 D 37.1 0.728 38.4 D 37.2 0.729 + 0.001 38.4 + 0.0 ? xx.x x.xxx xx.x 
                    
#35 Alma St & Lytton Av C 20.9 0.583 26.3 C 20.9 0.587 26.3 C 21.0 0.589 + 0.002 26.5 + 0.1 ? xx.x x.xxx xx.x 
                    
#104 Middlefield Road & University Avenue C 31.3 0.701 33.5 C 31.5 0.705 33.6 C 31.5 0.705 + 0.000 33.6 + 0.0 ? xx.x x.xxx xx.x 
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Detailed Scenario Comparison Report 
2000 HCM Operations (Future Volume Alternative) 

Intersection #1: University Ave & Kipling St 
 
Scenario #1: Existing PM 
   Signal=Protect/Rights=Include    
  Final Vol: 16     0     8***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

24       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

377       1   
 

Critical V/C: 0.416 
 

0  355*** 

 0 

 

Avg Crit Del (sec/veh): 18.2 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.9 
 

0 0       

   LOS: A    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
 
Scenario #2: Background PM 
   Signal=Protect/Rights=Include    
  Final Vol: 16     0     8***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

24       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

377       1   
 

Critical V/C: 0.418 
 

0  359*** 

 0 

 

Avg Crit Del (sec/veh): 18.2 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.9 
 

0 0       

   LOS: A    

   

     

  
 

Change 

 

  Lanes: 0 0 0  0 0 Crit V/C: + 0.002  
  Final Vol: 0     0     0    Avg Crit Del: + 0.0  
   Signal=Protect/Rights=Include Avg Del: - 0.0  

Scenario #3: Background + Project PM 
   Signal=Protect/Rights=Include    
  Final Vol: 21     0     12***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

24       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

377       1   
 

Critical V/C: 0.424 
 

0  360*** 

 0 

 

Avg Crit Del (sec/veh): 18.9 

 

0  

0       0 
 

Avg Delay (sec/veh): 10.5 
 

0 0       

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 0 0 0  0 0 Crit V/C: + 0.006  
  Final Vol: 0     0     0    Avg Crit Del: + 0.7  
   Signal=Protect/Rights=Include Avg Del: + 0.6  
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Detailed Scenario Comparison Report 

2000 HCM Unsignalized (Future Volume Alternative) 

Intersection #2: Lytton Ave & Kipling St 
 
Scenario #1: Existing PM 
   Signal=Stop/Rights=Include    
  Final Vol: 6     3     5       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

4       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

468       0   
 

Critical V/C: 0.022 
 

0  357    

 1 

 

Avg Crit Del (sec/veh): 0.7 

 

0  

7       0 
 

Avg Delay (sec/veh): 0.7 
 

1 5       

   LOS: B    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 6     2     13       
   Signal=Stop/Rights=Include    
 
 
Scenario #2: Background PM 
   Signal=Stop/Rights=Include    
  Final Vol: 6     3     5       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

4       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

468       0   
 

Critical V/C: 0.022 
 

0  357    

 1 

 

Avg Crit Del (sec/veh): 0.7 

 

0  

7       0 
 

Avg Delay (sec/veh): 0.7 
 

1 5       

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 0 0 1! 0 0 Crit V/C: + 0.000  
  Final Vol: 6     2     13    Avg Crit Del: + 0.0  
   Signal=Stop/Rights=Include Avg Del: + 0.0  

Scenario #3: Background + Project PM 
   Signal=Stop/Rights=Include    
  Final Vol: 6     3     5       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

4       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

468       0   
 

Critical V/C: 0.040 
 

0  357    

 1 

 

Avg Crit Del (sec/veh): 0.8 

 

0  

7       0 
 

Avg Delay (sec/veh): 0.8 
 

1 5       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 0 1! 0 0 Crit V/C: + 0.018  
  Final Vol: 11     3     15    Avg Crit Del: + 0.2  
   Signal=Stop/Rights=Include Avg Del: + 0.2  
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Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #27: Middlefield Rd & Lytton Ave 
 
Scenario #1: Existing PM 
   Signal=Split/Rights=Include    
  Final Vol: 185     639     21***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

300       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 0.724 
 

1! 59    

 0 

 

Avg Crit Del (sec/veh): 38.2 

 

0  

88       0 
 

Avg Delay (sec/veh): 37.0 
 

0 5***    

   LOS: D    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 91     481***  10       
   Signal=Split/Rights=Include    
 
 
Scenario #2: Background PM 
   Signal=Split/Rights=Include    
  Final Vol: 185     642     21***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

300       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 0.728 
 

1! 59    

 0 

 

Avg Crit Del (sec/veh): 38.4 

 

0  

88       0 
 

Avg Delay (sec/veh): 37.1 
 

0 5***    

   LOS: D    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.004  
  Final Vol: 91     490     10*** Avg Crit Del: + 0.2  
   Signal=Split/Rights=Include Avg Del: + 0.2  

Scenario #3: Background + Project PM 
   Signal=Split/Rights=Include    
  Final Vol: 185     642     21***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

302       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 0.729 
 

1! 59    

 0 

 

Avg Crit Del (sec/veh): 38.4 

 

0  

88       0 
 

Avg Delay (sec/veh): 37.2 
 

0 5***    

   LOS: D    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.001  
  Final Vol: 91     490     10*** Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: + 0.0  
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Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #35: Alma St & Lytton Av 
 
Scenario #1: Existing PM 
   Signal=Protect/Rights=Include    
  Final Vol: 12     349     177***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

113       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.583 
 

0  23    

 0 

 

Avg Crit Del (sec/veh): 26.3 

 

1  

0       0 
 

Avg Delay (sec/veh): 20.9 
 

0 183***    

   LOS: C    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 28     609***  289       
   Signal=Protect/Rights=Overlap    
 
 
Scenario #2: Background PM 
   Signal=Protect/Rights=Include    
  Final Vol: 12     350     177***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

119       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.587 
 

0  23    

 0 

 

Avg Crit Del (sec/veh): 26.3 

 

1  

0       0 
 

Avg Delay (sec/veh): 20.9 
 

0 183***    

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 1 0 1  0 1 Crit V/C: + 0.004  
  Final Vol: 28     616***  289    Avg Crit Del: - 0.0  
   Signal=Protect/Rights=Overlap Avg Del: + 0.0  

Scenario #3: Background + Project PM 
   Signal=Protect/Rights=Include    
  Final Vol: 12     350     178***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

122       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.589 
 

0  23    

 0 

 

Avg Crit Del (sec/veh): 26.5 

 

1  

0       0 
 

Avg Delay (sec/veh): 21.0 
 

0 185***    

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 1 0 1  0 1 Crit V/C: + 0.002  
  Final Vol: 28     616***  289    Avg Crit Del: + 0.1  
   Signal=Protect/Rights=Overlap Avg Del: + 0.1  
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Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #104: Middlefield Road & University Avenue 
 
Scenario #1: Existing PM 
   Signal=Split/Rights=Include    
  Final Vol: 92     584***  101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

74       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

278       0   
 

Critical V/C: 0.701 
 

0  409*** 

 1 

 

Avg Crit Del (sec/veh): 33.5 

 

0  

34       0 
 

Avg Delay (sec/veh): 31.3 
 

1 77       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 26***  402     89       
   Signal=Split/Rights=Include    
 
 
Scenario #2: Background PM 
   Signal=Split/Rights=Include    
  Final Vol: 92***  587     101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

74       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

278       0   
 

Critical V/C: 0.705 
 

0  409*** 

 1 

 

Avg Crit Del (sec/veh): 33.6 

 

0  

34       0 
 

Avg Delay (sec/veh): 31.5 
 

1 77       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.004  
  Final Vol: 26     411     89*** Avg Crit Del: + 0.1  
   Signal=Split/Rights=Include Avg Del: + 0.2  

Scenario #3: Background + Project PM 
   Signal=Split/Rights=Include    
  Final Vol: 92***  587     101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

74       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

280       0   
 

Critical V/C: 0.705 
 

0  409*** 

 1 

 

Avg Crit Del (sec/veh): 33.6 

 

0  

35       0 
 

Avg Delay (sec/veh): 31.5 
 

1 77       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.000  
  Final Vol: 26     411     89*** Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: - 0.0  
 
 



COMPARE Tue Oct 07 10:34:01 2014 Page 3-2 

Traffix 8.0.0715 Copyright (c) 2008 Dowling Associates, Inc. Licensed to Hexagon Trans., San Jose 

 

429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background PM 

Intersection #1: University Ave & Kipling St 
 
   Signal=Protect/Rights=Include    
  Final Vol: 16     0     8***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

24       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

377       1   
 

Critical V/C: 0.418 
 

0  359*** 

 0 

 

Avg Crit Del (sec/veh): 18.2 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.9 
 

0 0       

   LOS: A    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
Street Name:            Kipling St                      University Ave           

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 4:00 PM - 5:00 PM 

Base Vol:       0    0     0     8    0    16     2  377     0     0  355    24  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    0    0     0     8    0    16     2  377     0     0  355    24  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    4     0  

Initial Fut:    0    0     0     8    0    16     2  377     0     0  359    24  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     0    0     0     8    0    16     2  377     0     0  359    24  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:    0    0     0     8    0    16     2  377     0     0  359    24  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:    0    0     0     8    0    16     2  377     0     0  359    24  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  1.00 1.00  1.00  0.90 1.00  0.79  1.00 1.00  1.00  1.00 0.99  0.98  

Lanes:       0.00 0.00  0.00  0.31 0.00  0.69  0.01 0.99  0.00  0.00 0.94  0.06  

Final Sat.:     0    0     0   522    0  1044    10 1890     0     0 1764   118  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.00 0.00  0.00  0.02 0.00  0.02  0.20 0.20  0.00  0.00 0.20  0.20  

Crit Moves:                   ****             ****                  ****       

Green/Cycle: 0.00 0.00  0.00  0.04 0.00  0.04  0.48 0.96  0.00  0.00 0.49  0.49  

Volume/Cap:  0.00 0.00  0.00  0.42 0.00  0.42  0.42 0.21  0.00  0.00 0.42  0.42  

Delay/Veh:    0.0  0.0   0.0  52.0  0.0  52.0  17.4  0.1   0.0   0.0 16.9  16.9  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:   0.0  0.0   0.0  52.0  0.0  52.0  17.4  0.1   0.0   0.0 16.9  16.9  

LOS by Move:    A    A     A     D    A     D     B    A     A     A    B     B  

HCM2kAvgQ:      0    0     0     1    0     1     7    1     0     0    7     7  

Note: Queue reported is the number of cars per lane. 



COMPARE Tue Oct 07 10:34:01 2014 Page 3-3 

Traffix 8.0.0715 Copyright (c) 2008 Dowling Associates, Inc. Licensed to Hexagon Trans., San Jose 

 

429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background + Project PM 

Intersection #1: University Ave & Kipling St 
 
   Signal=Protect/Rights=Include    
  Final Vol: 21     0     12***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

24       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

377       1   
 

Critical V/C: 0.424 
 

0  360*** 

 0 

 

Avg Crit Del (sec/veh): 18.9 

 

0  

0       0 
 

Avg Delay (sec/veh): 10.5 
 

0 0       

   LOS: B    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
Street Name:            Kipling St                      University Ave           

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 4:00 PM - 5:00 PM 

Base Vol:       0    0     0     8    0    16     2  377     0     0  355    24  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    0    0     0     8    0    16     2  377     0     0  355    24  

Added Vol:      0    0     0     4    0     5     0    0     0     0    1     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    4     0  

Initial Fut:    0    0     0    12    0    21     2  377     0     0  360    24  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     0    0     0    12    0    21     2  377     0     0  360    24  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:    0    0     0    12    0    21     2  377     0     0  360    24  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:    0    0     0    12    0    21     2  377     0     0  360    24  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  1.00 1.00  1.00  0.90 1.00  0.80  1.00 1.00  1.00  1.00 0.99  0.98  

Lanes:       0.00 0.00  0.00  0.34 0.00  0.66  0.01 0.99  0.00  0.00 0.94  0.06  

Final Sat.:     0    0     0   575    0  1006    10 1890     0     0 1764   118  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.00 0.00  0.00  0.02 0.00  0.02  0.20 0.20  0.00  0.00 0.20  0.20  

Crit Moves:                   ****             ****                  ****       

Green/Cycle: 0.00 0.00  0.00  0.05 0.00  0.05  0.47 0.95  0.00  0.00 0.48  0.48  

Volume/Cap:  0.00 0.00  0.00  0.42 0.00  0.42  0.42 0.21  0.00  0.00 0.42  0.42  

Delay/Veh:    0.0  0.0   0.0  49.9  0.0  49.9  17.9  0.2   0.0   0.0 17.3  17.3  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:   0.0  0.0   0.0  49.9  0.0  49.9  17.9  0.2   0.0   0.0 17.3  17.3  

LOS by Move:    A    A     A     D    A     D     B    A     A     A    B     B  

HCM2kAvgQ:      0    0     0     2    0     2     7    1     0     0    7     7  

Note: Queue reported is the number of cars per lane. 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    2    13     5    3     6     4  468     7     5  357     8  

ApproachDel:      14.1             15.0           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=21]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=884]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=14]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=884]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    2    13     5    3     6     4  468     7     5  357     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             849                                             

Minor Approach Volume:           21                                              

Minor Approach Volume Threshold: 341                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Unsignalized (Future Volume Alternative) 
Background PM 

Intersection #2: Lytton Ave & Kipling St 
 
   Signal=Stop/Rights=Include    
  Final Vol: 6     3     5       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

4       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

468       0   
 

Critical V/C: 0.022 
 

0  357    

 1 

 

Avg Crit Del (sec/veh): 0.7 

 

0  

7       0 
 

Avg Delay (sec/veh): 0.7 
 

1 5       

   LOS: B    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 6     2     13       
   Signal=Stop/Rights=Include    
 
Street Name:            Kipling St                        Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 4:45 PM - 5:45 PM 

Base Vol:       6    2    13     5    3     6     4  468     7     5  357     8  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    6    2    13     5    3     6     4  468     7     5  357     8  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    6    2    13     5    3     6     4  468     7     5  357     8  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     6    2    13     5    3     6     4  468     7     5  357     8  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

FinalVolume:    6    2    13     5    3     6     4  468     7     5  357     8  

------------|---------------||---------------||---------------||---------------| 

Critical Gap Module: 

Critical Gp:  7.1  6.5   6.2   7.1  6.5   6.2   4.1 xxxx xxxxx   4.1 xxxx xxxxx  

FollowUpTim:  3.5  4.0   3.3   3.5  4.0   3.3   2.2 xxxx xxxxx   2.2 xxxx xxxxx  

------------|---------------||---------------||---------------||---------------| 

Capacity Module: 

Cnflict Vol:  855  855   472   858  854   361   365 xxxx xxxxx   475 xxxx xxxxx  

Potent Cap.:  281  298   596   279  298   688  1205 xxxx xxxxx  1098 xxxx xxxxx  

Move Cap.:    274  296   596   270  296   688  1205 xxxx xxxxx  1098 xxxx xxxxx  

Volume/Cap:  0.02 0.01  0.02  0.02 0.01  0.01  0.00 xxxx  xxxx  0.00 xxxx  xxxx  

------------|---------------||---------------||---------------||---------------| 

Level Of Service Module: 

2Way95thQ:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   0.0 xxxx xxxxx   0.0 xxxx xxxxx  

Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   8.0 xxxx xxxxx   8.3 xxxx xxxxx  

LOS by Move:    *    *     *     *    *     *     A    *     *     A    *     *  

Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   

Shared Cap.: xxxx  416 xxxxx  xxxx  375 xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  

SharedQueue:xxxxx  0.2 xxxxx xxxxx  0.1 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shrd ConDel:xxxxx 14.1 xxxxx xxxxx 15.0 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shared LOS:     *    B     *     *    B     *     *    *     *     *    *     *  

ApproachDel:      14.1             15.0           xxxxxx           xxxxxx 

ApproachLOS:         B                B                *                *        

Note: Queue reported is the number of cars per lane. 

                     Peak Hour Delay Signal Warrant Report                       

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    2    13     5    3     6     4  468     7     5  357     8  

ApproachDel:      14.1             15.0           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=21]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=884]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=14]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=884]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    2    13     5    3     6     4  468     7     5  357     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             849                                             

Minor Approach Volume:           21                                              

Minor Approach Volume Threshold: 341                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Unsignalized (Future Volume Alternative) 
Background + Project PM 

Intersection #2: Lytton Ave & Kipling St 
 
   Signal=Stop/Rights=Include    
  Final Vol: 6     3     5       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

4       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

468       0   
 

Critical V/C: 0.040 
 

0  357    

 1 

 

Avg Crit Del (sec/veh): 0.8 

 

0  

7       0 
 

Avg Delay (sec/veh): 0.8 
 

1 5       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 11     3     15       
   Signal=Stop/Rights=Include    
 
Street Name:            Kipling St                        Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 4:45 PM - 5:45 PM 

Base Vol:       6    2    13     5    3     6     4  468     7     5  357     8  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    6    2    13     5    3     6     4  468     7     5  357     8  

Added Vol:      5    1     2     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   11    3    15     5    3     6     4  468     7     5  357     8  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    11    3    15     5    3     6     4  468     7     5  357     8  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

FinalVolume:   11    3    15     5    3     6     4  468     7     5  357     8  

------------|---------------||---------------||---------------||---------------| 

Critical Gap Module: 

Critical Gp:  7.1  6.5   6.2   7.1  6.5   6.2   4.1 xxxx xxxxx   4.1 xxxx xxxxx  

FollowUpTim:  3.5  4.0   3.3   3.5  4.0   3.3   2.2 xxxx xxxxx   2.2 xxxx xxxxx  

------------|---------------||---------------||---------------||---------------| 

Capacity Module: 

Cnflict Vol:  855  855   472   860  854   361   365 xxxx xxxxx   475 xxxx xxxxx  

Potent Cap.:  281  298   596   279  298   688  1205 xxxx xxxxx  1098 xxxx xxxxx  

Move Cap.:    274  296   596   268  296   688  1205 xxxx xxxxx  1098 xxxx xxxxx  

Volume/Cap:  0.04 0.01  0.03  0.02 0.01  0.01  0.00 xxxx  xxxx  0.00 xxxx  xxxx  

------------|---------------||---------------||---------------||---------------| 

Level Of Service Module: 

2Way95thQ:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   0.0 xxxx xxxxx   0.0 xxxx xxxxx  

Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   8.0 xxxx xxxxx   8.3 xxxx xxxxx  

LOS by Move:    *    *     *     *    *     *     A    *     *     A    *     *  

Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   

Shared Cap.: xxxx  385 xxxxx  xxxx  373 xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  

SharedQueue:xxxxx  0.2 xxxxx xxxxx  0.1 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shrd ConDel:xxxxx 15.1 xxxxx xxxxx 15.0 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shared LOS:     *    C     *     *    C     *     *    *     *     *    *     *  

ApproachDel:      15.1             15.0           xxxxxx           xxxxxx 

ApproachLOS:         C                C                *                *        

Note: Queue reported is the number of cars per lane. 

                     Peak Hour Delay Signal Warrant Report                       

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:   11    3    15     5    3     6     4  468     7     5  357     8  

ApproachDel:      15.1             15.0           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=29]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=892]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=14]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=892]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:   11    3    15     5    3     6     4  468     7     5  357     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             849                                             

Minor Approach Volume:           29                                              

Minor Approach Volume Threshold: 341                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background PM 

Intersection #27: Middlefield Rd & Lytton Ave 
 
   Signal=Split/Rights=Include    
  Final Vol: 185     642     21***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

300       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 0.728 
 

1! 59    

 0 

 

Avg Crit Del (sec/veh): 38.4 

 

0  

88       0 
 

Avg Delay (sec/veh): 37.1 
 

0 5***    

   LOS: D    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 91     490     10***    
   Signal=Split/Rights=Include    
 
Street Name:          Middlefield Rd                      Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10    10   10    10    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 <<  

Base Vol:      91  481    10    21  639   185   300  107    88     5   59    10  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   91  481    10    21  639   185   300  107    88     5   59    10  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    9     0     0    3     0     0    0     0     0    0     0  

Initial Fut:   91  490    10    21  642   185   300  107    88     5   59    10  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    91  490    10    21  642   185   300  107    88     5   59    10  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   91  490    10    21  642   185   300  107    88     5   59    10  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   91  490    10    21  642   185   300  107    88     5   59    10  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.94 0.94  0.94  0.92 0.92  0.92  0.94 0.94  0.94  0.98 0.98  0.98  

Lanes:       0.31 1.66  0.03  0.05 1.51  0.44  1.43 0.31  0.26  0.07 0.80  0.13  

Final Sat.:   550 2960    60    86 2640   761  2576  557   458   126 1483   251  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.17 0.17  0.17  0.24 0.24  0.24  0.12 0.19  0.19  0.04 0.04  0.04  

Crit Moves:             ****  ****                  ****        ****            

Green/Cycle: 0.21 0.21  0.21  0.32 0.32  0.32  0.25 0.25  0.25  0.10 0.10  0.10  

Volume/Cap:  0.77 0.77  0.77  0.77 0.77  0.77  0.47 0.77  0.77  0.40 0.40  0.40  

Delay/Veh:   41.7 41.7  41.7  34.3 34.3  34.3  32.2 40.6  40.6  43.6 43.6  43.6  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  41.7 41.7  41.7  34.3 34.3  34.3  32.2 40.6  40.6  43.6 43.6  43.6  

LOS by Move:    D    D     D     C    C     C     C    D     D     D    D     D  

HCM2kAvgQ:      9    9     9    14   14    14     5   10    10     3    3     3  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background + Project PM 

Intersection #27: Middlefield Rd & Lytton Ave 
 
   Signal=Split/Rights=Include    
  Final Vol: 185     642     21***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

302       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 0.729 
 

1! 59    

 0 

 

Avg Crit Del (sec/veh): 38.4 

 

0  

88       0 
 

Avg Delay (sec/veh): 37.2 
 

0 5***    

   LOS: D    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 91     490     10***    
   Signal=Split/Rights=Include    
 
Street Name:          Middlefield Rd                      Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10    10   10    10    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 <<  

Base Vol:      91  481    10    21  639   185   300  107    88     5   59    10  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   91  481    10    21  639   185   300  107    88     5   59    10  

Added Vol:      0    0     0     0    0     0     2    0     0     0    0     0  

PasserByVol:    0    9     0     0    3     0     0    0     0     0    0     0  

Initial Fut:   91  490    10    21  642   185   302  107    88     5   59    10  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    91  490    10    21  642   185   302  107    88     5   59    10  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   91  490    10    21  642   185   302  107    88     5   59    10  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   91  490    10    21  642   185   302  107    88     5   59    10  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.94 0.94  0.94  0.92 0.92  0.92  0.94 0.94  0.94  0.98 0.98  0.98  

Lanes:       0.31 1.66  0.03  0.05 1.51  0.44  1.44 0.31  0.25  0.07 0.80  0.13  

Final Sat.:   550 2960    60    86 2640   761  2576  555   456   126 1483   251  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.17 0.17  0.17  0.24 0.24  0.24  0.12 0.19  0.19  0.04 0.04  0.04  

Crit Moves:             ****  ****                  ****        ****            

Green/Cycle: 0.21 0.21  0.21  0.32 0.32  0.32  0.25 0.25  0.25  0.10 0.10  0.10  

Volume/Cap:  0.77 0.77  0.77  0.77 0.77  0.77  0.47 0.77  0.77  0.40 0.40  0.40  

Delay/Veh:   41.8 41.8  41.8  34.4 34.4  34.4  32.2 40.5  40.5  43.6 43.6  43.6  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  41.8 41.8  41.8  34.4 34.4  34.4  32.2 40.5  40.5  43.6 43.6  43.6  

LOS by Move:    D    D     D     C    C     C     C    D     D     D    D     D  

HCM2kAvgQ:      9    9     9    14   14    14     5   10    10     3    3     3  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background PM 

Intersection #35: Alma St & Lytton Av 
 
   Signal=Protect/Rights=Include    
  Final Vol: 12     350     177***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

119       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.587 
 

0  23    

 0 

 

Avg Crit Del (sec/veh): 26.3 

 

1  

0       0 
 

Avg Delay (sec/veh): 20.9 
 

0 183***    

   LOS: C    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 28     616***  289       
   Signal=Protect/Rights=Overlap    
 
Street Name:             Alma St                          Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     0    0     0    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 5:00 PM - 6:00 PM 

Base Vol:      28  609   289   177  349    12     0    1     0   183   23   113  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   28  609   289   177  349    12     0    1     0   183   23   113  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    7     0     0    1     0     0    0     0     0    0     6  

Initial Fut:   28  616   289   177  350    12     0    1     0   183   23   119  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    28  616   289   177  350    12     0    1     0   183   23   119  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   28  616   289   177  350    12     0    1     0   183   23   119  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   28  616   289   177  350    12     0    1     0   183   23   119  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.95 1.00  0.73  0.95 1.00  0.99  1.00 1.00  1.00  0.96 0.96  0.77  

Lanes:       1.00 1.00  1.00  1.00 0.97  0.03  0.00 1.00  0.00  0.89 0.11  1.00  

Final Sat.:  1805 1900  1389  1805 1828    63     0 1900     0  1615  203  1472  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.02 0.32  0.21  0.10 0.19  0.19  0.00 0.00  0.00  0.11 0.11  0.08  

Crit Moves:       ****        ****                  ****        ****            

Green/Cycle: 0.24 0.55  0.75  0.17 0.48  0.48  0.00 0.00  0.00  0.19 0.19  0.36  

Volume/Cap:  0.06 0.59  0.28  0.59 0.40  0.40  0.00 0.59  0.00  0.59 0.59  0.22  

Delay/Veh:   30.5 16.3   4.4  43.0 17.7  17.7   0.0  289   0.0  40.8 40.8  23.4  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  30.5 16.3   4.4  43.0 17.7  17.7   0.0  289   0.0  40.8 40.8  23.4  

LOS by Move:    C    B     A     D    B     B     A    F     A     D    D     C  

HCM2kAvgQ:      1   13     3     6    7     7     0    0     0     6    6     3  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background + Project PM 

Intersection #35: Alma St & Lytton Av 
 
   Signal=Protect/Rights=Include    
  Final Vol: 12     350     178***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

122       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.589 
 

0  23    

 0 

 

Avg Crit Del (sec/veh): 26.5 

 

1  

0       0 
 

Avg Delay (sec/veh): 21.0 
 

0 185***    

   LOS: C    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 28     616***  289       
   Signal=Protect/Rights=Overlap    
 
Street Name:             Alma St                          Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     0    0     0    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 5:00 PM - 6:00 PM 

Base Vol:      28  609   289   177  349    12     0    1     0   183   23   113  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   28  609   289   177  349    12     0    1     0   183   23   113  

Added Vol:      0    0     0     1    0     0     0    0     0     2    0     3  

PasserByVol:    0    7     0     0    1     0     0    0     0     0    0     6  

Initial Fut:   28  616   289   178  350    12     0    1     0   185   23   122  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    28  616   289   178  350    12     0    1     0   185   23   122  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   28  616   289   178  350    12     0    1     0   185   23   122  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   28  616   289   178  350    12     0    1     0   185   23   122  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.95 1.00  0.73  0.95 1.00  0.99  1.00 1.00  1.00  0.96 0.96  0.77  

Lanes:       1.00 1.00  1.00  1.00 0.97  0.03  0.00 1.00  0.00  0.89 0.11  1.00  

Final Sat.:  1805 1900  1389  1805 1828    63     0 1900     0  1617  201  1472  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.02 0.32  0.21  0.10 0.19  0.19  0.00 0.00  0.00  0.11 0.11  0.08  

Crit Moves:       ****        ****                  ****        ****            

Green/Cycle: 0.24 0.55  0.75  0.17 0.48  0.48  0.00 0.00  0.00  0.19 0.19  0.36  

Volume/Cap:  0.06 0.59  0.28  0.59 0.40  0.40  0.00 0.59  0.00  0.59 0.59  0.23  

Delay/Veh:   30.6 16.4   4.4  43.0 17.8  17.8   0.0  291   0.0  40.7 40.7  23.3  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  30.6 16.4   4.4  43.0 17.8  17.8   0.0  291   0.0  40.7 40.7  23.3  

LOS by Move:    C    B     A     D    B     B     A    F     A     D    D     C  

HCM2kAvgQ:      1   13     3     6    7     7     0    0     0     6    6     3  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background PM 

Intersection #104: Middlefield Road & University Avenue 
 
   Signal=Split/Rights=Include    
  Final Vol: 92***  587     101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

74       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

278       0   
 

Critical V/C: 0.705 
 

0  409*** 

 1 

 

Avg Crit Del (sec/veh): 33.6 

 

0  

34       0 
 

Avg Delay (sec/veh): 31.5 
 

1 77       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 26     411     89***    
   Signal=Split/Rights=Include    
 
Street Name:         Middlefield Road                 University Avenue          

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     7   10    10     7   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 << PM 

Base Vol:      26  402    89   101  584    92    74  278    34    77  409    90  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   26  402    89   101  584    92    74  278    34    77  409    90  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    9     0     0    3     0     0    0     0     0    0     0  

Initial Fut:   26  411    89   101  587    92    74  278    34    77  409    90  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    26  411    89   101  587    92    74  278    34    77  409    90  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   26  411    89   101  587    92    74  278    34    77  409    90  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   26  411    89   101  587    92    74  278    34    77  409    90  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.92 0.92  0.92  0.93 0.93  0.92  0.22 0.98  0.98  0.42 0.97  0.97  

Lanes:       0.10 1.56  0.34  0.26 1.50  0.24  1.00 0.89  0.11  1.00 0.82  0.18  

Final Sat.:   173 2740   593   456 2649   415   415 1666   204   795 1515   333  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.15 0.15  0.15  0.22 0.22  0.22  0.18 0.17  0.17  0.10 0.27  0.27  

Crit Moves:             ****             ****                        ****       

Green/Cycle: 0.21 0.21  0.21  0.31 0.31  0.31  0.38 0.38  0.38  0.38 0.38  0.38  

Volume/Cap:  0.70 0.70  0.70  0.70 0.70  0.70  0.47 0.44  0.44  0.25 0.70  0.70  

Delay/Veh:   39.5 39.5  39.5  32.3 32.3  32.3  25.3 23.3  23.3  21.5 29.3  29.3  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  39.5 39.5  39.5  32.3 32.3  32.3  25.3 23.3  23.3  21.5 29.3  29.3  

LOS by Move:    D    D     D     C    C     C     C    C     C     C    C     C  

HCM2kAvgQ:      9    9     9    11   11    11     2    7     7     2   14    14  

Note: Queue reported is the number of cars per lane. 
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Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Background + Project PM 

Intersection #104: Middlefield Road & University Avenue 
 
   Signal=Split/Rights=Include    
  Final Vol: 92***  587     101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

74       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

280       0   
 

Critical V/C: 0.705 
 

0  409*** 

 1 

 

Avg Crit Del (sec/veh): 33.6 

 

0  

35       0 
 

Avg Delay (sec/veh): 31.5 
 

1 77       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 26     411     89***    
   Signal=Split/Rights=Include    
 
Street Name:         Middlefield Road                 University Avenue          

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     7   10    10     7   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 24 Apr 2013 << PM 

Base Vol:      26  402    89   101  584    92    74  278    34    77  409    90  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   26  402    89   101  584    92    74  278    34    77  409    90  

Added Vol:      0    0     0     0    0     0     0    2     1     0    0     0  

PasserByVol:    0    9     0     0    3     0     0    0     0     0    0     0  

Initial Fut:   26  411    89   101  587    92    74  280    35    77  409    90  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    26  411    89   101  587    92    74  280    35    77  409    90  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   26  411    89   101  587    92    74  280    35    77  409    90  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   26  411    89   101  587    92    74  280    35    77  409    90  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.92 0.92  0.92  0.93 0.93  0.92  0.22 0.98  0.98  0.42 0.97  0.97  

Lanes:       0.10 1.56  0.34  0.26 1.50  0.24  1.00 0.89  0.11  1.00 0.82  0.18  

Final Sat.:   173 2740   593   456 2649   415   415 1660   208   789 1515   333  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.15 0.15  0.15  0.22 0.22  0.22  0.18 0.17  0.17  0.10 0.27  0.27  

Crit Moves:             ****             ****                        ****       

Green/Cycle: 0.21 0.21  0.21  0.31 0.31  0.31  0.38 0.38  0.38  0.38 0.38  0.38  

Volume/Cap:  0.70 0.70  0.70  0.70 0.70  0.70  0.47 0.44  0.44  0.25 0.70  0.70  

Delay/Veh:   39.5 39.5  39.5  32.3 32.3  32.3  25.3 23.3  23.3  21.5 29.3  29.3  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  39.5 39.5  39.5  32.3 32.3  32.3  25.3 23.3  23.3  21.5 29.3  29.3  

LOS by Move:    D    D     D     C    C     C     C    C     C     C    C     C  

HCM2kAvgQ:      9    9     9    11   11    11     2    7     7     2   14    14  

Note: Queue reported is the number of cars per lane. 
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Summary Scenario Comparison Report (With Average Critical Delay) 
Future Volume Alternative 

 
  Existing AM Cumulative AM Cumulative + Project AM ??? 
     Avg    Avg     Avg Avg    Avg 
   Avg  Crit  Avg  Crit  Avg  Crit Crit Crit  Avg  Crit 
   Del Crit Del  Del Crit Del  Del Crit V/C Del Del  Del Crit Del 
Intersection LOS (sec) V/C (sec) LOS (sec) V/C (sec) LOS (sec) V/C Change (sec) Change LOS (sec) V/C (sec) 
#1 University Ave & Kipling St A 9.5 0.441 18.5 B 10.6 0.551 20.2 B 10.7 0.555 + 0.004 20.4 + 0.2 ? xx.x x.xxx xx.x 
                    
#2 Lytton Ave & Kipling St C 0.6 0.015 0.6 C 0.7 0.027 0.7 C 0.8 0.041 + 0.014 0.8 + 0.1 ? xx.x x.xxx xx.x 
                    
#27 Middlefield Rd & Lytton Ave C 30.6 0.634 31.0 D 36.1 0.803 37.0 D 36.1 0.804 + 0.001 37.0 + 0.1 ? xx.x x.xxx xx.x 
                    
#35 Alma St & Lytton Av B 18.0 0.429 22.3 B 18.6 0.537 23.9 B 18.7 0.540 + 0.003 24.1 + 0.2 ? xx.x x.xxx xx.x 
                    
#104 Middlefield Road & University Avenue C 28.2 0.641 31.2 C 28.6 0.666 31.9 C 28.6 0.667 + 0.001 31.9 + 0.0 ? xx.x x.xxx xx.x 
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Detailed Scenario Comparison Report 
2000 HCM Operations (Future Volume Alternative) 

Intersection #1: University Ave & Kipling St 
 
Scenario #1: Existing AM 
   Signal=Protect/Rights=Include    
  Final Vol: 21     0     11***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

319       1   
 

Critical V/C: 0.441 
 

0  454*** 

 0 

 

Avg Crit Del (sec/veh): 18.5 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.5 
 

0 0       

   LOS: A    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
 
Scenario #2: Cumulative AM 
   Signal=Protect/Rights=Include    
  Final Vol: 26     0     14***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

3***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

19       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

399       1   
 

Critical V/C: 0.551 
 

0  568*** 

 0 

 

Avg Crit Del (sec/veh): 20.2 

 

0  

0       0 
 

Avg Delay (sec/veh): 10.6 
 

0 0       

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 0 0 0  0 0 Crit V/C: + 0.110  
  Final Vol: 0     0     0    Avg Crit Del: + 1.7  
   Signal=Protect/Rights=Include Avg Del: + 1.0  

Scenario #3: Cumulative + Project AM 
   Signal=Protect/Rights=Include    
  Final Vol: 28     0     15***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

3***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

19       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

399       1   
 

Critical V/C: 0.555 
 

0  571*** 

 0 

 

Avg Crit Del (sec/veh): 20.4 

 

0  

0       0 
 

Avg Delay (sec/veh): 10.7 
 

0 0       

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 0 0 0  0 0 Crit V/C: + 0.004  
  Final Vol: 0     0     0    Avg Crit Del: + 0.2  
   Signal=Protect/Rights=Include Avg Del: + 0.2  
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Detailed Scenario Comparison Report 

2000 HCM Unsignalized (Future Volume Alternative) 

Intersection #2: Lytton Ave & Kipling St 
 
Scenario #1: Existing AM 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     3       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

10       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

271       0   
 

Critical V/C: 0.015 
 

0  551    

 1 

 

Avg Crit Del (sec/veh): 0.6 

 

0  

13       0 
 

Avg Delay (sec/veh): 0.6 
 

1 17       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 4     3     9       
   Signal=Stop/Rights=Include    
 
 
Scenario #2: Cumulative AM 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     4       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

13       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

339       0   
 

Critical V/C: 0.027 
 

0  689    

 1 

 

Avg Crit Del (sec/veh): 0.7 

 

0  

16       0 
 

Avg Delay (sec/veh): 0.7 
 

1 21       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 0 1! 0 0 Crit V/C: + 0.012  
  Final Vol: 5     4     11    Avg Crit Del: + 0.1  
   Signal=Stop/Rights=Include Avg Del: + 0.1  

Scenario #3: Cumulative + Project AM 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     4       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

13       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

339       0   
 

Critical V/C: 0.041 
 

0  691    

 1 

 

Avg Crit Del (sec/veh): 0.8 

 

0  

16       0 
 

Avg Delay (sec/veh): 0.8 
 

1 21       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 0 1! 0 0 Crit V/C: + 0.014  
  Final Vol: 8     4     13    Avg Crit Del: + 0.1  
   Signal=Stop/Rights=Include Avg Del: + 0.1  
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Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #27: Middlefield Rd & Lytton Ave 
 
Scenario #1: Existing AM 
   Signal=Split/Rights=Include    
  Final Vol: 412     552     8***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

132       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

15       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.634 
 

1! 110    

 0 

 

Avg Crit Del (sec/veh): 31.0 

 

0  

49       0 
 

Avg Delay (sec/veh): 30.6 
 

0 8***    

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 112***  318     5       
   Signal=Split/Rights=Include    
 
 
Scenario #2: Cumulative AM 
   Signal=Split/Rights=Include    
  Final Vol: 630     610     22***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

132       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

81       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.803 
 

1! 128    

 0 

 

Avg Crit Del (sec/veh): 37.0 

 

0  

52       0 
 

Avg Delay (sec/veh): 36.1 
 

0 8***    

   LOS: D    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.169  
  Final Vol: 112     343     5*** Avg Crit Del: + 6.0  
   Signal=Split/Rights=Include Avg Del: + 5.4  

Scenario #3: Cumulative + Project AM 
   Signal=Split/Rights=Include    
  Final Vol: 632     610***  22       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

133       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

81       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.804 
 

1! 128    

 0 

 

Avg Crit Del (sec/veh): 37.0 

 

0  

52       0 
 

Avg Delay (sec/veh): 36.1 
 

0 8***    

   LOS: D    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.001  
  Final Vol: 112     343     5*** Avg Crit Del: + 0.1  
   Signal=Split/Rights=Include Avg Del: + 0.0  
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Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #35: Alma St & Lytton Av 
 
Scenario #1: Existing AM 
   Signal=Protect/Rights=Include    
  Final Vol: 15     289     157***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

58       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.429 
 

0  24    

 0 

 

Avg Crit Del (sec/veh): 22.3 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.0 
 

0 78***    

   LOS: B    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 35     472***  273       
   Signal=Protect/Rights=Overlap    
 
 
Scenario #2: Cumulative AM 
   Signal=Protect/Rights=Include    
  Final Vol: 19     361     196***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

73       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.537 
 

0  30    

 0 

 

Avg Crit Del (sec/veh): 23.9 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.6 
 

0 98***    

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 1 0 1  0 1 Crit V/C: + 0.107  
  Final Vol: 44     590***  341    Avg Crit Del: + 1.6  
   Signal=Protect/Rights=Overlap Avg Del: + 0.6  

Scenario #3: Cumulative + Project AM 
   Signal=Protect/Rights=Include    
  Final Vol: 19     361     200***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

74       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.540 
 

0  30*** 

 0 

 

Avg Crit Del (sec/veh): 24.1 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.7 
 

0 99       

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 1 0 1  0 1 Crit V/C: + 0.003  
  Final Vol: 44     590***  343    Avg Crit Del: + 0.2  
   Signal=Protect/Rights=Overlap Avg Del: + 0.1  
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Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #104: Middlefield Road & University Avenue 
 
Scenario #1: Existing AM 
   Signal=Split/Rights=Include    
  Final Vol: 77     393***  97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

43       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

225       0   
 

Critical V/C: 0.641 
 

0  529*** 

 1 

 

Avg Crit Del (sec/veh): 31.2 

 

0  

28       0 
 

Avg Delay (sec/veh): 28.2 
 

1 61       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 45***  286     64       
   Signal=Split/Rights=Include    
 
 
Scenario #2: Cumulative AM 
   Signal=Split/Rights=Include    
  Final Vol: 95     437***  97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

58       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

333       0   
 

Critical V/C: 0.666 
 

0  532*** 

 1 

 

Avg Crit Del (sec/veh): 31.9 

 

0  

33       0 
 

Avg Delay (sec/veh): 28.6 
 

1 61       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.024  
  Final Vol: 45     296***  64    Avg Crit Del: + 0.7  
   Signal=Split/Rights=Include Avg Del: + 0.4  

Scenario #3: Cumulative + Project AM 
   Signal=Split/Rights=Include    
  Final Vol: 95     437***  97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

58       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

334       0   
 

Critical V/C: 0.667 
 

0  534*** 

 1 

 

Avg Crit Del (sec/veh): 31.9 

 

0  

33       0 
 

Avg Delay (sec/veh): 28.6 
 

1 61       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.001  
  Final Vol: 46***  296     64    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: + 0.0  
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Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative AM 

Intersection #1: University Ave & Kipling St 
 
   Signal=Protect/Rights=Include    
  Final Vol: 26     0     14***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

3***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

19       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

399       1   
 

Critical V/C: 0.551 
 

0  568*** 

 0 

 

Avg Crit Del (sec/veh): 20.2 

 

0  

0       0 
 

Avg Delay (sec/veh): 10.6 
 

0 0       

   LOS: B    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
Street Name:            Kipling St                      University Ave           

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:       0    0     0    11    0    21     2  319     0     0  454    15  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    0    0     0    11    0    21     2  319     0     0  454    15  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    0    0     0    11    0    21     2  319     0     0  454    15  

User Adj:    1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     0    0     0    14    0    26     3  399     0     0  568    19  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:    0    0     0    14    0    26     3  399     0     0  568    19  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:    0    0     0    14    0    26     3  399     0     0  568    19  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  1.00 1.00  1.00  0.90 1.00  0.62  1.00 1.00  1.00  1.00 1.00  0.99  

Lanes:       0.00 0.00  0.00  0.27 0.00  0.73  0.01 0.99  0.00  0.00 0.97  0.03  

Final Sat.:     0    0     0   453    0   864    12 1888     0     0 1832    61  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.00 0.00  0.00  0.03 0.00  0.03  0.21 0.21  0.00  0.00 0.31  0.31  

Crit Moves:                   ****             ****                  ****       

Green/Cycle: 0.00 0.00  0.00  0.06 0.00  0.06  0.38 0.94  0.00  0.00 0.56  0.56  

Volume/Cap:  0.00 0.00  0.00  0.55 0.00  0.55  0.55 0.22  0.00  0.00 0.55  0.55  

Delay/Veh:    0.0  0.0   0.0  54.9  0.0  54.9  25.0  0.3   0.0   0.0 14.5  14.5  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:   0.0  0.0   0.0  54.9  0.0  54.9  25.0  0.3   0.0   0.0 14.5  14.5  

LOS by Move:    A    A     A     D    A     D     C    A     A     A    B     B  

HCM2kAvgQ:      0    0     0     2    0     2     9    1     0     0   11    11  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative + Project AM 

Intersection #1: University Ave & Kipling St 
 
   Signal=Protect/Rights=Include    
  Final Vol: 28     0     15***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

3***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

19       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

399       1   
 

Critical V/C: 0.555 
 

0  571*** 

 0 

 

Avg Crit Del (sec/veh): 20.4 

 

0  

0       0 
 

Avg Delay (sec/veh): 10.7 
 

0 0       

   LOS: B    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
Street Name:            Kipling St                      University Ave           

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:       0    0     0    11    0    21     2  319     0     0  454    15  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    0    0     0    11    0    21     2  319     0     0  454    15  

Added Vol:      0    0     0     1    0     1     0    0     0     0    3     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    0    0     0    12    0    22     2  319     0     0  457    15  

User Adj:    1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     0    0     0    15    0    28     3  399     0     0  571    19  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:    0    0     0    15    0    28     3  399     0     0  571    19  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:    0    0     0    15    0    28     3  399     0     0  571    19  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  1.00 1.00  1.00  0.90 1.00  0.62  1.00 1.00  1.00  1.00 1.00  0.99  

Lanes:       0.00 0.00  0.00  0.28 0.00  0.72  0.01 0.99  0.00  0.00 0.97  0.03  

Final Sat.:     0    0     0   469    0   860    12 1888     0     0 1832    60  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.00 0.00  0.00  0.03 0.00  0.03  0.21 0.21  0.00  0.00 0.31  0.31  

Crit Moves:                   ****             ****                  ****       

Green/Cycle: 0.00 0.00  0.00  0.06 0.00  0.06  0.38 0.94  0.00  0.00 0.56  0.56  

Volume/Cap:  0.00 0.00  0.00  0.55 0.00  0.55  0.55 0.22  0.00  0.00 0.55  0.55  

Delay/Veh:    0.0  0.0   0.0  54.5  0.0  54.5  25.3  0.3   0.0   0.0 14.6  14.6  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:   0.0  0.0   0.0  54.5  0.0  54.5  25.3  0.3   0.0   0.0 14.6  14.6  

LOS by Move:    A    A     A     D    A     D     C    A     A     A    B     B  

HCM2kAvgQ:      0    0     0     3    0     2     9    1     0     0   11    11  

Note: Queue reported is the number of cars per lane. 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    4    3     9     3    1     1    10  271    13    17  551     8  

ApproachDel:      13.9             17.6           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=16]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=891]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.0]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=5]                                      

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=891]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    4    3     9     3    1     1    10  271    13    17  551     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             870                                             

Minor Approach Volume:           16                                              

Minor Approach Volume Threshold: 333                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Unsignalized (Future Volume Alternative) 
Cumulative AM 

Intersection #2: Lytton Ave & Kipling St 
 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     4       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

13       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

339       0   
 

Critical V/C: 0.027 
 

0  689    

 1 

 

Avg Crit Del (sec/veh): 0.7 

 

0  

16       0 
 

Avg Delay (sec/veh): 0.7 
 

1 21       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 5     4     11       
   Signal=Stop/Rights=Include    
 
Street Name:            Kipling St                        Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:       4    3     9     3    1     1    10  271    13    17  551     8  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    4    3     9     3    1     1    10  271    13    17  551     8  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    4    3     9     3    1     1    10  271    13    17  551     8  

User Adj:    1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     5    4    11     4    1     1    13  339    16    21  689    10  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

FinalVolume:    5    4    11     4    1     1    13  339    16    21  689    10  

------------|---------------||---------------||---------------||---------------| 

Critical Gap Module: 

Critical Gp:  7.1  6.5   6.2   7.1  6.5   6.2   4.1 xxxx xxxxx   4.1 xxxx xxxxx  

FollowUpTim:  3.5  4.0   3.3   3.5  4.0   3.3   2.2 xxxx xxxxx   2.2 xxxx xxxxx  

------------|---------------||---------------||---------------||---------------| 

Capacity Module: 

Cnflict Vol: 1109 1113   347  1116 1116   694   699 xxxx xxxxx   355 xxxx xxxxx  

Potent Cap.:  189  210   701   187  209   446   907 xxxx xxxxx  1215 xxxx xxxxx  

Move Cap.:    183  204   701   177  203   446   907 xxxx xxxxx  1215 xxxx xxxxx  

Volume/Cap:  0.03 0.02  0.02  0.02 0.01  0.00  0.01 xxxx  xxxx  0.02 xxxx  xxxx  

------------|---------------||---------------||---------------||---------------| 

Level Of Service Module: 

2Way95thQ:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   0.0 xxxx xxxxx   0.1 xxxx xxxxx  

Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   9.0 xxxx xxxxx   8.0 xxxx xxxxx  

LOS by Move:    *    *     *     *    *     *     A    *     *     A    *     *  

Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   

Shared Cap.: xxxx  323 xxxxx  xxxx  207 xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  

SharedQueue:xxxxx  0.2 xxxxx xxxxx  0.1 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shrd ConDel:xxxxx 16.9 xxxxx xxxxx 22.9 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shared LOS:     *    C     *     *    C     *     *    *     *     *    *     *  

ApproachDel:      16.9             22.9           xxxxxx           xxxxxx 

ApproachLOS:         C                C                *                *        

Note: Queue reported is the number of cars per lane. 

                     Peak Hour Delay Signal Warrant Report                       

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    4    3     9     3    1     1    10  271    13    17  551     8  

ApproachDel:      16.9             22.9           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=16]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=891]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.0]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=5]                                      

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=891]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    4    3     9     3    1     1    10  271    13    17  551     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             870                                             

Minor Approach Volume:           16                                              

Minor Approach Volume Threshold: 333                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Unsignalized (Future Volume Alternative) 
Cumulative + Project AM 

Intersection #2: Lytton Ave & Kipling St 
 
   Signal=Stop/Rights=Include    
  Final Vol: 1     1     4       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

13       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

339       0   
 

Critical V/C: 0.041 
 

0  691    

 1 

 

Avg Crit Del (sec/veh): 0.8 

 

0  

16       0 
 

Avg Delay (sec/veh): 0.8 
 

1 21       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 8     4     13       
   Signal=Stop/Rights=Include    
 
Street Name:            Kipling St                        Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:       4    3     9     3    1     1    10  271    13    17  551     8  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    4    3     9     3    1     1    10  271    13    17  551     8  

Added Vol:      2    0     1     0    0     0     0    0     0     0    2     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    6    3    10     3    1     1    10  271    13    17  553     8  

User Adj:    1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     8    4    13     4    1     1    13  339    16    21  691    10  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

FinalVolume:    8    4    13     4    1     1    13  339    16    21  691    10  

------------|---------------||---------------||---------------||---------------| 

Critical Gap Module: 

Critical Gp:  7.1  6.5   6.2   7.1  6.5   6.2   4.1 xxxx xxxxx   4.1 xxxx xxxxx  

FollowUpTim:  3.5  4.0   3.3   3.5  4.0   3.3   2.2 xxxx xxxxx   2.2 xxxx xxxxx  

------------|---------------||---------------||---------------||---------------| 

Capacity Module: 

Cnflict Vol: 1112 1116   347  1119 1119   696   701 xxxx xxxxx   355 xxxx xxxxx  

Potent Cap.:  188  209   701   186  209   445   905 xxxx xxxxx  1215 xxxx xxxxx  

Move Cap.:    182  203   701   176  202   445   905 xxxx xxxxx  1215 xxxx xxxxx  

Volume/Cap:  0.04 0.02  0.02  0.02 0.01  0.00  0.01 xxxx  xxxx  0.02 xxxx  xxxx  

------------|---------------||---------------||---------------||---------------| 

Level Of Service Module: 

2Way95thQ:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   0.0 xxxx xxxxx   0.1 xxxx xxxxx  

Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   9.0 xxxx xxxxx   8.0 xxxx xxxxx  

LOS by Move:    *    *     *     *    *     *     A    *     *     A    *     *  

Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   

Shared Cap.: xxxx  306 xxxxx  xxxx  206 xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  

SharedQueue:xxxxx  0.3 xxxxx xxxxx  0.1 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shrd ConDel:xxxxx 17.7 xxxxx xxxxx 23.0 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shared LOS:     *    C     *     *    C     *     *    *     *     *    *     *  

ApproachDel:      17.7             23.0           xxxxxx           xxxxxx 

ApproachLOS:         C                C                *                *        

Note: Queue reported is the number of cars per lane. 

                     Peak Hour Delay Signal Warrant Report                       

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    3    10     3    1     1    10  271    13    17  553     8  

ApproachDel:      17.7             23.0           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=19]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=896]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.0]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=5]                                      

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=896]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    3    10     3    1     1    10  271    13    17  553     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             872                                             

Minor Approach Volume:           19                                              

Minor Approach Volume Threshold: 332                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative AM 

Intersection #27: Middlefield Rd & Lytton Ave 
 
   Signal=Split/Rights=Include    
  Final Vol: 630     610     22***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

132       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

81       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.803 
 

1! 128    

 0 

 

Avg Crit Del (sec/veh): 37.0 

 

0  

52       0 
 

Avg Delay (sec/veh): 36.1 
 

0 8***    

   LOS: D    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 112     343     5***    
   Signal=Split/Rights=Include    
 
Street Name:          Middlefield Rd                      Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10    10   10    10    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: 

Base Vol:     112  343     5    22  610   630   132   21    52     8  128    81  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:  112  343     5    22  610   630   132   21    52     8  128    81  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:  112  343     5    22  610   630   132   21    52     8  128    81  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:   112  343     5    22  610   630   132   21    52     8  128    81  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:  112  343     5    22  610   630   132   21    52     8  128    81  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:  112  343     5    22  610   630   132   21    52     8  128    81  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.94 0.94  0.94  0.88 0.88  0.88  0.93 0.93  0.93  0.95 0.95  0.95  

Lanes:       0.49 1.49  0.02  0.03 0.97  1.00  1.48 0.15  0.37  0.04 0.59  0.37  

Final Sat.:   867 2654    39    58 1612  1665  2612  268   663    66 1063   672  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.13 0.13  0.13  0.38 0.38  0.38  0.05 0.08  0.08  0.12 0.12  0.12  

Crit Moves:             ****  ****                  ****        ****            

Green/Cycle: 0.16 0.16  0.16  0.47 0.47  0.47  0.10 0.10  0.10  0.15 0.15  0.15  

Volume/Cap:  0.81 0.81  0.81  0.81 0.81  0.81  0.51 0.78  0.78  0.81 0.81  0.81  

Delay/Veh:   48.7 48.7  48.7  25.8 25.8  25.8  43.7 58.4  58.4  57.2 57.2  57.2  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  48.7 48.7  48.7  25.8 25.8  25.8  43.7 58.4  58.4  57.2 57.2  57.2  

LOS by Move:    D    D     D     C    C     C     D    E     E     E    E     E  

HCM2kAvgQ:      7    7     7    19   19    19     3    5     5     9    9     9  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative + Project AM 

Intersection #27: Middlefield Rd & Lytton Ave 
 
   Signal=Split/Rights=Include    
  Final Vol: 632     610***  22       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

133       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

81       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

21***    1!  
 

Critical V/C: 0.804 
 

1! 128    

 0 

 

Avg Crit Del (sec/veh): 37.0 

 

0  

52       0 
 

Avg Delay (sec/veh): 36.1 
 

0 8***    

   LOS: D    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 112     343     5***    
   Signal=Split/Rights=Include    
 
Street Name:          Middlefield Rd                      Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10    10   10    10    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: 

Base Vol:     112  343     5    22  610   630   132   21    52     8  128    81  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:  112  343     5    22  610   630   132   21    52     8  128    81  

Added Vol:      0    0     0     0    0     2     1    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:  112  343     5    22  610   632   133   21    52     8  128    81  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:   112  343     5    22  610   632   133   21    52     8  128    81  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:  112  343     5    22  610   632   133   21    52     8  128    81  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:  112  343     5    22  610   632   133   21    52     8  128    81  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.94 0.94  0.94  0.88 0.88  0.88  0.93 0.93  0.93  0.95 0.95  0.95  

Lanes:       0.49 1.49  0.02  0.03 0.97  1.00  1.48 0.15  0.37  0.04 0.59  0.37  

Final Sat.:   867 2654    39    58 1610  1668  2615  267   660    66 1063   672  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.13 0.13  0.13  0.38 0.38  0.38  0.05 0.08  0.08  0.12 0.12  0.12  

Crit Moves:             ****       ****             ****        ****            

Green/Cycle: 0.16 0.16  0.16  0.47 0.47  0.47  0.10 0.10  0.10  0.15 0.15  0.15  

Volume/Cap:  0.81 0.81  0.81  0.81 0.81  0.81  0.51 0.79  0.79  0.81 0.81  0.81  

Delay/Veh:   48.7 48.7  48.7  25.8 25.8  25.8  43.7 58.6  58.6  57.3 57.3  57.3  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  48.7 48.7  48.7  25.8 25.8  25.8  43.7 58.6  58.6  57.3 57.3  57.3  

LOS by Move:    D    D     D     C    C     C     D    E     E     E    E     E  

HCM2kAvgQ:      7    7     7    19   19    19     3    5     5     9    9     9  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative AM 

Intersection #35: Alma St & Lytton Av 
 
   Signal=Protect/Rights=Include    
  Final Vol: 19     361     196***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

73       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.537 
 

0  30    

 0 

 

Avg Crit Del (sec/veh): 23.9 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.6 
 

0 98***    

   LOS: B    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 44     590***  341       
   Signal=Protect/Rights=Overlap    
 
Street Name:             Alma St                          Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     0    0     0    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:      35  472   273   157  289    15     1    0     1    78   24    58  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   35  472   273   157  289    15     1    0     1    78   24    58  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   35  472   273   157  289    15     1    0     1    78   24    58  

User Adj:    1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    44  590   341   196  361    19     1    0     1    98   30    73  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   44  590   341   196  361    19     1    0     1    98   30    73  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   44  590   341   196  361    19     1    0     1    98   30    73  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.95 1.00  0.74  0.95 0.99  0.97  0.91 1.00  0.90  0.96 0.96  0.80  

Lanes:       1.00 1.00  1.00  1.00 0.95  0.05  0.50 0.00  0.50  0.76 0.24  1.00  

Final Sat.:  1805 1900  1401  1805 1792    93   859    0   859  1399  431  1511  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.02 0.31  0.24  0.11 0.20  0.20  0.00 0.00  0.00  0.07 0.07  0.05  

Crit Moves:       ****        ****             ****             ****            

Green/Cycle: 0.25 0.58  0.71  0.20 0.53  0.53  0.00 0.00  0.00  0.13 0.13  0.33  

Volume/Cap:  0.10 0.54  0.34  0.54 0.38  0.38  0.54 0.00  0.54  0.54 0.54  0.14  

Delay/Veh:   29.9 13.9   6.1  38.7 14.7  14.7 139.7  0.0 139.7  44.7 44.7  24.5  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  29.9 13.9   6.1  38.7 14.7  14.7 139.7  0.0 139.7  44.7 44.7  24.5  

LOS by Move:    C    B     A     D    B     B     F    A     F     D    D     C  

HCM2kAvgQ:      1   12     4     6    7     7     1    0     1     4    4     2  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative + Project AM 

Intersection #35: Alma St & Lytton Av 
 
   Signal=Protect/Rights=Include    
  Final Vol: 19     361     200***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

1***    
 

0  
Cycle Time (sec): 104 

 
 

1 
 

74       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

0       0   
 

Critical V/C: 0.540 
 

0  30*** 

 0 

 

Avg Crit Del (sec/veh): 24.1 

 

1  

1       0 
 

Avg Delay (sec/veh): 18.7 
 

0 99       

   LOS: B    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 44     590***  343       
   Signal=Protect/Rights=Overlap    
 
Street Name:             Alma St                          Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     0    0     0    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 8:00 AM - 9:00 AM 

Base Vol:      35  472   273   157  289    15     1    0     1    78   24    58  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   35  472   273   157  289    15     1    0     1    78   24    58  

Added Vol:      0    0     1     3    0     0     0    0     0     1    0     1  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   35  472   274   160  289    15     1    0     1    79   24    59  

User Adj:    1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    44  590   343   200  361    19     1    0     1    99   30    74  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   44  590   343   200  361    19     1    0     1    99   30    74  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   44  590   343   200  361    19     1    0     1    99   30    74  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.95 1.00  0.74  0.95 0.99  0.97  0.91 1.00  0.90  0.96 0.96  0.80  

Lanes:       1.00 1.00  1.00  1.00 0.95  0.05  0.50 0.00  0.50  0.77 0.23  1.00  

Final Sat.:  1805 1900  1401  1805 1792    93   859    0   859  1403  426  1511  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.02 0.31  0.24  0.11 0.20  0.20  0.00 0.00  0.00  0.07 0.07  0.05  

Crit Moves:       ****        ****             ****                  ****       

Green/Cycle: 0.25 0.58  0.71  0.21 0.53  0.53  0.00 0.00  0.00  0.13 0.13  0.34  

Volume/Cap:  0.10 0.54  0.35  0.54 0.38  0.38  0.54 0.00  0.54  0.54 0.54  0.15  

Delay/Veh:   29.9 14.2   6.2  38.5 14.7  14.7 142.0  0.0 142.0  44.8 44.8  24.3  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  29.9 14.2   6.2  38.5 14.7  14.7 142.0  0.0 142.0  44.8 44.8  24.3  

LOS by Move:    C    B     A     D    B     B     F    A     F     D    D     C  

HCM2kAvgQ:      1   12     4     6    7     7     1    0     1     4    4     2  

Note: Queue reported is the number of cars per lane. 
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Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative AM 

Intersection #104: Middlefield Road & University Avenue 
 
   Signal=Split/Rights=Include    
  Final Vol: 95     437***  97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

58       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

333       0   
 

Critical V/C: 0.666 
 

0  532*** 

 1 

 

Avg Crit Del (sec/veh): 31.9 

 

0  

33       0 
 

Avg Delay (sec/veh): 28.6 
 

1 61       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 45     296***  64       
   Signal=Split/Rights=Include    
 
Street Name:         Middlefield Road                 University Avenue          

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     7   10    10     7   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: 

Base Vol:      45  296    64    97  437    95    58  333    33    61  532    50  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   45  296    64    97  437    95    58  333    33    61  532    50  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   45  296    64    97  437    95    58  333    33    61  532    50  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    45  296    64    97  437    95    58  333    33    61  532    50  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   45  296    64    97  437    95    58  333    33    61  532    50  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   45  296    64    97  437    95    58  333    33    61  532    50  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.92 0.92  0.92  0.92 0.92  0.92  0.23 0.99  0.99  0.42 0.99  0.99  

Lanes:       0.22 1.46  0.32  0.31 1.39  0.30  1.00 0.91  0.09  1.00 0.91  0.09  

Final Sat.:   389 2560   553   540 2431   528   435 1706   169   794 1714   161  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.12 0.12  0.12  0.18 0.18  0.18  0.13 0.20  0.20  0.08 0.31  0.31  

Crit Moves:       ****             ****                              ****       

Green/Cycle: 0.17 0.17  0.17  0.27 0.27  0.27  0.47 0.47  0.47  0.47 0.47  0.47  

Volume/Cap:  0.67 0.67  0.67  0.67 0.67  0.67  0.29 0.42  0.42  0.16 0.67  0.67  

Delay/Veh:   41.4 41.4  41.4  34.3 34.3  34.3  17.2 18.0  18.0  15.6 22.6  22.6  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  41.4 41.4  41.4  34.3 34.3  34.3  17.2 18.0  18.0  15.6 22.6  22.6  

LOS by Move:    D    D     D     C    C     C     B    B     B     B    C     C  

HCM2kAvgQ:      7    7     7     9    9     9     1    7     7     1   14    14  

Note: Queue reported is the number of cars per lane. 
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Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative + Project AM 

Intersection #104: Middlefield Road & University Avenue 
 
   Signal=Split/Rights=Include    
  Final Vol: 95     437***  97       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

58       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

50       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

334       0   
 

Critical V/C: 0.667 
 

0  534*** 

 1 

 

Avg Crit Del (sec/veh): 31.9 

 

0  

33       0 
 

Avg Delay (sec/veh): 28.6 
 

1 61       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 46***  296     64       
   Signal=Split/Rights=Include    
 
Street Name:         Middlefield Road                 University Avenue          

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     7   10    10     7   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: 

Base Vol:      45  296    64    97  437    95    58  333    33    61  532    50  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   45  296    64    97  437    95    58  333    33    61  532    50  

Added Vol:      1    0     0     0    0     0     0    1     0     0    2     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   46  296    64    97  437    95    58  334    33    61  534    50  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    46  296    64    97  437    95    58  334    33    61  534    50  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   46  296    64    97  437    95    58  334    33    61  534    50  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   46  296    64    97  437    95    58  334    33    61  534    50  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.92 0.92  0.92  0.92 0.92  0.92  0.23 0.99  0.99  0.42 0.99  0.99  

Lanes:       0.23 1.46  0.31  0.31 1.39  0.30  1.00 0.91  0.09  1.00 0.91  0.09  

Final Sat.:   397 2553   552   540 2431   528   431 1707   169   792 1715   161  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.12 0.12  0.12  0.18 0.18  0.18  0.13 0.20  0.20  0.08 0.31  0.31  

Crit Moves:  ****                  ****                              ****       

Green/Cycle: 0.17 0.17  0.17  0.27 0.27  0.27  0.47 0.47  0.47  0.47 0.47  0.47  

Volume/Cap:  0.67 0.67  0.67  0.67 0.67  0.67  0.29 0.42  0.42  0.16 0.67  0.67  

Delay/Veh:   41.4 41.4  41.4  34.4 34.4  34.4  17.2 18.0  18.0  15.6 22.6  22.6  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  41.4 41.4  41.4  34.4 34.4  34.4  17.2 18.0  18.0  15.6 22.6  22.6  

LOS by Move:    D    D     D     C    C     C     B    B     B     B    C     C  

HCM2kAvgQ:      7    7     7     9    9     9     1    7     7     1   14    14  

Note: Queue reported is the number of cars per lane. 
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Summary Scenario Comparison Report (With Average Critical Delay) 
Future Volume Alternative 

 
  Existing PM Cumulative PM Cumulative + Project PM ??? 
     Avg    Avg     Avg Avg    Avg 
   Avg  Crit  Avg  Crit  Avg  Crit Crit Crit  Avg  Crit 
   Del Crit Del  Del Crit Del  Del Crit V/C Del Del  Del Crit Del 
Intersection LOS (sec) V/C (sec) LOS (sec) V/C (sec) LOS (sec) V/C Change (sec) Change LOS (sec) V/C (sec) 
#1 University Ave & Kipling St A 9.9 0.416 18.2 B 10.7 0.520 19.6 B 11.4 0.528 + 0.008 20.4 + 0.8 ? xx.x x.xxx xx.x 
                    
#2 Lytton Ave & Kipling St B 0.7 0.022 0.7 C 0.8 0.039 0.8 C 1.0 0.071 + 0.032 1.0 + 0.2 ? xx.x x.xxx xx.x 
                    
#27 Middlefield Rd & Lytton Ave D 37.0 0.724 38.2 F 158.5 1.196 171.5 F 158.8 1.197 + 0.001 171.8 + 0.3 ? xx.x x.xxx xx.x 
                    
#35 Alma St & Lytton Av C 20.9 0.583 26.3 C 23.6 0.729 31.4 C 23.8 0.731 + 0.002 31.6 + 0.2 ? xx.x x.xxx xx.x 
                    
#104 Middlefield Road & University Avenue C 31.3 0.701 33.5 F 260.5 1.668 346.7 F 260.3 1.668 + 0.000 346.7 + 0.0 ? xx.x x.xxx xx.x 
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Detailed Scenario Comparison Report 
2000 HCM Operations (Future Volume Alternative) 

Intersection #1: University Ave & Kipling St 
 
Scenario #1: Existing PM 
   Signal=Protect/Rights=Include    
  Final Vol: 16     0     8***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

2***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

24       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

377       1   
 

Critical V/C: 0.416 
 

0  355*** 

 0 

 

Avg Crit Del (sec/veh): 18.2 

 

0  

0       0 
 

Avg Delay (sec/veh): 9.9 
 

0 0       

   LOS: A    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
 
Scenario #2: Cumulative PM 
   Signal=Protect/Rights=Include    
  Final Vol: 20     0     10***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

3***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

30       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

471       1   
 

Critical V/C: 0.520 
 

0  444*** 

 0 

 

Avg Crit Del (sec/veh): 19.6 

 

0  

0       0 
 

Avg Delay (sec/veh): 10.7 
 

0 0       

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 0 0 0  0 0 Crit V/C: + 0.104  
  Final Vol: 0     0     0    Avg Crit Del: + 1.4  
   Signal=Protect/Rights=Include Avg Del: + 0.8  

Scenario #3: Cumulative + Project PM 
   Signal=Protect/Rights=Include    
  Final Vol: 26     0     15***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

3***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

30       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

471       1   
 

Critical V/C: 0.528 
 

0  445*** 

 0 

 

Avg Crit Del (sec/veh): 20.4 

 

0  

0       0 
 

Avg Delay (sec/veh): 11.4 
 

0 0       

   LOS: B    

   

     

  
 

Change 

 

  Lanes: 0 0 0  0 0 Crit V/C: + 0.008  
  Final Vol: 0     0     0    Avg Crit Del: + 0.8  
   Signal=Protect/Rights=Include Avg Del: + 0.7  
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Detailed Scenario Comparison Report 

2000 HCM Unsignalized (Future Volume Alternative) 

Intersection #2: Lytton Ave & Kipling St 
 
Scenario #1: Existing PM 
   Signal=Stop/Rights=Include    
  Final Vol: 6     3     5       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

4       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

8       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

468       0   
 

Critical V/C: 0.022 
 

0  357    

 1 

 

Avg Crit Del (sec/veh): 0.7 

 

0  

7       0 
 

Avg Delay (sec/veh): 0.7 
 

1 5       

   LOS: B    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 6     2     13       
   Signal=Stop/Rights=Include    
 
 
Scenario #2: Cumulative PM 
   Signal=Stop/Rights=Include    
  Final Vol: 8     4     6       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

5       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

585       0   
 

Critical V/C: 0.039 
 

0  446    

 1 

 

Avg Crit Del (sec/veh): 0.8 

 

0  

9       0 
 

Avg Delay (sec/veh): 0.8 
 

1 6       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 0 1! 0 0 Crit V/C: + 0.017  
  Final Vol: 8     3     16    Avg Crit Del: + 0.1  
   Signal=Stop/Rights=Include Avg Del: + 0.1  

Scenario #3: Cumulative + Project PM 
   Signal=Stop/Rights=Include    
  Final Vol: 8     4     6       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

5       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

585       0   
 

Critical V/C: 0.071 
 

0  446    

 1 

 

Avg Crit Del (sec/veh): 1.0 

 

0  

9       0 
 

Avg Delay (sec/veh): 1.0 
 

1 6       

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 0 0 1! 0 0 Crit V/C: + 0.032  
  Final Vol: 14     4     19    Avg Crit Del: + 0.2  
   Signal=Stop/Rights=Include Avg Del: + 0.2  
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Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #27: Middlefield Rd & Lytton Ave 
 
Scenario #1: Existing PM 
   Signal=Split/Rights=Include    
  Final Vol: 185     639     21***    
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

300       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 0.724 
 

1! 59    

 0 

 

Avg Crit Del (sec/veh): 38.2 

 

0  

88       0 
 

Avg Delay (sec/veh): 37.0 
 

0 5***    

   LOS: D    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 91     481***  10       
   Signal=Split/Rights=Include    
 
 
Scenario #2: Cumulative PM 
   Signal=Split/Rights=Include    
  Final Vol: 349     1331***  21       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

305       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107       1!  
 

Critical V/C: 1.196 
 

1! 70    

 0 

 

Avg Crit Del (sec/veh): 171.5 

 

0  

117***    0 
 

Avg Delay (sec/veh): 158.5 
 

0 5***    

   LOS: F    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.472  
  Final Vol: 105     996     10*** Avg Crit Del: + 133.3  
   Signal=Split/Rights=Include Avg Del: + 121.6  

Scenario #3: Cumulative + Project PM 
   Signal=Split/Rights=Include    
  Final Vol: 349     1331***  21       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

307       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 1.197 
 

1! 70    

 0 

 

Avg Crit Del (sec/veh): 171.8 

 

0  

117       0 
 

Avg Delay (sec/veh): 158.8 
 

0 5***    

   LOS: F    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.001  
  Final Vol: 105     996     10*** Avg Crit Del: + 0.3  
   Signal=Split/Rights=Include Avg Del: + 0.2  
 
 



COMPARE Tue Oct 07 10:35:18 2014 Page 2-4 

Traffix 8.0.0715 Copyright (c) 2008 Dowling Associates, Inc. Licensed to Hexagon Trans., San Jose 

 

429 University Avenue, Palo Alto 
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Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #35: Alma St & Lytton Av 
 
Scenario #1: Existing PM 
   Signal=Protect/Rights=Include    
  Final Vol: 12     349     177***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

113       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.583 
 

0  23    

 0 

 

Avg Crit Del (sec/veh): 26.3 

 

1  

0       0 
 

Avg Delay (sec/veh): 20.9 
 

0 183***    

   LOS: C    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 28     609***  289       
   Signal=Protect/Rights=Overlap    
 
 
Scenario #2: Cumulative PM 
   Signal=Protect/Rights=Include    
  Final Vol: 15     436     221***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

141       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.729 
 

0  29    

 0 

 

Avg Crit Del (sec/veh): 31.4 

 

1  

0       0 
 

Avg Delay (sec/veh): 23.6 
 

0 229***    

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 1 0 1  0 1 Crit V/C: + 0.146  
  Final Vol: 35     761***  361    Avg Crit Del: + 5.0  
   Signal=Protect/Rights=Overlap Avg Del: + 2.7  

Scenario #3: Cumulative + Project PM 
   Signal=Protect/Rights=Include    
  Final Vol: 15     436     223***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

145       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.731 
 

0  29    

 0 

 

Avg Crit Del (sec/veh): 31.6 

 

1  

0       0 
 

Avg Delay (sec/veh): 23.8 
 

0 231***    

   LOS: C    

   

     

  
 

Change 

 

  Lanes: 1 0 1  0 1 Crit V/C: + 0.002  
  Final Vol: 35     761***  361    Avg Crit Del: + 0.2  
   Signal=Protect/Rights=Overlap Avg Del: + 0.1  
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Detailed Scenario Comparison Report 

2000 HCM Operations (Future Volume Alternative) 

Intersection #104: Middlefield Road & University Avenue 
 
Scenario #1: Existing PM 
   Signal=Split/Rights=Include    
  Final Vol: 92     584***  101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 4/24/2013 Rights=Include Lanes: Final Vol: 
 

74       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

278       0   
 

Critical V/C: 0.701 
 

0  409*** 

 1 

 

Avg Crit Del (sec/veh): 33.5 

 

0  

34       0 
 

Avg Delay (sec/veh): 31.3 
 

1 77       

   LOS: C    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 26***  402     89       
   Signal=Split/Rights=Include    
 
 
Scenario #2: Cumulative PM 
   Signal=Split/Rights=Include    
  Final Vol: 107     1290***  101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

196***    
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

304       0   
 

Critical V/C: 1.668 
 

0  423    

 1 

 

Avg Crit Del (sec/veh): 346.7 

 

0  

34       0 
 

Avg Delay (sec/veh): 260.5 
 

1 77       

   LOS: F    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.966  
  Final Vol: 47     721***  160    Avg Crit Del: + 313.3  
   Signal=Split/Rights=Include Avg Del: + 229.2  

Scenario #3: Cumulative + Project PM 
   Signal=Split/Rights=Include    
  Final Vol: 107     1290***  101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

196***    
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

306       0   
 

Critical V/C: 1.668 
 

0  423    

 1 

 

Avg Crit Del (sec/veh): 346.7 

 

0  

35       0 
 

Avg Delay (sec/veh): 260.3 
 

1 77       

   LOS: F    

   

     

  
 

Change 

 

  Lanes: 0 1 0  1 0 Crit V/C: + 0.000  
  Final Vol: 47     721***  160    Avg Crit Del: + 0.0  
   Signal=Split/Rights=Include Avg Del: - 0.2  
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative PM 

Intersection #1: University Ave & Kipling St 
 
   Signal=Protect/Rights=Include    
  Final Vol: 20     0     10***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

3***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

30       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

471       1   
 

Critical V/C: 0.520 
 

0  444*** 

 0 

 

Avg Crit Del (sec/veh): 19.6 

 

0  

0       0 
 

Avg Delay (sec/veh): 10.7 
 

0 0       

   LOS: B    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
Street Name:            Kipling St                      University Ave           

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 4:00 PM - 5:00 PM 

Base Vol:       0    0     0     8    0    16     2  377     0     0  355    24  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    0    0     0     8    0    16     2  377     0     0  355    24  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    0    0     0     8    0    16     2  377     0     0  355    24  

User Adj:    1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     0    0     0    10    0    20     3  471     0     0  444    30  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:    0    0     0    10    0    20     3  471     0     0  444    30  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:    0    0     0    10    0    20     3  471     0     0  444    30  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  1.00 1.00  1.00  0.90 1.00  0.79  1.00 1.00  1.00  1.00 0.99  0.98  

Lanes:       0.00 0.00  0.00  0.31 0.00  0.69  0.01 0.99  0.00  0.00 0.94  0.06  

Final Sat.:     0    0     0   522    0  1044    10 1890     0     0 1762   119  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.00 0.00  0.00  0.02 0.00  0.02  0.25 0.25  0.00  0.00 0.25  0.25  

Crit Moves:                   ****             ****                  ****       

Green/Cycle: 0.00 0.00  0.00  0.04 0.00  0.04  0.48 0.96  0.00  0.00 0.48  0.48  

Volume/Cap:  0.00 0.00  0.00  0.52 0.00  0.52  0.52 0.26  0.00  0.00 0.52  0.52  

Delay/Veh:    0.0  0.0   0.0  55.5  0.0  55.5  18.6  0.2   0.0   0.0 18.3  18.3  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:   0.0  0.0   0.0  55.5  0.0  55.5  18.6  0.2   0.0   0.0 18.3  18.3  

LOS by Move:    A    A     A     E    A     E     B    A     A     A    B     B  

HCM2kAvgQ:      0    0     0     2    0     2    10    1     0     0   10    10  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative + Project PM 

Intersection #1: University Ave & Kipling St 
 
   Signal=Protect/Rights=Include    
  Final Vol: 26     0     15***    
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Protect 

     

 
 
 
Signal=Protect 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

3***    
 

0  
Cycle Time (sec): 100 

 
 

0 
 

30       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

471       1   
 

Critical V/C: 0.528 
 

0  445*** 

 0 

 

Avg Crit Del (sec/veh): 20.4 

 

0  

0       0 
 

Avg Delay (sec/veh): 11.4 
 

0 0       

   LOS: B    

   

     

   

  Lanes: 0 0 0  0 0    
  Final Vol: 0     0     0       
   Signal=Protect/Rights=Include    
 
Street Name:            Kipling St                      University Ave           

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 4:00 PM - 5:00 PM 

Base Vol:       0    0     0     8    0    16     2  377     0     0  355    24  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    0    0     0     8    0    16     2  377     0     0  355    24  

Added Vol:      0    0     0     4    0     5     0    0     0     0    1     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    0    0     0    12    0    21     2  377     0     0  356    24  

User Adj:    1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     0    0     0    15    0    26     3  471     0     0  445    30  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:    0    0     0    15    0    26     3  471     0     0  445    30  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:    0    0     0    15    0    26     3  471     0     0  445    30  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  1.00 1.00  1.00  0.90 1.00  0.80  1.00 1.00  1.00  1.00 0.99  0.98  

Lanes:       0.00 0.00  0.00  0.34 0.00  0.66  0.01 0.99  0.00  0.00 0.94  0.06  

Final Sat.:     0    0     0   575    0  1006    10 1890     0     0 1763   119  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.00 0.00  0.00  0.03 0.00  0.03  0.25 0.25  0.00  0.00 0.25  0.25  

Crit Moves:                   ****             ****                  ****       

Green/Cycle: 0.00 0.00  0.00  0.05 0.00  0.05  0.47 0.95  0.00  0.00 0.48  0.48  

Volume/Cap:  0.00 0.00  0.00  0.53 0.00  0.53  0.53 0.26  0.00  0.00 0.53  0.53  

Delay/Veh:    0.0  0.0   0.0  53.0  0.0  53.0  19.1  0.2   0.0   0.0 18.8  18.8  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:   0.0  0.0   0.0  53.0  0.0  53.0  19.1  0.2   0.0   0.0 18.8  18.8  

LOS by Move:    A    A     A     D    A     D     B    A     A     A    B     B  

HCM2kAvgQ:      0    0     0     2    0     2    10    1     0     0   10    10  

Note: Queue reported is the number of cars per lane. 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    2    13     5    3     6     4  468     7     5  357     8  

ApproachDel:      14.1             15.0           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=21]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=884]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=14]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=884]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    2    13     5    3     6     4  468     7     5  357     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             849                                             

Minor Approach Volume:           21                                              

Minor Approach Volume Threshold: 341                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Unsignalized (Future Volume Alternative) 
Cumulative PM 

Intersection #2: Lytton Ave & Kipling St 
 
   Signal=Stop/Rights=Include    
  Final Vol: 8     4     6       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

5       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

585       0   
 

Critical V/C: 0.039 
 

0  446    

 1 

 

Avg Crit Del (sec/veh): 0.8 

 

0  

9       0 
 

Avg Delay (sec/veh): 0.8 
 

1 6       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 8     3     16       
   Signal=Stop/Rights=Include    
 
Street Name:            Kipling St                        Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 4:45 PM - 5:45 PM 

Base Vol:       6    2    13     5    3     6     4  468     7     5  357     8  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    6    2    13     5    3     6     4  468     7     5  357     8  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:    6    2    13     5    3     6     4  468     7     5  357     8  

User Adj:    1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:     8    3    16     6    4     8     5  585     9     6  446    10  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

FinalVolume:    8    3    16     6    4     8     5  585     9     6  446    10  

------------|---------------||---------------||---------------||---------------| 

Critical Gap Module: 

Critical Gp:  7.1  6.5   6.2   7.1  6.5   6.2   4.1 xxxx xxxxx   4.1 xxxx xxxxx  

FollowUpTim:  3.5  4.0   3.3   3.5  4.0   3.3   2.2 xxxx xxxxx   2.2 xxxx xxxxx  

------------|---------------||---------------||---------------||---------------| 

Capacity Module: 

Cnflict Vol: 1069 1068   589  1073 1068   451   456 xxxx xxxxx   594 xxxx xxxxx  

Potent Cap.:  201  223   512   200  224   612  1115 xxxx xxxxx   992 xxxx xxxxx  

Move Cap.:    194  221   512   190  221   612  1115 xxxx xxxxx   992 xxxx xxxxx  

Volume/Cap:  0.04 0.01  0.03  0.03 0.02  0.01  0.00 xxxx  xxxx  0.01 xxxx  xxxx  

------------|---------------||---------------||---------------||---------------| 

Level Of Service Module: 

2Way95thQ:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   0.0 xxxx xxxxx   0.0 xxxx xxxxx  

Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   8.2 xxxx xxxxx   8.7 xxxx xxxxx  

LOS by Move:    *    *     *     *    *     *     A    *     *     A    *     *  

Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   

Shared Cap.: xxxx  321 xxxxx  xxxx  282 xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  

SharedQueue:xxxxx  0.3 xxxxx xxxxx  0.2 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shrd ConDel:xxxxx 17.2 xxxxx xxxxx 18.6 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shared LOS:     *    C     *     *    C     *     *    *     *     *    *     *  

ApproachDel:      17.2             18.6           xxxxxx           xxxxxx 

ApproachLOS:         C                C                *                *        

Note: Queue reported is the number of cars per lane. 

                     Peak Hour Delay Signal Warrant Report                       

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    2    13     5    3     6     4  468     7     5  357     8  

ApproachDel:      17.2             18.6           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=21]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=884]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=14]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=884]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:    6    2    13     5    3     6     4  468     7     5  357     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             849                                             

Minor Approach Volume:           21                                              

Minor Approach Volume Threshold: 341                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Unsignalized (Future Volume Alternative) 
Cumulative + Project PM 

Intersection #2: Lytton Ave & Kipling St 
 
   Signal=Stop/Rights=Include    
  Final Vol: 8     4     6       
  Lanes: 0 0 1! 0 0    
   

 
 
Signal=Uncontrol 

     

 
 
 
Signal=Uncontrol 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Include Lanes: Final Vol: 
 

5       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 0 

 

 
1 

 

585       0   
 

Critical V/C: 0.071 
 

0  446    

 1 

 

Avg Crit Del (sec/veh): 1.0 

 

0  

9       0 
 

Avg Delay (sec/veh): 1.0 
 

1 6       

   LOS: C    

   

     

   

  Lanes: 0 0 1! 0 0    
  Final Vol: 14     4     19       
   Signal=Stop/Rights=Include    
 
Street Name:            Kipling St                        Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 4:45 PM - 5:45 PM 

Base Vol:       6    2    13     5    3     6     4  468     7     5  357     8  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:    6    2    13     5    3     6     4  468     7     5  357     8  

Added Vol:      5    1     2     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   11    3    15     5    3     6     4  468     7     5  357     8  

User Adj:    1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    14    4    19     6    4     8     5  585     9     6  446    10  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

FinalVolume:   14    4    19     6    4     8     5  585     9     6  446    10  

------------|---------------||---------------||---------------||---------------| 

Critical Gap Module: 

Critical Gp:  7.1  6.5   6.2   7.1  6.5   6.2   4.1 xxxx xxxxx   4.1 xxxx xxxxx  

FollowUpTim:  3.5  4.0   3.3   3.5  4.0   3.3   2.2 xxxx xxxxx   2.2 xxxx xxxxx  

------------|---------------||---------------||---------------||---------------| 

Capacity Module: 

Cnflict Vol: 1069 1068   589  1074 1068   451   456 xxxx xxxxx   594 xxxx xxxxx  

Potent Cap.:  201  223   512   199  224   612  1115 xxxx xxxxx   992 xxxx xxxxx  

Move Cap.:    194  221   512   188  221   612  1115 xxxx xxxxx   992 xxxx xxxxx  

Volume/Cap:  0.07 0.02  0.04  0.03 0.02  0.01  0.00 xxxx  xxxx  0.01 xxxx  xxxx  

------------|---------------||---------------||---------------||---------------| 

Level Of Service Module: 

2Way95thQ:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   0.0 xxxx xxxxx   0.0 xxxx xxxxx  

Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   8.2 xxxx xxxxx   8.7 xxxx xxxxx  

LOS by Move:    *    *     *     *    *     *     A    *     *     A    *     *  

Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   

Shared Cap.: xxxx  291 xxxxx  xxxx  280 xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  

SharedQueue:xxxxx  0.4 xxxxx xxxxx  0.2 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shrd ConDel:xxxxx 19.1 xxxxx xxxxx 18.7 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  

Shared LOS:     *    C     *     *    C     *     *    *     *     *    *     *  

ApproachDel:      19.1             18.7           xxxxxx           xxxxxx 

ApproachLOS:         C                C                *                *        

Note: Queue reported is the number of cars per lane. 

                     Peak Hour Delay Signal Warrant Report                       

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 
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------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:   11    3    15     5    3     6     4  468     7     5  357     8  

ApproachDel:      19.1             18.7           xxxxxx           xxxxxx 

------------|---------------||---------------||---------------||---------------| 

Approach[northbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.2]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=29]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=892]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

Approach[southbound][lanes=1][control=Stop Sign]                                 

Signal Warrant Rule #1: [vehicle-hours=0.1]                                      

   FAIL - Vehicle-hours less than 4 for one lane approach. 

Signal Warrant Rule #2: [approach volume=14]                                     

   FAIL - Approach volume less than 100 for one lane approach. 

Signal Warrant Rule #3: [approach count=4][total volume=892]                     

   SUCCEED - Total volume greater than or equal to 800 for intersection 

             with four or more approaches. 

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 

                Peak Hour Volume Signal Warrant Report [Urban]                   

******************************************************************************** 

Intersection #2 Lytton Ave & Kipling St                                          

******************************************************************************** 

Future Volume Alternative: Peak Hour Warrant NOT Met 

------------|---------------||---------------||---------------||---------------| 

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled 

Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0   

Initial Vol:   11    3    15     5    3     6     4  468     7     5  357     8  

------------|---------------||---------------||---------------||---------------| 

Major Street Volume:             849                                             

Minor Approach Volume:           29                                              

Minor Approach Volume Threshold: 341                                             

-------------------------------------------------------------------------------- 

SIGNAL WARRANT DISCLAIMER 

This peak hour signal warrant analysis should be considered solely as an 

"indicator" of the likelihood of an unsignalized intersection warranting 

a traffic signal in the future.  Intersections that exceed this warrant 

are probably more likely to meet one or more of the other volume based 

signal warrant (such as the 4-hour or 8-hour warrants). 

 

The peak hour warrant analysis in this report is not intended to replace 

a rigorous and complete traffic signal warrant analysis by the responsible 

jurisdiction.  Consideration of the other signal warrants, which is beyond 

the scope of this software, may yield different results. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative PM 

Intersection #27: Middlefield Rd & Lytton Ave 
 
   Signal=Split/Rights=Include    
  Final Vol: 349     1331***  21       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

305       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107       1!  
 

Critical V/C: 1.196 
 

1! 70    

 0 

 

Avg Crit Del (sec/veh): 171.5 

 

0  

117***    0 
 

Avg Delay (sec/veh): 158.5 
 

0 5***    

   LOS: F    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 105     996     10***    
   Signal=Split/Rights=Include    
 
Street Name:          Middlefield Rd                      Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10    10   10    10    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: 

Base Vol:     105  996    10    21 1331   349   305  107   117     5   70    10  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:  105  996    10    21 1331   349   305  107   117     5   70    10  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:  105  996    10    21 1331   349   305  107   117     5   70    10  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:   105  996    10    21 1331   349   305  107   117     5   70    10  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:  105  996    10    21 1331   349   305  107   117     5   70    10  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:  105  996    10    21 1331   349   305  107   117     5   70    10  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.94 0.94  0.94  0.92 0.92  0.92  0.94 0.94  0.94  0.98 0.98  0.98  

Lanes:       0.19 1.79  0.02  0.02 1.57  0.41  1.41 0.28  0.31  0.06 0.82  0.12  

Final Sat.:   339 3217    32    43 2734   717  2509  508   555   110 1535   219  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.31 0.31  0.31  0.49 0.49  0.49  0.12 0.21  0.21  0.05 0.05  0.05  

Crit Moves:             ****       ****                   ****  ****            

Green/Cycle: 0.24 0.24  0.24  0.38 0.38  0.38  0.16 0.16  0.16  0.10 0.10  0.10  

Volume/Cap:  1.29 1.29  1.29  1.29 1.29  1.29  0.74 1.29  1.29  0.46 0.46  0.46  

Delay/Veh:  177.8  178 177.8 168.0  168 168.0  44.1  190 190.1  44.2 44.2  44.2  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh: 177.8  178 177.8 168.0  168 168.0  44.1  190 190.1  44.2 44.2  44.2  

LOS by Move:    F    F     F     F    F     F     D    F     F     D    D     D  

HCM2kAvgQ:     33   33    33    54   54    54     7   22    22     3    3     3  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative + Project PM 

Intersection #27: Middlefield Rd & Lytton Ave 
 
   Signal=Split/Rights=Include    
  Final Vol: 349     1331***  21       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

307       
 

1  
Cycle Time (sec): 100 

 
 

0 
 

10       
  

0 
 

Loss Time (sec): 12 

 

 
0 

 

107***    1!  
 

Critical V/C: 1.197 
 

1! 70    

 0 

 

Avg Crit Del (sec/veh): 171.8 

 

0  

117       0 
 

Avg Delay (sec/veh): 158.8 
 

0 5***    

   LOS: F    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 105     996     10***    
   Signal=Split/Rights=Include    
 
Street Name:          Middlefield Rd                      Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10    10   10    10    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: 

Base Vol:     105  996    10    21 1331   349   305  107   117     5   70    10  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:  105  996    10    21 1331   349   305  107   117     5   70    10  

Added Vol:      0    0     0     0    0     0     2    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:  105  996    10    21 1331   349   307  107   117     5   70    10  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:   105  996    10    21 1331   349   307  107   117     5   70    10  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:  105  996    10    21 1331   349   307  107   117     5   70    10  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:  105  996    10    21 1331   349   307  107   117     5   70    10  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.94 0.94  0.94  0.92 0.92  0.92  0.94 0.94  0.94  0.98 0.98  0.98  

Lanes:       0.19 1.79  0.02  0.02 1.57  0.41  1.41 0.28  0.31  0.06 0.82  0.12  

Final Sat.:   339 3217    32    43 2734   717  2512  506   553   110 1535   219  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.31 0.31  0.31  0.49 0.49  0.49  0.12 0.21  0.21  0.05 0.05  0.05  

Crit Moves:             ****       ****             ****        ****            

Green/Cycle: 0.24 0.24  0.24  0.38 0.38  0.38  0.16 0.16  0.16  0.10 0.10  0.10  

Volume/Cap:  1.29 1.29  1.29  1.29 1.29  1.29  0.75 1.29  1.29  0.46 0.46  0.46  

Delay/Veh:  178.1  178 178.1 168.3  168 168.3  44.2  190 190.4  44.2 44.2  44.2  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh: 178.1  178 178.1 168.3  168 168.3  44.2  190 190.4  44.2 44.2  44.2  

LOS by Move:    F    F     F     F    F     F     D    F     F     D    D     D  

HCM2kAvgQ:     33   33    33    54   54    54     7   23    23     3    3     3  

Note: Queue reported is the number of cars per lane. 



COMPARE Tue Oct 07 10:35:18 2014 Page 3-14 

Traffix 8.0.0715 Copyright (c) 2008 Dowling Associates, Inc. Licensed to Hexagon Trans., San Jose 

 

429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative PM 

Intersection #35: Alma St & Lytton Av 
 
   Signal=Protect/Rights=Include    
  Final Vol: 15     436     221***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

141       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.729 
 

0  29    

 0 

 

Avg Crit Del (sec/veh): 31.4 

 

1  

0       0 
 

Avg Delay (sec/veh): 23.6 
 

0 229***    

   LOS: C    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 35     761***  361       
   Signal=Protect/Rights=Overlap    
 
Street Name:             Alma St                          Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     0    0     0    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 5:00 PM - 6:00 PM 

Base Vol:      28  609   289   177  349    12     0    1     0   183   23   113  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   28  609   289   177  349    12     0    1     0   183   23   113  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   28  609   289   177  349    12     0    1     0   183   23   113  

User Adj:    1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    35  761   361   221  436    15     0    1     0   229   29   141  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   35  761   361   221  436    15     0    1     0   229   29   141  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   35  761   361   221  436    15     0    1     0   229   29   141  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.95 1.00  0.73  0.95 1.00  0.99  1.00 1.00  1.00  0.96 0.96  0.77  

Lanes:       1.00 1.00  1.00  1.00 0.97  0.03  0.00 1.00  0.00  0.89 0.11  1.00  

Final Sat.:  1805 1900  1389  1805 1827    63     0 1900     0  1615  203  1472  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.02 0.40  0.26  0.12 0.24  0.24  0.00 0.00  0.00  0.14 0.14  0.10  

Crit Moves:       ****        ****                  ****        ****            

Green/Cycle: 0.21 0.55  0.74  0.17 0.51  0.51  0.00 0.00  0.00  0.19 0.19  0.36  

Volume/Cap:  0.09 0.73  0.35  0.73 0.47  0.47  0.00 0.73  0.00  0.73 0.73  0.26  

Delay/Veh:   33.5 20.2   4.8  49.6 16.6  16.6   0.0  442   0.0  46.8 46.8  23.6  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  33.5 20.2   4.8  49.6 16.6  16.6   0.0  442   0.0  46.8 46.8  23.6  

LOS by Move:    C    C     A     D    B     B     A    F     A     D    D     C  

HCM2kAvgQ:      1   19     4     8    9     9     0    0     0     8    8     3  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative + Project PM 

Intersection #35: Alma St & Lytton Av 
 
   Signal=Protect/Rights=Include    
  Final Vol: 15     436     223***    
  Lanes: 0 1 0  0 1    
   

 
 
Signal=Split 

     

 
 
 
Signal=Split 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: 9/30/2014 Rights=Overlap Lanes: Final Vol: 
 

0       
 

0  
Cycle Time (sec): 104 

 
 

1 
 

145       
  

0 
 

Loss Time (sec): 9 

 

 
0 

 

1***    0   
 

Critical V/C: 0.731 
 

0  29    

 0 

 

Avg Crit Del (sec/veh): 31.6 

 

1  

0       0 
 

Avg Delay (sec/veh): 23.8 
 

0 231***    

   LOS: C    

   

     

   

  Lanes: 1 0 1  0 1    
  Final Vol: 35     761***  361       
   Signal=Protect/Rights=Overlap    
 
Street Name:             Alma St                          Lytton Ave             

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     0    0     0    10   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: >> Count Date: 30 Sep 2014 << 5:00 PM - 6:00 PM 

Base Vol:      28  609   289   177  349    12     0    1     0   183   23   113  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   28  609   289   177  349    12     0    1     0   183   23   113  

Added Vol:      0    0     0     1    0     0     0    0     0     2    0     3  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   28  609   289   178  349    12     0    1     0   185   23   116  

User Adj:    1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  1.25 1.25  1.25  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    35  761   361   223  436    15     0    1     0   231   29   145  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   35  761   361   223  436    15     0    1     0   231   29   145  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   35  761   361   223  436    15     0    1     0   231   29   145  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.95 1.00  0.73  0.95 1.00  0.99  1.00 1.00  1.00  0.96 0.96  0.77  

Lanes:       1.00 1.00  1.00  1.00 0.97  0.03  0.00 1.00  0.00  0.89 0.11  1.00  

Final Sat.:  1805 1900  1389  1805 1827    63     0 1900     0  1617  201  1472  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.02 0.40  0.26  0.12 0.24  0.24  0.00 0.00  0.00  0.14 0.14  0.10  

Crit Moves:       ****        ****                  ****        ****            

Green/Cycle: 0.21 0.55  0.74  0.17 0.51  0.51  0.00 0.00  0.00  0.20 0.20  0.36  

Volume/Cap:  0.09 0.73  0.35  0.73 0.47  0.47  0.00 0.73  0.00  0.73 0.73  0.27  

Delay/Veh:   33.6 20.4   4.8  49.7 16.7  16.7   0.0  445   0.0  46.8 46.8  23.6  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh:  33.6 20.4   4.8  49.7 16.7  16.7   0.0  445   0.0  46.8 46.8  23.6  

LOS by Move:    C    C     A     D    B     B     A    F     A     D    D     C  

HCM2kAvgQ:      1   19     4     8    9     9     0    0     0     8    8     3  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative PM 

Intersection #104: Middlefield Road & University Avenue 
 
   Signal=Split/Rights=Include    
  Final Vol: 107     1290***  101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

196***    
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

304       0   
 

Critical V/C: 1.668 
 

0  423    

 1 

 

Avg Crit Del (sec/veh): 346.7 

 

0  

34       0 
 

Avg Delay (sec/veh): 260.5 
 

1 77       

   LOS: F    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 47     721***  160       
   Signal=Split/Rights=Include    
 
Street Name:         Middlefield Road                 University Avenue          

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     7   10    10     7   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: 

Base Vol:      47  721   160   101 1290   107   196  304    34    77  423    90  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   47  721   160   101 1290   107   196  304    34    77  423    90  

Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   47  721   160   101 1290   107   196  304    34    77  423    90  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    47  721   160   101 1290   107   196  304    34    77  423    90  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   47  721   160   101 1290   107   196  304    34    77  423    90  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   47  721   160   101 1290   107   196  304    34    77  423    90  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.92 0.92  0.92  0.94 0.94  0.94  0.12 0.99  0.99  0.34 0.97  0.97  

Lanes:       0.10 1.56  0.34  0.13 1.73  0.14  1.00 0.90  0.10  1.00 0.82  0.18  

Final Sat.:   178 2725   605   240 3064   254   236 1683   188   639 1526   325  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.26 0.26  0.26  0.42 0.42  0.42  0.83 0.18  0.18  0.12 0.28  0.28  

Crit Moves:       ****             ****        ****                             

Green/Cycle: 0.16 0.16  0.16  0.25 0.25  0.25  0.50 0.50  0.50  0.50 0.50  0.50  

Volume/Cap:  1.67 1.67  1.67  1.67 1.67  1.67  1.67 0.36  0.36  0.24 0.56  0.56  

Delay/Veh:  350.4  350 350.4 342.7  343 342.7 359.8 15.6  15.6  14.7 18.1  18.1  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh: 350.4  350 350.4 342.7  343 342.7 359.8 15.6  15.6  14.7 18.1  18.1  

LOS by Move:    F    F     F     F    F     F     F    B     B     B    B     B  

HCM2kAvgQ:     40   40    40    61   61    61    16    6     6     2   11    11  

Note: Queue reported is the number of cars per lane. 
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429 University Avenue, Palo Alto 
Hexagon Transportation Consultants, Inc. 

 
Level Of Service Computation Report 

2000 HCM Operations (Future Volume Alternative) 
Cumulative + Project PM 

Intersection #104: Middlefield Road & University Avenue 
 
   Signal=Split/Rights=Include    
  Final Vol: 107     1290***  101       
  Lanes: 0 1 0  1 0    
   

 
 
Signal=Permit 

     

 
 
 
Signal=Permit 

  

Final Vol: Lanes: Rights=Include Vol Cnt Date: n/a Rights=Include Lanes: Final Vol: 
 

196***    
 

1  
Cycle Time (sec): 100 

 
 

0 
 

90       
  

0 
 

Loss Time (sec): 9 

 

 
1 

 

306       0   
 

Critical V/C: 1.668 
 

0  423    

 1 

 

Avg Crit Del (sec/veh): 346.7 

 

0  

35       0 
 

Avg Delay (sec/veh): 260.3 
 

1 77       

   LOS: F    

   

     

   

  Lanes: 0 1 0  1 0    
  Final Vol: 47     721***  160       
   Signal=Split/Rights=Include    
 
Street Name:         Middlefield Road                 University Avenue          

Approach:      North Bound      South Bound       East Bound       West Bound    

Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   

------------|---------------||---------------||---------------||---------------| 

Min. Green:    10   10    10    10   10    10     7   10    10     7   10    10  

Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  

------------|---------------||---------------||---------------||---------------| 

Volume Module: 

Base Vol:      47  721   160   101 1290   107   196  304    34    77  423    90  

Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

Initial Bse:   47  721   160   101 1290   107   196  304    34    77  423    90  

Added Vol:      0    0     0     0    0     0     0    2     1     0    0     0  

PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  

Initial Fut:   47  721   160   101 1290   107   196  306    35    77  423    90  

User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

PHF Volume:    47  721   160   101 1290   107   196  306    35    77  423    90  

Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  

Reduced Vol:   47  721   160   101 1290   107   196  306    35    77  423    90  

PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

FinalVolume:   47  721   160   101 1290   107   196  306    35    77  423    90  

------------|---------------||---------------||---------------||---------------| 

Saturation Flow Module: 

Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  

Adjustment:  0.92 0.92  0.92  0.94 0.94  0.94  0.12 0.99  0.99  0.33 0.97  0.97  

Lanes:       0.10 1.56  0.34  0.13 1.73  0.14  1.00 0.90  0.10  1.00 0.82  0.18  

Final Sat.:   178 2725   605   240 3064   254   236 1679   192   632 1526   325  

------------|---------------||---------------||---------------||---------------| 

Capacity Analysis Module: 

Vol/Sat:     0.26 0.26  0.26  0.42 0.42  0.42  0.83 0.18  0.18  0.12 0.28  0.28  

Crit Moves:       ****             ****        ****                             

Green/Cycle: 0.16 0.16  0.16  0.25 0.25  0.25  0.50 0.50  0.50  0.50 0.50  0.50  

Volume/Cap:  1.67 1.67  1.67  1.67 1.67  1.67  1.67 0.37  0.37  0.24 0.56  0.56  

Delay/Veh:  350.4  350 350.4 342.7  343 342.7 359.8 15.6  15.6  14.7 18.1  18.1  

User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  

AdjDel/Veh: 350.4  350 350.4 342.7  343 342.7 359.8 15.6  15.6  14.7 18.1  18.1  

LOS by Move:    F    F     F     F    F     F     F    B     B     B    B     B  

HCM2kAvgQ:     40   40    40    61   61    61    16    6     6     2   11    11  

Note: Queue reported is the number of cars per lane. 
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Signal Warrants 

 



10/8/2014

Lytton Avenue & Kipling Street

TRAFFIC SIGNAL WARRANTS WORKSHEET

Analyst: RP date: 10/7/14
Major Street: Lytton Critical Approach Speed* (mph) 30
Minor Street: Kipling Critical Approach Speed* (mph) 25

*Posted Speed.

Critical speed of major street traffic > 50 mph (64 km/h)….…..…...….......……..

In built up area of isolated community of < 10,000 population….…...……….…..
Urban (U)

Warrant 3 - Peak Hour

PART A

(All parts 1, 2, and 3 below must be satisfied)

AM PEAK PERIOD

Minor Street Approach Direction w/ Highest Delay SB SB SB SB SB SB
Highest  Minor Street Average Delay (sec/veh) 17.6 17.8 22.9 17.7 17.8 23.0

Corresponding Minor Street Approach Volume (veh/hr) 5 5 6 5 5 6
Minor Street Total Delay (veh-hrs) 0.0 0.0 0.0 0.0 0.0 0.0

Total Entering Volume (veh/hr) 891 899 1114 896 904 1121

1.

No No No No No No

2.
No No No No No No

3.
Yes Yes Yes Yes Yes Yes

Signal Warranted based on Part A? No No No No No No

PART B

AM PEAK PERIOD

One
2 or 

More
Major Street - Both Approaches Lytton  X 870 878 1088 872 880 1090
Minor Street - Highest Approach Kipling X 16 16 20 19 19 25

Signal Warranted based on Part B? No No No No No No

 Source: California Manual on Uniform Traffic Control Devices for Streets and Highways (FHWA's MUTCD 2010 Edition, as amended for use in California).
Notes: 
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The volume on the same minor street approach equals or exceeds 
100 vph for 1 moving lane of traffic or 150 vph for 2 moving lanes; 
AND

The total entering volume serviced during the hour equals or 
exceeds 800 vph for intersections with 4 or more approaches or 650 
vph for intersections with 3 approaches.

The total delay experienced for traffic on one minor street approach 
controlled by a STOP sign equals or exceeds 4 vehicle-hours for a 1-
lane approach and 5 vehicle-hours for a 2-lane approach; AND

The Warrant is satisfied if the plotted point for vehicles per hour on the major street (both approaches) and the corresponding per hour higher 
vehicle volume minor street approach (one direction only) for one hour (any four consecutive 15-minute periods) fall above the applicable curves 
in California MUTCD Figure 4C-3 or 4C-4.
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File: Signal Warrants.xls
Tab: Signal Warrants 3 (AM)



10/8/2014

Lytton Avenue & Kipling Street

Lytton Avenue & Kipling Street AM PEAK PERIOD

Warrant 3, Part B - Peak-Hour Vehicular Volume

One
2 or 

More

Major Street - Both Approaches Lytton  X 870 878 1088 872 880 1090

Minor Street - Highest Approach Kipling X 16 16 20 19 19 25

Signal Warranted Based on Part B - Peak-Hour Volumes? No No No No No No

*Warrant is satisfied if plotted points fall above the appropriate curve in graph above.
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 Source: Figure 4C-3 California Manual on Uniform Traffic Control Devices for Streets and Highways (FHWA's MUTCD 2010 Edition, 

as amended for use in California) .
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* Note: 150 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 100 vph 
applies as the lower threshold volume for a minor-street approach with one lane.
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Major Street - Total of Both Approaches (vph) 

Warrant 3, Part B - Peak-Hour Vehicular Volume 

*100 

*150 

2 or more lanes & 2 or more lanes 

2 or more lanes & 1 lane 

1 lane & 1 lane 

File: Signal Warrants.xls
Tab: Warrant 3, Part B-Graph (AM)



10/8/2014

Lytton Avenue & Kipling Street

TRAFFIC SIGNAL WARRANTS WORKSHEET

Analyst: RP date: 10/7/14
Major Street: Lytton Critical Approach Speed* (mph) 30
Minor Street: Kipling Critical Approach Speed* (mph) 25

*Posted Speed.

Critical speed of major street traffic > 50 mph (64 km/h)….…..…...….......……..

In built up area of isolated community of < 10,000 population….…...……….…..
Urban (U)

Warrant 3 - Peak Hour

PART A

(All parts 1, 2, and 3 below must be satisfied)

PM PEAK HOUR

Minor Street Approach Direction w/ Highest Delay SB SB SB NB NB NB
Highest  Minor Street Average Delay (sec/veh) 15.0 15.0 18.6 15.1 15.1 19.1

Corresponding Minor Street Approach Volume (veh/hr) 14 14 18 29 29 37
Minor Street Total Delay (veh-hrs) 0.1 0.1 0.1 0.1 0.1 0.2

Total Entering Volume (veh/hr) 884 884 1106 892 892 1116

1.

No No No No No No
2.

No No No No No No
3.

Yes Yes Yes Yes Yes Yes

Signal Warranted based on Part A? No No No No No No

PART B

PM PEAK HOUR

One
2 or 

More
Major Street - Both Approaches Lytton  X 849 849 1061 849 849 1061
Minor Street - Highest Approach Kipling X 21 21 27 29 29 37

Signal Warranted based on Part B? No No No No No No

 Source: California Manual on Uniform Traffic Control Devices for Streets and Highways (FHWA's MUTCD 2010 Edition, as amended for use in California).
Notes: 

The volume on the same minor street approach equals or exceeds 
100 vph for 1 moving lane of traffic or 150 vph for 2 moving lanes; 
AND

The total entering volume serviced during the hour equals or 
exceeds 800 vph for intersections with 4 or more approaches or 650 
vph for intersections with 3 approaches.

The total delay experienced for traffic on one minor street approach 
controlled by a STOP sign equals or exceeds 4 vehicle-hours for a 1-
lane approach and 5 vehicle-hours for a 2-lane approach; AND
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The Warrant is satisfied if the plotted point for vehicles per hour on the major street (both approaches) and the corresponding per hour higher 
vehicle volume minor street approach (one direction only) for one hour (any four consecutive 15-minute periods) fall above the applicable curves 
in California MUTCD Figure 4C-3 or 4C-4.
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10/8/2014

Lytton Avenue & Kipling Street

Lytton Avenue & Kipling Street PM PEAK HOUR

Warrant 3, Part B - Peak-Hour Vehicular Volume

One
2 or 

More

Major Street - Both Approaches Lytton  X 849 849 1061 849 849 1061

Minor Street - Highest Approach Kipling X 21 21 27 29 29 37

Signal Warranted Based on Part B - Peak-Hour Volumes? No No No No No No

*Warrant is satisfied if plotted points fall above the appropriate curve in graph above.

* Note: 150 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 100 vph 
applies as the lower threshold volume for a minor-street approach with one lane.
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 Source: Figure 4C-3 California Manual on Uniform Traffic Control Devices for Streets and Highways (FHWA's MUTCD 2010 Edition, 

as amended for use in California) .
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Appendix D 
Parking Calculations 

 

 

 



Area Analysis
425+429 University

Zone CD-C (GF)(P)

Site Area 11,000.00   

Allowable FAR 31,407.00   

Height 50.00           
Setbacks front = 0, rear = 0/10 (residential only), side = 0

425 Univ. 429 Univ. Total
Assessed Building Area 4,425.00        7,208.00         11,633.00    
Existing parking (10 onsite) 2                      8                      10                  
Site Areas 2,750.00        8,250.00         11,000.00    

Existing 

above grade

Additional 

Area to reach 

1:1 FAR Area

ADA Bonus 

(not incl in 

max floor 

area)

Seismic 

Bonus

Historic 

Bonus

TDR 

Exempt  

Parking TDR Parked

200 SF Bonus 

(not 

permitted 

with seismic 

or historic) Floor Area FAR
425 University 2,750.00       -                  0 0 0 957.00       200.00         3,907.00      

429 University 7,208.00       1,042.00        0 0 0 5,000.00   3,250.00   16,500.00    
-                

Commercial Totals 9,958.00       1,042.00        -                   -                -         5,000.00   4,207.00   200.00         20,407.00    1.86 : 1

Residential Area 1:1 11,000.00      11,000.00    1.0 : 1

Total Building Area 31,407.00    2.86 : 1

PARKING REQUIREMENTS

SF/Units Rate

Vehicle

Parking

Requirement
Proposed Commercial 20,407.00      1/250 SF 82

Proposed Residential 4 units

2 per unit + 

Guest (@ 1 

space + 10%) 10
 less TDR Exempted (5,000 SF / 250 ) -20
Net Required 72
Existing Assessment District Credit -37
Net Parking to Provide 35
Total Parking Provided in Plans 41
Parking Spaces in Excess of Required 6

n/a
13 (7 LT, 6 ST)
13 (7 LT, 6 ST)

n/a

COMMERCIAL Building Floor Areas

RESIDENTIAL Building Floor Areas

Bike

Parking
8 (3 LT, 5 ST)

5 (4 LT, 1 ST)

C:\Users\Owner\Desktop\Calculation of TDRs and Parking required 10 16 14   10/16/2014
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