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Notice of Preparation of an Environmental Impact Report  
for the  

Orcutt Area Specific Plan 
San Luis Obispo, California 

 
 
Lead Agency:      Consulting Firm: 
 
City of San Luis Obispo    Rincon Consultants, Inc. 
Community Development Department  1530 Monterey Street, Suite D  
990 Palm Street     San Luis Obispo, CA 93401 
San Luis Obispo, CA 93403-8100 
 
Contact:      Contact: 
Michael Codron     John Rickenbach 
Associate Planner     Project Manager 
 
Summary: The City of San Luis Obispo will be the Lead Agency and will prepare an 
Environmental Impact Report (EIR) for a specific plan to guide development of 230 acres of 
land currently outside of the City Limits.  An adjustment to the City’s Urban Reserve Line is 
proposed to accommodate a small portion of the overall development.  Righetti Hill will be 
maintained as open space.  We need to know the views of your agency as to the scope and 
content of the environmental information that is germane to your agency's statutory 
responsibilities in connection with the proposed project. Your agency will need to use the EIR 
prepared by our agency when considering your permit or other approval for the project.  The 
EIR is intended to serve as an informational document to inform decision-makers and the 
general public of the environmental consequences of the proposed project. 
 
Due to the time limits mandated by State law, your response to this notice must be sent at the 
earliest possible date but not later than 30 days from receipt of this notice.  Please send your 
response to the City of San Luis Obispo at the address shown above.  We will need the name 
and phone number for a contact person in your agency. 
 
A copy of the Initial Study is not attached. 
 
Project Title:  City of San Luis Obispo, Orcutt Area Specific Plan 
 
Project Location:  The Orcutt Area is located in the County of San Luis Obispo, southeast of 
and adjacent to the City of San Luis Obispo.  The area encompasses 230.85 acres, bounded by 
Tank Farm Road to the south; Orcutt Road to the east and north; and the Union Pacific 
Railroad (UPRR) to the west.   There are currently 21 parcels, within the Specific Plan Area, 
one of which has already been annexed into the City.  
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Project Description:  The Specific Plan provides policies and programs that will guide future 
annexation and development of the area.  The Specific Plan calls for open space, park, 
residential, and mixed/commercial uses as well as associated roads and pedestrian/bike 
paths.   
 
Residential development would take up approximately half of the total area, open space and 
recreation approximately 45%, and the rest would be in commercial/mixed use and public 
facilities.  At full build-out there would be between 980 and 1000 residential dwelling units.  
The proposed Specific Plan contains detailed information on the acreage and build-out of each 
use. 
 
Potential Environmental Effects:  Key issues that the EIR will address include aesthetics, agricultural 
resources, air quality, biological resources, cultural resources, drainage and water quality, geology, 
land use and policy consistency, noise, public services, transportation/circulation, and utilities.   
 
Scoping Meeting:  The public is encouraged to attend the upcoming scoping meeting for this project, 
the purpose of which will be to: 
 

♦ Discuss the environmental documentation process; 
♦ Present key characteristics of the proposed project; 
♦ Take public input about the scope of environmental issues to be analyzed in the EIR; and  
♦ Discuss the timing for public input into the EIR process. 

 
The scoping meeting will be held: 
 

Thursday, February 19, 2004, at 5:30 PM 
SLO Library Community Room, 995 Palm Street, City of SLO 

  
We hope you can attend this meeting, and encourage written comments.  If you cannot attend this 
meeting, you will still have the opportunity to voice your concerns about the project at future public 
hearings.  If you have any questions regarding this project or the upcoming scoping meeting, please 
contact Michael Codron, Associate Planner at the City of San Luis Obispo (805-781-7175). 
 
Prepared By: 
 
Michael Codron 
Associate Planner 
City of San Luis Obispo 
805/781-7170 
 
 
_________________________________________ 
Signature    Date  
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Land Evaluation Worksheet

Soil Map Unit Project Acres Proportion of Project Area Irrigated Non Irrigated LCC Rating LCC Score Storie Index Storie Index Score
Concepcion 
Loam, 2 to 5 
percent slopes

13.3 6% IIIe-3 IIIe-3 70 4.01 43 2.46

Cropley Clay, 0 to 
2 percent slopes 42.5 18% IIs-5 IIIs-5 80 14.67 60 11.01

Cropley Clay , 2 
to 9 percent 
slopes

35.9 15% IIe-5 IIIe-5 90 13.91 54 8.35

Los Osos Loam, 
5 to 9 percent 
slopes

36.1 16% IIIe-3 IIIe-3 70 10.90 68 10.59

Los Osos Loam, 
30 to 50 percent 
slopes

37.1 16% VIe 20 3.20 29 4.64

Los Osos Diable 
Complex, 5 to 9 
percent slopes 45.2 19% IIIe-3 IIIe-3 70 13.63 60 11.69

Rock Outcrop, 30 
to 75 percent 
slopes

21.9 9% VIIIs 0 0.00 <5 0.47

Total: 231.9 100% 60.33 49.20

Land Capeability Class (LCC)

LCC rating was calculated based on irrigated LCC unless irrigated LCC was not available, assuming the slopes in that soil class prevent feasible irrigation.  In that case the 
nonirrigated LCC was used.



Project Size Score

Soil Map Unit LCC Class I-II LCC Class III LCC Class IV-VIII
Concepcion Loam, 2 to 5 
percent slopes 13.29

Cropley Clay, 0 to 2 
percent slopes 42.54

Cropley Clay , 2 to 9 
percent slopes 35.85

Los Osos Loam, 5 to 9 
percent slopes 36.12

Los Osos Loam, 30 to 50 
percent slopes 37.1

Los Osos Diable 
Complex, 5 to 9 percent 
slopes

45.17

Rock Outcrop, 30 to 75 
percent slopes 21.85

Total Acres: 78.39 94.58 58.95
Project Size Scores: 90 80 20

Highest Project Size 
Score: 90



Water Resource Availability

Project Portion Water Source Proportion of Project 
Area

Water Availability 
Score

Weighted Availability 
Score

Portion 1
Water only 
available through 
groundwater wells

85% 20 17

Portion 2 City Water Service 15% 0 0

Totals: 100% 17



Final LESA Scoresheet

Factor Name
Factor Rating 
(0-100 Points)

X
Factor 
Weighting 
(Total = 1.0)

=
Weighted 
Factor 
Rating

Land Evaluation
1.  Land Capability Classification 60.33 X 0.25 = 15.083111
2.  Storie Indes Rating 49.20 X 0.25 = 12.30088

Site Assessment
1.  Project Size 90 X 0.15 = 13.5
2.  Water Resource Availability 17 X 0.15 = 2.55
3.  Surrounding Agricultural Lands 0 X 0.15 = 0
4.  Protected Resource Lands 0 X 0.05 = 0

Total: 43.43399

Total LE 27.38399
Total SA 16.05



 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
Air Quality 

 
 
 

 
 



 



9/5/2007 4:05:47 PM

Page: 1

OPERATIONAL EMISSION ESTIMATES (Summer Pounds Per Day, Unmitigated)

Strip mall 2.19 3.41 25.78 0.02 3.07 0.60 1,643.01

General office building 0.88 1.34 10.33 0.01 1.26 0.25 675.60

Apartments low rise 29.93 42.82 337.72 0.20 40.04 7.86 21,553.44

Single family housing 49.52 73.05 576.17 0.35 68.31 13.40 36,771.27

TOTALS (lbs/day, unmitigated) 82.52 120.62 950.00 0.58 112.68 22.11 60,643.32

Source ROG NOX CO SO2 PM10 PM25 CO2

Analysis Year: 2009  Temperature (F): 75  Season: Summer

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006

Does not include correction for passby trips

Does not include double counting adjustment for internal trips

Apartments low rise 27.44 6.90 dwelling 
units

439.00 3,029.10 23,118.09

Single family housing 180.00 9.57 dwelling 
units

540.00 5,167.80 39,440.65

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

File Name:

Project Name: Orcutt Area Specific Plan

Project Location: San Luis Obispo County APCD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Urbemis 2007 Version 9.2.0

Detail Report for Summer Operational Unmitigated Emissions (Pounds/Day)
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File Name:

Project Name: Orcutt Area Specific Plan

Project Location: San Luis Obispo County APCD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Urbemis 2007 Version 9.2.0

Detail Report for Summer Operational Unmitigated Emissions (Pounds/Day)
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Strip mall 42.94 1000 sq ft 8.00 343.52 1,772.56

General office building 11.01 1000 sq ft 8.50 93.59 729.96

8,634.01 65,061.26

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

Other Bus 0.1 0.0 0.0 100.0

Heavy-Heavy Truck 33,001-60,000 lbs 0.9 0.0 0.0 100.0

Med-Heavy Truck 14,001-33,000 lbs 1.0 0.0 20.0 80.0

Urban Bus 0.1 0.0 0.0 100.0

Motor Home 1.0 10.0 80.0 10.0

School Bus 0.1 0.0 0.0 100.0

Motorcycle 3.5 77.1 22.9 0.0

Lite-Heavy Truck 10,001-14,000 lbs 0.6 0.0 50.0 50.0

Light Truck < 3750 lbs 10.9 3.7 90.8 5.5

Light Auto 49.0 2.0 97.6 0.4

Light Truck 3751-5750 lbs 21.7 0.9 98.6 0.5

Lite-Heavy Truck 8501-10,000 lbs 1.6 0.0 75.0 25.0

Med Truck 5751-8500 lbs 9.5 1.1 98.9 0.0

Vehicle Fleet Mix

Vehicle Type Percent Type Non-Catalyst Catalyst Diesel

Urban Trip Length (miles) 13.0 5.0 5.0 13.0 5.0 5.0

Travel Conditions

Residential Commercial

Home-Work Home-Shop Home-Other Commute Non-Work Customer
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% of Trips - Residential 32.9 18.0 49.1

% of Trips - Commercial (by land 
use)

General office building 35.0 17.5 47.5

Strip mall 2.0 1.0 97.0

Rural Trip Length (miles) 13.0 5.0 5.0 13.0 5.0 5.0

Trip speeds (mph) 35.0 35.0 35.0 35.0 35.0 35.0

Travel Conditions

Residential Commercial

Home-Work Home-Shop Home-Other Commute Non-Work Customer

Operational Changes to Defaults
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Time Slice 1/1/2013-3/1/2013 Number Active Days: 44 211.06 53.48 174.13 0.18 0.92

Time Slice 12/3/2012-12/31/2012 Number Active Days: 21 212.09 59.45 188.46 0.18 0.92

Time Slice 1/2/2012-11/30/2012 Number Active Days: 240 11.10 59.06 183.26 0.17 0.90

Time Slice 6/12/2013-6/21/2013 Number Active Days: 8 4.88 23.31 13.81 0.01 0.06

Time Slice 5/16/2013-6/11/2013 Number Active Days: 19 14.98 76.43 183.15 0.19 0.96

Time Slice 3/4/2013-5/15/2013 Number Active Days: 53 215.95 76.79 187.94 0.19 0.98

Time Slice 12/15/2008-12/31/2008 Number Active Days: 13 15.42 84.03 243.47 0.17 0.90

Time Slice 12/12/2008-12/12/2008 Number Active Days: 1 33.34 245.85 326.69 0.18 2,980.92

Time Slice 6/2/2008-12/11/2008 Number Active Days: 139 17.92 161.82 83.22 0.00 2,980.02

Time Slice 1/3/2011-12/30/2011 Number Active Days: 260 12.16 65.31 197.98 0.17 0.90

Time Slice 1/1/2010-12/31/2010 Number Active Days: 261 13.25 71.83 213.12 0.17 0.90

Time Slice 1/1/2009-12/31/2009 Number Active Days: 261 14.33 78.30 228.34 0.17 0.90

CONSTRUCTION EMISSION ESTIMATES (Summer Pounds Per Day, Unmitigated)

Phase: Fine Grading 6/2/2008 - 12/12/2008 - Default Fine Site Grading Description

Phase Assumptions

ROG NOx CO SO2 PM10 Dust

File Name:

Project Name: Orcutt Area Specific Plan

Project Location: San Luis Obispo County APCD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Urbemis 2007 Version 9.2.0

Detail Report for Summer Construction Unmitigated Emissions (Pounds/Day)
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3.39 2.56 21,179.902.47 0.33 2.23

3.67 2.81 21,180.962.74 0.33 2.48

3.63 2.79 20,751.122.73 0.32 2.47

1.72 1.54 2,930.641.66 0.02 1.53

5.07 4.08 23,680.764.11 0.34 3.74

5.10 4.10 24,110.554.12 0.35 3.76

4.68 3.76 20,764.233.78 0.32 3.44

2,991.81 632.65 34,467.2610.89 622.67 9.98

2,987.13 628.89 13,703.037.11 622.35 6.54

3.91 3.05 20,752.903.01 0.32 2.73

4.14 3.26 20,755.383.24 0.32 2.94

4.44 3.54 20,758.973.54 0.32 3.22

PM10 Exhaust PM10 Total PM2.5 Dust PM2.5 Exhaust PM2.5 Total CO2

File Name:

Project Name: Orcutt Area Specific Plan

Project Location: San Luis Obispo County APCD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Urbemis 2007 Version 9.2.0

Detail Report for Summer Construction Unmitigated Emissions (Pounds/Day)
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Off-Road Equipment:

Phase: Building Construction 12/12/2008 - 6/11/2013 - Default Building Construction Description

3 Forklifts (145 hp) operating at a 0.3 load factor for 8 hours per day

1 Cranes (399 hp) operating at a 0.43 load factor for 7 hours per day

2 Paving Equipment (104 hp) operating at a 0.53 load factor for 8 hours per day

1 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

2 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

Rule: Residential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 150

Phase: Architectural Coating 12/3/2012 - 5/15/2013 - Default Architectural Coating Description

3 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

1 Generator Sets (49 hp) operating at a 0.74 load factor for 8 hours per day

1 Welders (45 hp) operating at a 0.45 load factor for 8 hours per day

Off-Road Equipment:

On Road Truck Travel (VMT): 0

1 Plate Compactors (8 hp) operating at a 0.43 load factor for 8 hours per day

2 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

Maximum Daily Acreage Disturbed: 149

Total Acres Disturbed: 230.85

20 lbs per acre-day

Fugitive Dust Level of Detail: Default

Phase: Paving 3/4/2013 - 6/21/2013 - Default Paving Description

Off-Road Equipment:

Acres to be Paved: 52.05

5 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

2 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day

2 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day



9/5/2007 4:05:30 PM

Page: 4



9/5/2007 4:05:30 PM

Page: 5

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 150

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250
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AREA SOURCE EMISSION ESTIMATES (Summer Pounds Per Day, Unmitigated)

Landscape 4.92 0.29 29.87 0.00 0.08 0.08 46.74

Consumer Products 47.90

Architectural Coatings 6.47

Natural Gas 0.79 10.21 4.40 0.00 0.02 0.02 13,025.16

Hearth - No Summer Emissions

TOTALS (lbs/day, unmitigated) 60.08 10.50 34.27 0.00 0.10 0.10 13,071.90

Source ROG NOx CO SO2 PM10 PM2.5 CO2

Area Source Changes to Defaults

File Name:

Project Name: Orcutt Area Specific Plan

Project Location: San Luis Obispo County APCD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Urbemis 2007 Version 9.2.0

Detail Report for Summer Area Source Unmitigated Emissions (Pounds/Day)
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File Name:

Project Name: Orcutt Area Specific Plan

Project Location: San Luis Obispo County APCD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Urbemis 2007 Version 9.2.0

Detail Report for Summer Area Source Unmitigated Emissions (Pounds/Day)
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CONSTRUCTION EMISSION ESTIMATES

2011 TOTALS (lbs/day unmitigated) 12.16 65.31 197.98 0.17 0.90 3.01 3.91 0.32

2013 TOTALS (lbs/day unmitigated) 215.95 76.79 187.94 0.19 0.98 4.12 5.10 0.35

2012 TOTALS (lbs/day unmitigated) 212.09 59.45 188.46 0.18 0.92 2.74 3.67 0.33

2008 TOTALS (lbs/day unmitigated) 33.34 245.85 326.69 0.18 2,980.92 10.89 2,991.81 622.67

2009 TOTALS (lbs/day unmitigated) 14.33 78.30 228.34 0.17 0.90 3.54 4.44 0.32

2010 TOTALS (lbs/day unmitigated) 13.25 71.83 213.12 0.17 0.90 3.24 4.14 0.32

ROG NOx CO SO2 PM10 Dust PM10 
Exhaust

PM10 PM2.5 Dust

Urbemis 2007 Version 9.2.0

File Name:

Project Name: Orcutt Area Specific Plan

Project Location: San Luis Obispo County APCD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report for Summer Emissions (Pounds/Day)
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2.73 3.05 20,752.90

3.76 4.10 24,110.55

2.48 2.81 21,180.96

9.98 632.65 34,467.26

3.22 3.54 20,758.97

2.94 3.26 20,755.38

PM2.5 
Exhaust

PM2.5 CO2

Urbemis 2007 Version 9.2.0

File Name:

Project Name: Orcutt Area Specific Plan

Project Location: San Luis Obispo County APCD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report for Summer Emissions (Pounds/Day)
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TOTALS (lbs/day, unmitigated) 60.08 10.50 34.27 0.00 0.10 0.10 13,071.90

AREA SOURCE EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5 CO2

TOTALS (lbs/day, unmitigated) 82.52 120.62 950.00 0.58 112.68 22.11 60,643.32

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5 CO2

TOTALS (lbs/day, unmitigated) 142.60 131.12 984.27 0.58 112.78 22.21 73,715.22

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5 CO2
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OASP Hydrology Impacts Analysis 

Local and Cumulative Hydrologic Impacts Analysis 
Orcutt Area Specific Plan 

City of San Luis Obispo, California 
 
This report presents a review of the hydrologic issues associated with the proposed development of the 
Orcutt Area Specific Plan (Cannon & Associates, 2002). Both local hydrologic impacts on the project site 
and cumulative impacts downstream of the project site are discussed. The proposed drainage conditions 
for the Orcutt Plan Area are described in the Stormwater and Drainage Plan (Appendix H.2 of the Orcutt 
Area Specific Plan).   
 
Local, proposed on-site management of stormwater runoff under developed conditions and cumulative, 
downstream impacts were examined using the existing San Luis Obispo Creek watershed hydrologic 
model. The rainfall-runoff model was developed for the major stream reaches, including the East Branch 
of SLO Creek, within the San Luis Obispo Creek Watershed for the San Luis Obispo Waterways 
Management Plan, Phase II (WMP) (Questa Engineering Corporation, 2003).  
  
 
ORCUTT AREA SPECIFIC PLAN (OASP) 
 
The Orcutt Plan Area located southeast of the City of SLO is designated as an expansion area within the 
urban reserve line in the City of SLO (City) General Plan. The Orcutt Plan Area encompasses 0.93 square 
kilometers (230.85 acres/93.4 hectares (ha)) and is situated in the County of San Luis Obispo (County) 
immediately southeast of the City limits. The Orcutt Plan Area is bounded by Tank Farm Road to the 
south; Orcutt Road to the east and north; and the Union Pacific Railroad (UPRR) to the west. Righetti Hill 
is situated in the southern portion of the Plan Area.  
 
The major features of the OASP include hillside and creek open space areas with bike and pedestrian 
paths, and a public park in the center of the Plan Area surrounded by residential neighborhoods. A mixed-
used/neighborhood commercial area is also proposed as well as a linear park with pedestrian/bicycle paths 
to be constructed along the western boundary of the Orcutt Plan Area. The OASP calls for a balanced mix 
of housing types including, single-family and multi-family residential areas, and two sites for public or 
low income housing developments.  
 
 
REGIONAL HYDROLOGIC SETTING 

 
Flooding within the San Luis Obispo Creek system is generally caused by intense Pacific storm systems 
that occur during the months of December, January, February, and March.  The great topographic 
variability of the watershed causes these systems to drop large amounts of precipitation, especially along 
the higher ridgelines.  The Irish Hills, cresting at about 500 m (1650 ft) in elevation, can experience twice 
the rainfall observed in the lower portions of the watershed.  San Luis Obispo Creek can respond very 
quickly to short high intensity rainfall bursts. Floods in San Luis Obispo Creek tend to be of high 
magnitude and relatively short duration.  
 
The Orcutt Plan Area is located within the watershed of the East Branch of SLO Creek, which joins the 
main SLO Creek downstream of the Perfumo Creek tributary. The drainage area of the East Branch of 
San Luis Obispo Creek upstream of the confluence with SLO Creek is 32.7 square kilometers (12.6 
square miles). The lower portion of the drainage basin west of the Union Pacific Railroad is relatively flat 
with gentle slopes.  The area east of the railroad (including the Orcutt Plan Area) is, in general, steeper 
and largely undeveloped. Currently, the properties in the Orcutt Plan Area are in the County and are 
designated by the County’s General Plan Land Use Element as Residential Single Family and 
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OASP Hydrology Impacts Analysis 

Agricultural lands. The City’s General Plan designates the area as an annexation area and the City’s Land 
Use Element shows the Orcutt Area as Residential Neighborhood and Open space. The properties in the 
Orcutt Plan Area have been used for farm and ranchlands, single-family homes, mobile homes and 
commercial storage.  
 
 The site drains across portions of two East Branch SLO Creek subbasins: the Upper Fork East Branch 
SLO Creek subbasin (Upper Fork subbasin), and the Orcutt Creek subbasin. The southeastern 155.3 acres 
(62.9 ha) of the Orcutt Plan Area lies within the Upper Fork subbasin and drains southwest to the main 
East Branch of SLO Creek. The northwestern 10.4 acres (4.2 ha) of the project site lies within the Orcutt 
Creek subbasin and also drains southwest to the main East Branch of SLO Creek. Figure 1 shows the 
Orcutt Plan Area and watershed subbasins impacted by the OASP.   
 

 
Figure 1.  East Branch of SLO Creek Watershed Subbasin Delineation for Orcutt Area Specific Plan 
(subbasins taken from City of San Luis Obispo Storm Drainage Master Plan (Boyle Engineering 
Corporation, 1999).  
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HYDROLOGY MODEL METHODOLOGY 
 
The flooding issues in this area were partially addressed as part of the San Luis Obispo Zone 9 Flood 
Control District WMP.  As part of the WMP, rainfall-runoff models were developed for the entire San 
Luis Obispo Creek watershed.  These models updated FEMA modeling performed for the watershed in 
the 1970’s (U.S. Army Corps of Engineers, 1974, George S. Nolte and Associates, 1977, and Federal 
Emergency Management Agency, 1978).  The WMP models are described in detail in a technical 
appendix to the WMP.  Basic assumptions for the modeling are presented here. Subbasin boundaries 
within the watershed of the East Branch of San Luis Obispo Creek were taken from the San Luis Obispo 
Storm Drainage Master Plan (Boyle Engineering Corporation, 1999). The WMP model was updated for 
this analysis to reflect proposed OASP development and stormwater facilities within the East Branch 
SLO Creek watershed.   
 
Rainfall-Runoff Model 
 
A rainfall-runoff model was developed as part of the WMP using the U.S. Army Corps of Engineers 
HEC-HMS computer modeling software.  The purpose of the model was to predict flow rates in San Luis 
Obispo Creek and its major tributaries.  The model was driven by a 24-hour design rainfall event, with the 
peak intensity centered on the 12-th hour.  Design storms at the 2-, 10-, 50-, and 100-year recurrence 
intervals were developed using the NOAA Atlas II (National Oceanic and Atmospheric Administration, 
1973).   
 
The model used the SCS curve number methodology (Soil Conservation Service, 1975) to describe 
infiltration rates.  The curve number methodology uses soils, land use and vegetation data to characterize 
the volume of runoff from a given area for a given precipitation pattern.  Curve numbers range from 1 to 
100, with higher numbers representing higher runoff rates for a given rate of precipitation.  An advantage 
of the curve number methodology is that it allows likely future land use changes to be modeled relatively 
easily.  Impervious surface areas were also predicted from proposed development conditions over the 
Orcutt Plan Area and input as a parameter affecting infiltration rates in the subbasins.  

 
The SCS unit hydrograph was used for the hydrograph transformation. Hydrograph transformation refers 
to the method used to determine how precipitation that doesn’t become lost to runoff through infiltration 
or other means becomes a flow hydrograph at the outlet of the basin.  The primary parameter in the SCS 
transformation is lag time, which is defined as the time between the peak of the rainfall hyetograph and 
the peak of the runoff hydrograph.  Lag times were computed using empirical equations developed for 
similar types of watersheds (see the WMP Appendix C for more information).   
 
Table 1 shows the modeling input parameters for each scenario and each subbasin. The OASP proposes 
minor modifications in subbasin areas over the Orcutt Plan Area—the overall increase in area is made up 
by a decrease in an adjacent subbasin of the Middle Fork of the East Branch of SLO Creek otherwise 
unaffected by the proposed OASP drainage elements. 
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Table 1 
Subbasin and Scenario Modeling Input Parameters 

 

Drainage Basin Upper Fork Subbasin Orcutt Creek Subbasin 

Scenario Existing OASP GP+OASP Existing OASP GP+OASP 

Area  
(sq. km./acres) 2.97/733 2.99/739 2.99/739 0.121/29.9 0.121/29.9 0.121/29.9 

SCS Curve Number 70.3 70.3 70.3 73 73.8 73.8 

Increase in 
Impervious Surface 

Area (%) 
-- 8.2 8.2 -- 15 15 

Lag (min) 24 18 18 6 5 5 
 
 
ON-SITE IMPACTS 
 
The stormwater facilities for the Orcutt Plan Area were designed to detain additional stormwater runoff 
associated with the change from pre-development to post-development conditions. The proposed plan 
incorporated stormwater management strategies proposed in the Storm Drainage Master Plan (Boyle 
Engineering Corporation, 1999). In accordance with Alternative 1 of the Storm Drainage Master Plan, the 
OASP proposes to construct a regional detention basin in the Upper Fork East Branch of SLO Creek to 
detain stormwater generated by development within that subbasin. Small, on-site drainage basins totaling 
0.52 acres are proposed to detain stormwater generated by development within the Orcutt Creek subbasin. 
The drainage plan (Draft OASP, 2002) is shown in Figure 2.  
 
Upper Fork East Branch SLO Creek Subbasin 
 
The regional detention basin will consist of a linked series of floodable terraces along the western 
boundary of the Orcutt Plan Area covering approximately 0.03 sq. km (7.0 acres). The detention system 
will have a capacity of 37,000 cubic meters (30.0 acre-feet) for detaining stormwater. The regional 
detention basin storage-outflow curve is shown in Figure 3. Initial conditions model the detention basin 
as empty, with a starting elevation of 58.2 m (191 ft). 
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Figure 2. Storage-outflow curve for the OASP proposed Regional Detention Basin in the Upper 
Fork subbasin. 

 
 
The proposed regional detention basin was incorporated into the SLO Creek watershed rainfall-runoff 
hydrology model. Proposed Upper Fork Subbasin Regional Detention basin results from the SLO Creek 
watershed hydrology model are shown in Table 2.  
 

Table 2 
OASP Regional Detention Basin: SLO Creek Watershed Hydrology Model Results 

 

Existing Upper 
Fork Subbasin 
Peak Outflow 

OASP Peak 
Inflow 

OASP Peak 
Outflow 

OASP Peak 
Elevation 

OASP Peak 
Storage Recurrence 

Interval 

cms cfs cms cfs cms cfs m ft cubic 
meters ac-ft 

Q100 26.3 928.65 31.84 1124.27 18.00 635.58 61.16 200.66 38,940 31.54 

Q50 23.3 822.72 28.18 995.04 16.21 572.38 60.96 200.00 33,696 27.29 

Q10 14.2 501.4 18.66 658.88 10.74 379.23 60.30 197.83 19,007 15.40 

 
 
SLO Creek watershed hydrology model results indicate that the proposed regional detention basin can 
reduce post-development 50- and 100-year recurrence interval flows to near, but not below, pre-
development 10-year recurrence interval flows. The pre-development 10-year recurrence interval flow 
from the Upper Fork subbasin is predicted to be 14.2 cms (501.4 cfs). The maximum storage required to 
reduce post-development Q100 flows to below pre-development Q50 flows is 38,940 cubic meters (31.5 
ac-ft). The OASP states that modifications are required to the Union Pacific Railroad culvert entrance to 
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further reduce the post-development flows. Additional detail regarding UPRR culvert modifications to 
control detention basin outflows is needed to accurately predict peak outflows from the regional detention 
basin at 100-year peak flows. 
 
At Q100, the proposed regional detention basin peak elevation of 61.16 m (200.66 ft) allows the required 
2-ft freeboard below the proposed top elevation of 62.17 m (204 ft). Also, the proposed regional basin 
outlet as proposed is able to drain the detention facility within 48 hours of the end of the 100-year storm 
by gravity flow. Figure 4 shows the proposed regional detention basin inflow and outflow hydrographs at 
the 100-year recurrence interval peak flow.  
 
Proposed OASP development within the Upper Fork Subbasin increased impervious surface areas by 
8.2%, increasing 100-year flow rates in the subbasin by 21%. However, the proposed regional detention 
basin detains the 100-year inflow rate of 31.84 cms (1124 cfs), reducing the outflow from the Upper Fork 
Subbasin to 18 cms (636 cfs), reducing the flow by 40%.  

 
 

 
 

Figure 3. 100-year peak flow inflow and outflow hydrographs for proposed Regional Detention 
Basin in the Upper Fork East Branch SLO Creek subbasin.  

 
 

 
Orcutt Creek Subbasin 
 
The OASP proposed a series of small, local detention basins (0.52 acres) to detain stormwater associated 
with the proposed development in the Orcutt Plan Area that lies within the Orcutt Creek subbasin. The 
Rational method for the subbasin was used to calculated pre- and post-development flows; rational 
method volume calculations for the detention basins were based on throttling the storm drainage system 
from a 50-year discharge to near the pre-development 2-year discharge (draft OASP, 2002). Calculating 
hydrologic runoff from a total of 26 acres, the draft OASP predicted that a total of 1,605 cubic meters 
(56,683 cubic feet or 1.3 ac-ft) was necessary to limit detention basin outflow to the 2-year discharge 
within the Orcutt Creek subbasin (draft OASP, Appendix H.2, 2002).  
 
The OASP states that up to four small on-site detention basins would be located within the Orcutt Creek 
subbasin to provide stormwater detention. This analysis modeled only one detention basin to estimate the 
total storage volume necessary. Multiple basins in a series may provide similar detention effects with 

OUTFLOW 

INFLOW 
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slightly less storage volume requirements; however, details of the four detention basin series scheme were 
not provided in the draft OASP.  
 
To incorporate the proposed Orcutt Creek detention basin into the SLO Creek Watershed Hydrology 
model, the local detention basin was modeled as a single site facility with offsite drainage. The “single 
site” drainage area to be controlled by the local detention basin was 29.9 acres. Significant tributary 
inflow from upstream offsite properties totaling 62 acres passes through the development—and is not 
detained in the proposed local detention basin. In the SLO Creek Watershed Hydrology model, all flows 
from the Orcutt Creek subbasin were diverted through the local detention basin.  
 
To develop the stage-storage-outflow curve for the Orcutt Creek local detention basin, the following 
assumptions were made according to parameters outlined in the draft OASP:  
 

• Drainage (watershed) area: 29.9 acres 
• Detention basin total area: 0.52 acres 
• Detention basin total volume: 1.3 ac-ft (at the 50-year recurrence interval) 
• Detention basin base elevation of 70.1 m (230 ft), the approximate elevation at the Orcutt Plan 

Area Orcutt Creek subbasin outlet 
 
Proposed Orcutt Creek Subbasin local detention basin results from the SLO Creek Watershed hydrology 
model are shown in Table 3. 
 

Table 3 
Orcutt Creek Subbasin Local Detention Basin:  

SLO Creek Watershed Hydrology Model Results 
 

Existing Orcutt 
Creek Subbasin 
Peak Outflow 

Orcutt Local 
Detention Peak 

Inflow 

Orcutt Local 
Detention Peak 

Outflow 

Orcutt Local 
Detention Peak 

Elevation 

Orcutt Local 
Detention Peak 

Storage Recurrence 
Interval 

cms cfs cms cfs cms cfs m ft cubic 
meters ac-ft 

Q100 1.92 67.7952 2.14 75.56 1.39 49.08 70.93 232.71 1,728 1.40 

Q50 1.7 60.027 1.90 67.09 1.23 43.43 70.86 232.48 1,582 1.28 

Q10 1.07 37.7817 1.25 44.14 0.79 27.89 70.26 230.51 1,162 0.94 

 
 
SLO Creek watershed hydrology model results indicate that the Orcutt Creek subbasin local detention 
basin can reduce post-development 100-year recurrence interval flows to below pre-development 50-year 
flows. The maximum storage required to reduce Q100 flows is 1,728 cubic meters (1.4 ac-ft). The peak 
storage requires 0.8 m (2.6 ft) of storage elevation over the proposed detention area of 0.52 acres. Also, 
the local detention basin outlet as proposed is able to drain the detention facility within 48 hours of the 
end of the 100-year storm by gravity flow. Figure 5 shows the proposed regional detention basin inflow 
and outflow hydrographs at the 100-year recurrence interval peak flow.  
 
Proposed OASP development within the Orcutt Creek subbasin increased impervious surface areas by 
15%, increasing 100-year flow rates in the subbasin by 11%. However, the proposed local detention basin 
detains the 100-year inflow rate of 2.14 cms (75 cfs), controlling the outflow from the Orcutt Creek 
subbasin such that the 100-year outflow rate is 1.39 cms (49 cfs), reducing the flow by 35%.  
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Figure 4. 100-year peak flow inflow and outflow hydrographs for proposed Local Detention Basin in the 
Orcutt Creek subbasin.  
 
 
Thus, on-site hydrology results for the Orcutt Plan Area indicate that the increased flow rates due to 
increased impervious areas from development can be detained on-site to significantly reduce outflow 
rates from the project site. Downstream impacts from the proposed OASP development and stormwater 
facilities are discussed below.  

OUTFLOW 

INFLOW 
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DOWNSTREAM OASP IMPACTS  
 
Runoff from the proposed project site has the potential for affecting flow rates in the East Branch of SLO 
Creek downstream.  This section compares downstream Orcutt Area Plan development peak flow rates to 
existing condition flows. Key creek locations where peak flow rates and water surface elevations are 
discussed are shown in Figure 5.  
 
 

 
Figure 5. Key creek locations for analysis of downstream impacts of proposed OASP development. 
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This analysis of downstream impacts specifically examined the effect of: 
• Increased impervious areas from the OASP over both the Upper Fork and Orcutt Creek 

subbasins; 
• The draft OASP proposed Regional Detention Basin in the Upper Fork subbasin and its 

downstream impacts on the East Branch of SLO Creek above Santa Fe Road; 
• The draft OASP proposed Local Detention Basin in the Orcutt Creek subbasin and its 

downstream impacts on Orcutt Creek above Santa Fe Road, and; 
• Both OASP proposed basins’ impact on the East Branch from Santa Fe Road to San Luis 

Obispo Creek.  
 
As shown in Table 4, proposed detention basins would not have a significant impact on downstream peak 
flow rates, reducing flows downstream of the project site for most locations at the 2-year recurrence 
interval and all flows for the 10-, 50-, and 100-year recurrence intervals. Flow did increase at the 2-year 
recurrence interval downstream of the Upper Fork Regional Detention basin in the East Branch above 
Santa Fe Road; however, flow increases were less than 1% and considered less than significant. At 100-
year flows, flows in the East Branch of SLO Creek just above its confluence with the main SLO Creek 
decreased from 215.35 cms (7,604 cfs) under existing conditions to 207.46 cms (7,325 cfs), by 
approximately 4%.  
 
Thus, downstream impacts on existing conditions due to proposed OASP development are not considered 
significant. The proposed basins would detain on-site flows such that downstream increases in peak flow 
rates and water surface elevations would not be significant. 
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Table 4 
Predicted Flow Rates within East Branch SLO Creek Watershed: 

Existing Conditions and OASP Post-Development Conditions 
 

Existing OASP 
Q2 Q10 Q50 Q100 Q2  Q10 Q50 Q100 Station 

cms cfs cms cfs cms cfs cms cfs cms cfs cms cfs cms cfs cms cfs 

Upper Fork Subbasin: 
Above Reg Det Basin                 9.00 318 17.66 624 28.18 995 31.84 1,124 

Upper Fork Subbasin:  
OASP outlet 6.97 246 14.21 502 23.28 822 26.33 930 6.12 216 10.74 379 16.21 572 18.03 637 

East Branch Upper, 
Middle, and Lower 
Forks confluence 

28.48 1,006 59.78 2,111 99.34 3,508 112.64 3,977 28.66 1,012 57.86 2,043 94.20 3,326 106.50 3,761 

East Branch above 
Santa Fe 29.18 1,030 60.61 2,140 101.03 3,567 114.60 4,047 29.22 1,032 58.84 2,078 95.89 3,386 108.34 3,825 

Orcutt Creek 
Subbasin: 

OASP outlet 
1.48 52 2.94 104 4.71 166 5.32 188 1.39 49 2.75 97 4.35 154 4.92 174 

Orcutt Creek above 
Broad Street 1.73 61 3.38 119 5.37 190 6.07 214 1.56 55 3.08 109 4.89 173 5.53 195 

Orcutt Creek at  
Broad Street 3.43 121 6.76 239 10.65 376 12.05 425 3.17 112 6.22 220 9.84 347 11.13 393 

Orcutt Creek above 
East Branch 4.25 150 8.40 297 13.55 478 14.99 529 4.00 141 7.99 282 12.73 449 14.13 499 

East Branch at Orcutt 
and Acacia Creeks 

confluence 
40.22 1,420 82.79 2,923 136.03 4,803 154.03 5,439 39.36 1,390 78.60 2,775 128.01 4,520 144.62 5,107 

East Branch above 
SLO Creek 56.89 2,009 115.88 4,092 189.46 6,690 215.35 7,604 56.17 1,983 113.34 4,002 183.58 6,482 207.46 7,325 
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CUMULATIVE DOWNSTREAM IMPACTS 
 
A cumulative environmental impact is defined as an effect of a project that may not be significant when 
considered individually but could become significant when considered with other past, present, or 
reasonably foreseeable future projects.  This section identifies regional trends (cumulative effects) that 
impact the hydrology of the area surrounding the project site and provides a discussion of the hydrologic 
and hydraulic importance of these trends downstream.   
 
Increased runoff from future watershed development, including the proposed project site, has the potential 
for cumulatively affecting flow rates in the East Branch watershed.  Consequently, an analysis taking into 
account the hydrologic impacts of the City General Plan Buildout on downstream flow rates in the East 
Branch SLO Creek watershed is necessary to fully understand the cumulative environmental impact of the 
project. Changes in flow rates predicted from the hydrology model can also result in changes in water 
surface elevations. The SLO Creek Watershed Hydraulic Model (WMP, 2003) was used to assess the 
downstream impact of post-development peak flow rates on downstream water surface elevations in East 
Branch SLO Creek. The OASP falls within a non-in-fill development area (large vacant parcel areas at 
the edge of the existing urban area within the urban reserve line). A significant water surface elevation 
impact is defined as a cumulative increase of 64 mm (2.5 inches) or more, according to the SLO Drainage 
Design Manual (WMP, 2003). 
     
To assess the cumulative downstream impacts, future conditions of the City’s General Plan (GP) buildout 
of the watershed with the proposed OASP stormwater facilities were compared to a) existing conditions 
and b) GP buildout without the proposed OASP stormwater facilities. This allows a) an analysis of OASP 
detention in a fully built out watershed and its cumulative impacts on existing conditions and b) an 
isolation of OASP detention impacts on GP buildout conditions. This section describes the impact of the 
OASP proposed development combined with General Plan buildout conditions in downstream reaches of 
the East Branch of SLO Creek. 
 
GP Buildout with OASP Detention vs. Existing Conditions 
 
General Plan buildout conditions of the East Branch watershed with the proposed OASP detention were 
compared to existing conditions to identify cumulative downstream impacts of future watershed 
development. Table 5 shows the results of this comparison. The isolated downstream impacts of the 
Upper Fork Regional Detention basin were examined in the East Branch of SLO Creek above Santa Fe 
Road. Flows in this reach of the East Branch above Santa Fe Road increased from 114.60 cms (4,047 cfs) 
to 115.49 cms (4,078 cfs), by 0.8%. The maximum water surface elevation increase within this upper 
reach was 50 mm (2 inches) and occurred just above the Santa Fe bridge. Within Orcutt Creek, the local 
OASP detention was able to detain flows under GP buildout conditions to reduce peak flow rates under 
all recurrence intervals modeled.  
 
Further downstream, the combined impacts from both the proposed Upper Fork East Branch Regional 
Detention basin and the Orcutt Creek Local Detention basin were assessed for the East Branch from Santa 
Fe Road to the main SLO Creek. General Plan buildout conditions in other East Branch SLO Creek 
subbasins under the 2-, 10-, 50- and 100-year recurrence interval flows showed increased flows in the 
lower main East Branch; however, all flow increases were considered to have less than significant 
cumulative effects. At Q100, the greatest increase in peak flow rate was less than 2%, and the maximum 
increase of 30 mm (1.2 inches) in water surface elevation occurred in the lower main East Branch 
between Buckley and Jesperson Roads.  
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Thus, under the City’s General Plan buildout conditions in the East Branch of SLO Creek watershed, the 
proposed OASP development and detention basins would not increase downstream peak flows such that 
water surface elevation increases would exceed the significance threshold of 64 mm (2.5 inches). 
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Table 5 

Predicted Flow Rates within East Branch SLO Creek Watershed: 
Existing Conditions and General Plan Buildout with OASP Post-Development Conditions 

 
Existing General Plan + OASP 

Q2   Q10   Q50   Q100   Q2   Q10   Q50   Q100   Station 
cms cfs cms cfs cms cfs cms cfs cms cfs cms cfs cms cfs cms cfs 

Upper Fork Subbasin: 
Above Reg Det Basin                 9.00 318 17.66 624 28.18 995 31.84 1,124 

Upper Fork Subbasin:  
OASP outlet 6.97 246 14.21 502 23.28 822 26.33 930 6.12 216 10.74 379 16.21 572 18.03 637 

East Branch Upper, 
Middle, and Lower 
Forks confluence 

28.48 1,006 59.78 2,111 99.34 3,508 112.64 3,977 30.43 1,074 61.65 2,177 101.13 3,571 114.31 4,036 

East Branch above 
Santa Fe 29.18 1,030 60.61 2,140 101.03 3,567 114.60 4,047 30.86 1,090 62.68 2,213 102.34 3,614 115.49 4,078 

Orcutt Creek 
Subbasin: 

OASP outlet 
1.48 52 2.94 104 4.71 166 5.32 188 1.44 51 2.80 99 4.40 155 4.97 175 

Orcutt Creek above 
Broad Street 1.73 61 3.38 119 5.37 190 6.07 214 1.62 57 3.14 111 4.94 174 5.58 197 

Orcutt Creek at  
Broad Street 3.43 121 6.76 239 10.65 376 12.05 425 3.30 117 6.44 227 10.13 358 11.46 405 

Orcutt Creek above 
East Branch 4.25 150 8.40 297 13.55 478 14.99 529 4.18 148 8.21 290 12.91 456 14.94 528 

East Branch at Orcutt 
and Acacia Creeks 

confluence 
40.22 1,420 82.79 2,923 136.03 4,803 154.03 5,439 42.02 1,484 84.60 2,987 138.21 4,880 156.28 5,518 

East Branch above 
SLO Creek 56.89 2,009 115.88 4,092 189.46 6,690 215.35 7,604 57.67 2,036 117.08 4,134 190.46 6,725 215.48 7,609 
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GP Buildout with OASP detention vs. GP Buildout without OASP detention 
 
To assess the impact of the proposed OASP stormwater facilities on future conditions, the GP watershed 
buildout conditions with OASP detention basins were compared to GP watershed buildout conditions 
without OASP detention basins. Under GP buildout conditions, increases in impervious area within the 
East Branch watershed contribute to higher flows in the channel courses. The proposed OASP detention 
mitigates GP buildout flow increases via the proposed Upper Fork regional detention basin and Orcutt 
Creek local detention basin.  Table 6 shows the results of the future conditions analysis.  
 
For the 2-, 10-, 50-, and 100-year recurrence intervals modeled, all peak flow rates downstream of the 
Orcutt Plan Area decreased. In the East Branch above Santa Fe Road, 100-year peak flows decreased by 
7%. In Orcutt Creek, 100-year flows decreased by 6%. In the lower main East Branch just above its 
confluence with the main SLO Creek, 100-year flows decreased by 5%.  
 
Thus, the proposed OASP detention basins can potentially mitigate the contribution of increased 
impervious area in the East Branch watershed to increased peak flows in the East Branch of SLO Creek. 
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Table 6 
Predicted Flow Rates within East Branch SLO Creek Watershed: 

City General Plan Buildout with and without OASP Detention  
 
 

General Plan Buildout without OASP detention General Plan Buildout with OASP detention 
Q2   Q10   Q50   Q100   Q2   Q10   Q50   Q100   Station 
cms cfs cms cfs cms cfs cms cfs cms cfs cms cfs cms cfs cms cfs 

Upper Fork Subbasin: 
Above Reg Det Basin                 9.00 318 17.66 624 28.18 995 31.84 1,124 

Upper Fork Subbasin:  
OASP outlet 9.00 318 17.66 624 28.18 995 31.84 1,124 6.12 216 10.74 379 16.21 572 18.03 637 

East Branch Upper, 
Middle, and Lower 
Forks confluence 

31.13 1,099 65.18 2,302 108.58 3,834 123.22 4,351 30.43 1,074 61.65 2,177 101.13 3,571 114.31 4,036 

East Branch above 
Santa Fe 31.60 1,116 66.27 2,340 110.08 3,887 124.75 4,405 30.86 1,090 62.68 2,213 102.34 3,614 115.49 4,078 

Orcutt Creek 
Subbasin: 

OASP outlet 
1.69 60 3.27 115 5.13 181 5.79 204 1.44 51 2.80 99 4.40 155 4.97 175 

Orcutt Creek above 
Broad Street 1.85 65 3.60 127 5.67 200 6.41 226 1.62 57 3.14 111 4.94 174 5.58 197 

Orcutt Creek at  
Broad Street 3.62 128 7.05 249 11.01 389 12.44 439 3.30 117 6.44 227 10.13 358 11.46 405 

Orcutt Creek above 
East Branch 4.51 159 8.90 314 14.04 496 15.84 559 4.18 148 8.21 290 12.91 456 14.94 528 

East Branch at Orcutt 
and Acacia Creeks 

confluence 
44.76 1,580 91.85 3,243 150.65 5,319 170.59 6,024 42.02 1,484 84.60 2,987 138.21 4,880 156.28 5,518 

East Branch above 
SLO Creek 60.08 2,121 121.89 4,304 200.12 7,066 227.29 8,026 57.67 2,036 117.08 4,134 190.46 6,725 215.48 7,609 
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CONCLUSIONS 
 
The draft OASP proposes detention basins to reduce post-development peak flow rates leaving the Orcutt 
Plan Area. The proposed development will increase impervious surface area within the Upper Fork (by 
8%) and Orcutt Creek (by 15%) subbasins of the East Branch of SLO Creek.  
  
Incorporating the proposed regional detention basin into the SLO Creek Watershed hydrology model 
predicts reduced flows at the Upper Fork subbasin outlet. Proposed OASP development within the Upper 
Fork Subbasin increased 100-year flow rates in the subbasin by 21%. However, the proposed regional 
detention basin detained the 100-year inflow rate, reducing the outflow from the Upper Fork Subbasin 
such that the 100-year outflow rate was reduced by 40%. The OASP states that modifications are 
required to the Union Pacific Railroad culvert entrance to further reduce the post-development flows. 
Additional detail regarding UPRR culvert modifications to control detention basin outflows is needed to 
accurately predict peak outflows from the regional detention basin at 100-year peak flows. However, as 
proposed, the regional detention basin does not have any significant cumulative downstream impacts on 
peak flow rates or water surface elevations. 
 
The OASP proposed local detention basin for the Orcutt Creek subbasin also reduced flows at the 
subbasin outlet. Proposed OASP development within the Orcutt Creek subbasin increased 100-year flow 
rates in the subbasin by 11%. However, the proposed local detention basin detained the 100-year inflow 
rate, reducing the 100-year outflow from the Orcutt Creek subbasin by 35%. 
 
Thus, on-site hydrology results for the Orcutt Plan Area indicate that the increased flow rates due to 
increased impervious areas from development can be detained on-site to significantly reduce outflow 
rates from the project site. 
 
With regard to downstream impacts, several scenarios were modeled and compared. First, as a short-term 
scenario, the downstream impacts of the OASP only on existing conditions were analyzed. Under this 
short-term scenario, the proposed OASP detention basins would reduce existing downstream flow rates 
and water surface elevations in the East Branch of SLO Creek. Secondly, as a long-term scenario, model 
results of General Plan buildout of the East Branch watershed with the OASP development and 
stormwater detention facilities were compared to existing conditions. Under this long-term scenario, peak 
flow rates and water surface elevations, though increased at some East Branch SLO Creek locations, did 
not increase significantly, or, above the 64 mm (2.5 inches) threshold.  Finally, to assess cumulative 
future impacts, the fully built out watershed was modeled with and without OASP detention; this scenario 
showed the overall beneficial impacts of the proposed regional and local detention facilities, with peak 
flow rates decreased for all downstream locations of the East Branch of SLO Creek. Thus, downstream 
cumulative impacts of the OASP under both post-development and General Plan buildout conditions are 
not predicted to be significant.  
 
In summary,  

• The regional detention basin as proposed for the Upper Fork subbasin would reduce post-
development 100-year outflows by 40%. 

 
• The Orcutt Creek detention basin as proposed would reduce the 100-year outflows by 35%.  
 
• With the proposed Upper Fork regional detention basin and the Orcutt Creek local detention 

basin, downstream post-development 100-year peak flow rates and water surface elevations in the 
East Branch of SLO Creek under City General Plan watershed buildout conditions would not 
increase significantly from existing conditions. 
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City of San Luis Obispo Noise Element, May 1996 
 

Policy 9.  Existing and Cumulative Impacts 
 
The City will consider the following mitigation measures where existing noise levels 
significantly impact existing noise-sensitive land uses, or where cumulative increases in 
noise levels resulting from new development significantly impact existing noise-
sensitive land uses. 
 

A) Rerouting traffic onto streets that can maintain desired levels of service, 
consistent with the Circulation Element, and which do not adjoin noise-
sensitive land uses. 

B) Rerouting trucks onto streets that do not adjoin noise-sensitive land uses. 
C) Constructing noise barriers. 
D) Lowering traffic speeds through street or intersection design methods (see 

also the Circulation Element). 
E) Retrofitting buildings with noise-reducing features. 
F) Establishing financial programs, such as low cost loans to owners of noise-

impacted property, or establishment of developer fees to pay for noise 
mitigation or trip reduction programs.  

 



 



ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 5-Sep-07

Roadway: Johnson Ave - Laurel Ln to Bishop

PROJECT DATA and ASSUMPTIONS
Vehicle Reference Energy Mean Emission Levels (FHWA 1977, TNM®, or CALVENO): TNM
Distance to Receptor: 25 feet
Site Condition (Hard or Soft): Hard
Upgrade longer than 1 mile: 0 %
Existing Total Traffic Volume (ADT): 14,700 vehicles
Ambient Growth Factor: 0.0%
Future Year : 2015
Total Project Volume (ADT): 1,668 vehicles
Total Cumulative Growth Volume (ADT): 18,328 vehicles
Source of Traffic Data: Fehr & Peers Transportation Consultants, 2006

Daily Vehicle Mix
Existing Project Future

Automobile 97.5% 99.0% 97.6%
Medium Truck 1.8% 0.5% 1.7%
Heavy Truck 0.7% 0.5% 0.7%

Source: Assumed given land use and road characteristics

Percentage of Daily Traffic
Existing and Future

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Project
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Average Speed
Existing

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit

Future
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 5-Sep-07

Roadway: Johnson Ave - Laurel Ln to Bishop

Vehicle Noise Emission Levels*: TNM

RESULTS
Ldn at Site Distance to dBA Contour Line 

DAY-NIGHT AVERAGE LEVEL (Ldn) 25 feet from roadway centerline, feet
from road centerline 75 70 65 60 55

Existing 72.6 dBA #N/A 46 80 173 373
Existing + Project 73.0 dBA #N/A 40 86 185 399
Future with Ambient Growth 72.6 dBA #N/A 46 80 173 373
Future with Ambient Growth and Project 73.0 dBA #N/A 40 86 185 399
Future with Ambient Growth and Cumulative Projects 76.1 dBA 32 64 138 296 639
Future with Ambient, Cumulative, and Project Growth 76.3 dBA 34 66 142 306 659

Change in Noise Levels
  Due to Project 0.4 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 3.5 dBA
  Due to All Future Growth 3.7 dBA

CNEL at Site Distance to dBA Contour Line 
COMMUNITY NOISE EXPOSURE LEVEL (CNEL) 25 feet from roadway centerline, feet

from road centerline 75 70 65 60 55

Existing 73.1 dBA #N/A 40 87 188 405
Existing + Project 73.6 dBA #N/A 43 93 201 433
Future with Ambient Growth 73.1 dBA #N/A 40 87 188 405
Future with Ambient Growth and Project 73.6 dBA #N/A 43 93 201 433
Future with Ambient Growth and Cumulative Projects 76.7 dBA 37 69 150 322 694
Future with Ambient, Cumulative, and Project Growth 76.9 dBA 38 72 154 332 716

Change in Noise Levels
  Due to Project 0.4 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 3.5 dBA
  Due to All Future Growth 3.7 dBA

*NOTES: Based on algorithms from the Federal Highway Administration "Traffic  
Noise Model ®", FHWA-PD-96-010, January, 1998.

#N/A = Not Applicable
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 5-Sep-07

Roadway: Johnson Ave - Orcutt Rd to Laurel Ln

PROJECT DATA and ASSUMPTIONS
Vehicle Reference Energy Mean Emission Levels (FHWA 1977, TNM®, or CALVENO): TNM
Distance to Receptor: 25 feet
Site Condition (Hard or Soft): Hard
Upgrade longer than 1 mile: 0 %
Existing Total Traffic Volume (ADT): 8,300 vehicles
Ambient Growth Factor: 0.0%
Future Year : 2015
Total Project Volume (ADT): 834 vehicles
Total Cumulative Growth Volume (ADT): 9,144 vehicles
Source of Traffic Data: Fehr & Peers Transportation Consultants, 2006

Daily Vehicle Mix
Existing Project Future

Automobile 97.5% 99.0% 97.6%
Medium Truck 1.8% 0.5% 1.7%
Heavy Truck 0.7% 0.5% 0.7%

Source: Assumed given land use and road characteristics

Percentage of Daily Traffic
Existing and Future

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Project
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Average Speed
Existing

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit

Future
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 5-Sep-07

Roadway: Johnson Ave - Orcutt Rd to Laurel Ln

Vehicle Noise Emission Levels*: TNM

RESULTS
Ldn at Site Distance to dBA Contour Line 

DAY-NIGHT AVERAGE LEVEL (Ldn) 25 feet from roadway centerline, feet
from road centerline 75 70 65 60 55

Existing 70.1 dBA #N/A 26 55 118 255
Existing + Project 70.5 dBA #N/A 28 58 125 270
Future with Ambient Growth 70.1 dBA #N/A 26 55 118 255
Future with Ambient Growth and Project 70.5 dBA #N/A 28 58 125 270
Future with Ambient Growth and Cumulative Projects 73.3 dBA #N/A 42 90 194 417
Future with Ambient, Cumulative, and Project Growth 73.5 dBA #N/A 43 93 199 430

Change in Noise Levels
  Due to Project 0.4 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 3.2 dBA
  Due to All Future Growth 3.4 dBA

CNEL at Site Distance to dBA Contour Line 
COMMUNITY NOISE EXPOSURE LEVEL (CNEL) 25 feet from roadway centerline, feet

from road centerline 75 70 65 60 55

Existing 70.7 dBA #N/A 29 60 128 277
Existing + Project 71.1 dBA #N/A 32 63 136 294
Future with Ambient Growth 70.7 dBA #N/A 29 60 128 277
Future with Ambient Growth and Project 71.1 dBA #N/A 32 63 136 294
Future with Ambient Growth and Cumulative Projects 73.9 dBA #N/A 45 98 210 453
Future with Ambient, Cumulative, and Project Growth 74.1 dBA #N/A 47 101 217 467

Change in Noise Levels
  Due to Project 0.4 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 3.2 dBA
  Due to All Future Growth 3.4 dBA

*NOTES: Based on algorithms from the Federal Highway Administration "Traffic  
Noise Model ®", FHWA-PD-96-010, January, 1998.

#N/A = Not Applicable
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ROADWAY TRAFFIC NOISE 

Project: OASP Project No.
Date: 21-Jul-05

Roadway: UPRR railroad

PROJECT DATA and ASSUMPTIONS
Vehicle Reference Energy Mean Emission Levels (FHWA 1977, TNM®, or CALVENO): TNM
Distance to Receptor: 160 feet
Site Condition (Hard or Soft): soft
Upgrade longer than 1 mile: 0 %
Existing Total Traffic Volume (ADT): vehicles
Ambient Growth Factor:
Future Year : 2005
Total Project Volume (ADT): 4808 vehicles
Total Cumulative Growth Volume (ADT): 2446 vehicles
Source of Traffic Data: ITE trip Generation

Daily Vehicle Mix
Existing Project Future

Automobile 96.0% 99.0% 98.5%
Medium Truck 2.0% 0.5% 0.9%
Heavy Truck 2.0% 0.5% 0.6%

Source: Assumed given land use and road characteristics

Percentage of Daily Traffic
Existing and Future

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Project
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Average Speed
Existing

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 40 40 40
Medium Truck 40 40 40
Heavy Truck 40 40 40

Source: Assumed average speed

Future
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 40 40 40
Medium Truck 40 40 40
Heavy Truck 40 40 40

Source: Assumed average speed
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ROADWAY TRAFFIC NOISE 

Project: OASP Project No. 0
Date: 21-Jul-05

Roadway: UPRR railroad

Vehicle Noise Emission Levels*: TNM

RESULTS
Ldn at Site Distance to dBA Contour Line 

DAY-NIGHT AVERAGE LEVEL (Ldn) 160 feet from roadway centerline, feet
from road centerline 75 70 65 60 55

Existing #NUM! dBA #NUM! #NUM! #NUM! #NUM! #NUM!
Existing + Project 55.3 dBA #N/A #N/A 17 78 168
Future with Ambient Growth #NUM! dBA #NUM! #NUM! #NUM! #NUM! #NUM!
Future with Ambient Growth and Project 55.3 dBA #N/A #N/A 17 78 168
Future with Ambient Growth and Cumulative Projects 52.5 dBA #N/A #N/A #N/A 51 109
Future with Ambient, Cumulative, and Project Growth 57.1 dBA #N/A #N/A 26 103 223

Change in Noise Levels
  Due to Project #NUM! dBA
  Due to Ambient Growth #NUM! dBA
  Due to Ambient and Cumulative #NUM! dBA
  Due to All Future Growth #NUM! dBA

CNEL at Site Distance to dBA Contour Line 
COMMUNITY NOISE EXPOSURE LEVEL (CNEL) 160 feet from roadway centerline, feet

from road centerline 75 70 65 60 55

Existing #NUM! dBA #NUM! #NUM! #NUM! #NUM! #NUM!
Existing + Project 55.9 dBA #N/A #N/A 20 85 183
Future with Ambient Growth #NUM! dBA #NUM! #NUM! #NUM! #NUM! #NUM!
Future with Ambient Growth and Project 55.9 dBA #N/A #N/A 20 85 183
Future with Ambient Growth and Cumulative Projects 53.1 dBA #N/A #N/A 10 55 119
Future with Ambient, Cumulative, and Project Growth 57.7 dBA #N/A #N/A 52 113 242

Change in Noise Levels
  Due to Project #NUM! dBA
  Due to Ambient Growth #NUM! dBA
  Due to Ambient and Cumulative #NUM! dBA
  Due to All Future Growth #NUM! dBA

*NOTES: Based on algorithms from the Federal Highway Administration "Traffic  
Noise Model ®", FHWA-PD-96-010, January, 1998.

#N/A = Not Applicable
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ROADWAY TRAFFIC NOISE 

Project: OASP Project No.
Date: 21-Jul-05

Roadway: UPRR railroad

PROJECT DATA and ASSUMPTIONS
Vehicle Reference Energy Mean Emission Levels (FHWA 1977, TNM®, or CALVENO): TNM
Distance to Receptor: 160 feet
Site Condition (Hard or Soft): soft
Upgrade longer than 1 mile: 0 %
Existing Total Traffic Volume (ADT): vehicles
Ambient Growth Factor:
Future Year : 2005
Total Project Volume (ADT): 4808 vehicles
Total Cumulative Growth Volume (ADT): 2446 vehicles
Source of Traffic Data: ITE trip Generation

Daily Vehicle Mix
Existing Project Future

Automobile 96.0% 99.0% 98.5%
Medium Truck 2.0% 0.5% 0.9%
Heavy Truck 2.0% 0.5% 0.6%

Source: Assumed given land use and road characteristics

Percentage of Daily Traffic
Existing and Future

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Project
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Average Speed
Existing

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 40 40 40
Medium Truck 40 40 40
Heavy Truck 40 40 40

Source: Assumed average speed

Future
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 40 40 40
Medium Truck 40 40 40
Heavy Truck 40 40 40

Source: Assumed average speed
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ROADWAY TRAFFIC NOISE 

Project: OASP Project No. 0
Date: 21-Jul-05

Roadway: UPRR railroad

Vehicle Noise Emission Levels*: TNM

RESULTS
Ldn at Site Distance to dBA Contour Line 

DAY-NIGHT AVERAGE LEVEL (Ldn) 160 feet from roadway centerline, feet
from road centerline 75 70 65 60 55

Existing #NUM! dBA #NUM! #NUM! #NUM! #NUM! #NUM!
Existing + Project 55.3 dBA #N/A #N/A 17 78 168
Future with Ambient Growth #NUM! dBA #NUM! #NUM! #NUM! #NUM! #NUM!
Future with Ambient Growth and Project 55.3 dBA #N/A #N/A 17 78 168
Future with Ambient Growth and Cumulative Projects 52.5 dBA #N/A #N/A #N/A 51 109
Future with Ambient, Cumulative, and Project Growth 57.1 dBA #N/A #N/A 26 103 223

Change in Noise Levels
  Due to Project #NUM! dBA
  Due to Ambient Growth #NUM! dBA
  Due to Ambient and Cumulative #NUM! dBA
  Due to All Future Growth #NUM! dBA

CNEL at Site Distance to dBA Contour Line 
COMMUNITY NOISE EXPOSURE LEVEL (CNEL) 160 feet from roadway centerline, feet

from road centerline 75 70 65 60 55

Existing #NUM! dBA #NUM! #NUM! #NUM! #NUM! #NUM!
Existing + Project 55.9 dBA #N/A #N/A 20 85 183
Future with Ambient Growth #NUM! dBA #NUM! #NUM! #NUM! #NUM! #NUM!
Future with Ambient Growth and Project 55.9 dBA #N/A #N/A 20 85 183
Future with Ambient Growth and Cumulative Projects 53.1 dBA #N/A #N/A 10 55 119
Future with Ambient, Cumulative, and Project Growth 57.7 dBA #N/A #N/A 52 113 242

Change in Noise Levels
  Due to Project #NUM! dBA
  Due to Ambient Growth #NUM! dBA
  Due to Ambient and Cumulative #NUM! dBA
  Due to All Future Growth #NUM! dBA

*NOTES: Based on algorithms from the Federal Highway Administration "Traffic  
Noise Model ®", FHWA-PD-96-010, January, 1998.

#N/A = Not Applicable
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 5-Sep-07

Roadway: Orcutt Road - Broad St to Laurel Ln

PROJECT DATA and ASSUMPTIONS
Vehicle Reference Energy Mean Emission Levels (FHWA 1977, TNM®, or CALVENO): TNM
Distance to Receptor: 50 feet
Site Condition (Hard or Soft): Hard
Upgrade longer than 1 mile: 0 %
Existing Total Traffic Volume (ADT): 13,900 vehicles
Ambient Growth Factor: 0.0%
Future Year : 2015
Total Project Volume (ADT): 4,130 vehicles
Total Cumulative Growth Volume (ADT): 21,150 vehicles
Source of Traffic Data: Fehr & Peers Transportation Consultants, 2006

Daily Vehicle Mix
Existing Project Future

Automobile 97.5% 99.0% 97.7%
Medium Truck 1.8% 0.5% 1.7%
Heavy Truck 0.7% 0.5% 0.7%

Source: Assumed given land use and road characteristics

Percentage of Daily Traffic
Existing and Future

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Project
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Average Speed
Existing

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit

Future
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 5-Sep-07

Roadway: Orcutt Road - Broad St to Laurel Ln

Vehicle Noise Emission Levels*: TNM

RESULTS
Ldn at Site Distance to dBA Contour Line 

DAY-NIGHT AVERAGE LEVEL (Ldn) 50 feet from roadway centerline, feet
from road centerline 75 70 65 60 55

Existing 69.3 dBA #N/A 43 97 210 453
Existing + Project 70.4 dBA #N/A 53 115 247 533
Future with Ambient Growth 69.3 dBA #N/A 43 97 210 453
Future with Ambient Growth and Project 70.4 dBA #N/A 53 115 247 533
Future with Ambient Growth and Cumulative Projects 73.3 dBA 34 84 180 388 836
Future with Ambient, Cumulative, and Project Growth 73.8 dBA 38 90 193 416 896

Change in Noise Levels
  Due to Project 1.1 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 4.0 dBA
  Due to All Future Growth 4.5 dBA

CNEL at Site Distance to dBA Contour Line 
COMMUNITY NOISE EXPOSURE LEVEL (CNEL) 50 feet from roadway centerline, feet

from road centerline 75 70 65 60 55

Existing 69.9 dBA #N/A 49 106 228 492
Existing + Project 71.0 dBA #N/A 58 125 269 579
Future with Ambient Growth 69.9 dBA #N/A 49 106 228 492
Future with Ambient Growth and Project 71.0 dBA #N/A 58 125 269 579
Future with Ambient Growth and Cumulative Projects 73.9 dBA 39 91 196 422 908
Future with Ambient, Cumulative, and Project Growth 74.3 dBA 43 97 210 452 974

Change in Noise Levels
  Due to Project 1.1 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 4.0 dBA
  Due to All Future Growth 4.5 dBA

*NOTES: Based on algorithms from the Federal Highway Administration "Traffic  
Noise Model ®", FHWA-PD-96-010, January, 1998.

#N/A = Not Applicable
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 21-Jul-05

Roadway: Orcutt Road - Johnson Ave to "B" Street

PROJECT DATA and ASSUMPTIONS
Vehicle Reference Energy Mean Emission Levels (FHWA 1977, TNM®, or CALVENO): TNM
Distance to Receptor: 25 feet
Site Condition (Hard or Soft): Hard
Upgrade longer than 1 mile: 0 %
Existing Total Traffic Volume (ADT): 8,100 vehicles
Ambient Growth Factor: 0.0%
Future Year : 2015
Total Project Volume (ADT): 1,010 vehicles
Total Cumulative Growth Volume (ADT): 15,180 vehicles
Source of Traffic Data: Associated Transportation Engineers, 2004

Daily Vehicle Mix
Existing Project Future

Automobile 97.5% 99.0% 97.6%
Medium Truck 1.8% 0.5% 1.7%
Heavy Truck 0.7% 0.5% 0.7%

Source: Assumed given land use and road characteristics

Percentage of Daily Traffic
Existing and Future

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Project
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Average Speed
Existing

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit

Future
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 21-Jul-05

Roadway: Orcutt Road - Johnson Ave to "B" Street

Vehicle Noise Emission Levels*: TNM

RESULTS
Ldn at Site Distance to dBA Contour Line 

DAY-NIGHT AVERAGE LEVEL (Ldn) 25 feet from roadway centerline, feet
from road centerline 75 70 65 60 55

Existing 70.0 dBA #N/A 25 54 116 251
Existing + Project 70.5 dBA #N/A 28 58 125 270
Future with Ambient Growth 70.0 dBA #N/A 25 54 116 251
Future with Ambient Growth and Project 70.5 dBA #N/A 28 58 125 270
Future with Ambient Growth and Cumulative Projects 74.6 dBA #N/A 51 109 235 506
Future with Ambient, Cumulative, and Project Growth 74.8 dBA #N/A 52 112 241 519

Change in Noise Levels
  Due to Project 0.5 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 4.6 dBA
  Due to All Future Growth 4.7 dBA

CNEL at Site Distance to dBA Contour Line 
COMMUNITY NOISE EXPOSURE LEVEL (CNEL) 25 feet from roadway centerline, feet

from road centerline 75 70 65 60 55

Existing 70.6 dBA #N/A 28 59 126 272
Existing + Project 71.0 dBA #N/A 32 63 136 293
Future with Ambient Growth 70.6 dBA #N/A 28 59 126 272
Future with Ambient Growth and Project 71.0 dBA #N/A 32 63 136 293
Future with Ambient Growth and Cumulative Projects 75.1 dBA 26 55 118 255 550
Future with Ambient, Cumulative, and Project Growth 75.3 dBA 27 56 122 262 564

Change in Noise Levels
  Due to Project 0.5 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 4.6 dBA
  Due to All Future Growth 4.8 dBA

*NOTES: Based on algorithms from the Federal Highway Administration "Traffic  
Noise Model ®", FHWA-PD-96-010, January, 1998.

#N/A = Not Applicable
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 21-Jul-05

Roadway: Orcutt Road - Laurel Ln to Johnson Ave

PROJECT DATA and ASSUMPTIONS
Vehicle Reference Energy Mean Emission Levels (FHWA 1977, TNM®, or CALVENO): TNM
Distance to Receptor: 25 feet
Site Condition (Hard or Soft): Hard
Upgrade longer than 1 mile: 0 %
Existing Total Traffic Volume (ADT): 1,800 vehicles
Ambient Growth Factor: 0.0%
Future Year : 2015
Total Project Volume (ADT): 360 vehicles
Total Cumulative Growth Volume (ADT): 2,950 vehicles
Source of Traffic Data: Associated Transportation Engineers, 2004

Daily Vehicle Mix
Existing Project Future

Automobile 97.5% 99.0% 97.6%
Medium Truck 1.8% 0.5% 1.7%
Heavy Truck 0.7% 0.5% 0.7%

Source: Assumed given land use and road characteristics

Percentage of Daily Traffic
Existing and Future

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Project
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Average Speed
Existing

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit

Future
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 21-Jul-05

Roadway: Orcutt Road - Laurel Ln to Johnson Ave

Vehicle Noise Emission Levels*: TNM

RESULTS
Ldn at Site Distance to dBA Contour Line 

DAY-NIGHT AVERAGE LEVEL (Ldn) 25 feet from roadway centerline, feet
from road centerline 75 70 65 60 55

Existing 63.5 dBA #N/A #N/A #N/A 43 92
Existing + Project 64.2 dBA #N/A #N/A #N/A 48 103
Future with Ambient Growth 63.5 dBA #N/A #N/A #N/A 43 92
Future with Ambient Growth and Project 64.2 dBA #N/A #N/A #N/A 48 103
Future with Ambient Growth and Cumulative Projects 67.7 dBA #N/A #N/A 46 81 175
Future with Ambient, Cumulative, and Project Growth 68.0 dBA #N/A #N/A 50 85 183

Change in Noise Levels
  Due to Project 0.7 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 4.2 dBA
  Due to All Future Growth 4.5 dBA

CNEL at Site Distance to dBA Contour Line 
COMMUNITY NOISE EXPOSURE LEVEL (CNEL) 25 feet from roadway centerline, feet

from road centerline 75 70 65 60 55

Existing 64.0 dBA #N/A #N/A #N/A 46 100
Existing + Project 64.8 dBA #N/A #N/A #N/A 52 112
Future with Ambient Growth 64.0 dBA #N/A #N/A #N/A 46 100
Future with Ambient Growth and Project 64.8 dBA #N/A #N/A #N/A 52 112
Future with Ambient Growth and Cumulative Projects 68.2 dBA #N/A #N/A 41 88 190
Future with Ambient, Cumulative, and Project Growth 68.5 dBA #N/A #N/A 43 93 199

Change in Noise Levels
  Due to Project 0.7 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 4.2 dBA
  Due to All Future Growth 4.5 dBA

*NOTES: Based on algorithms from the Federal Highway Administration "Traffic  
Noise Model ®", FHWA-PD-96-010, January, 1998.

#N/A = Not Applicable
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 21-Jul-05

Roadway: Orcutt Road - "B" Street to Tank Farm

PROJECT DATA and ASSUMPTIONS
Vehicle Reference Energy Mean Emission Levels (FHWA 1977, TNM®, or CALVENO): TNM
Distance to Receptor: 25 feet
Site Condition (Hard or Soft): Hard
Upgrade longer than 1 mile: 0 %
Existing Total Traffic Volume (ADT): 8,100 vehicles
Ambient Growth Factor: 0.0%
Future Year : 2015
Total Project Volume (ADT): 500 vehicles
Total Cumulative Growth Volume (ADT): 14,650 vehicles
Source of Traffic Data: Associated Transportation Engineers, 2004

Daily Vehicle Mix
Existing Project Future

Automobile 97.5% 99.0% 97.5%
Medium Truck 1.8% 0.5% 1.8%
Heavy Truck 0.7% 0.5% 0.7%

Source: Assumed given land use and road characteristics

Percentage of Daily Traffic
Existing and Future

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Project
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Average Speed
Existing

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit

Future
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 21-Jul-05

Roadway: Orcutt Road - "B" Street to Tank Farm

Vehicle Noise Emission Levels*: TNM

RESULTS
Ldn at Site Distance to dBA Contour Line 

DAY-NIGHT AVERAGE LEVEL (Ldn) 25 feet from roadway centerline, feet
from road centerline 75 70 65 60 55

Existing 70.0 dBA #N/A 25 54 116 251
Existing + Project 70.3 dBA #N/A 27 56 121 260
Future with Ambient Growth 70.0 dBA #N/A 25 54 116 251
Future with Ambient Growth and Project 70.3 dBA #N/A 27 56 121 260
Future with Ambient Growth and Cumulative Projects 74.5 dBA #N/A 50 107 231 498
Future with Ambient, Cumulative, and Project Growth 74.6 dBA #N/A 51 109 235 505

Change in Noise Levels
  Due to Project 0.2 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 4.5 dBA
  Due to All Future Growth 4.6 dBA

CNEL at Site Distance to dBA Contour Line 
COMMUNITY NOISE EXPOSURE LEVEL (CNEL) 25 feet from roadway centerline, feet

from road centerline 75 70 65 60 55

Existing 70.6 dBA #N/A 28 59 126 272
Existing + Project 70.8 dBA #N/A 30 61 131 283
Future with Ambient Growth 70.6 dBA #N/A 28 59 126 272
Future with Ambient Growth and Project 70.8 dBA #N/A 30 61 131 283
Future with Ambient Growth and Cumulative Projects 75.0 dBA 25 54 117 251 542
Future with Ambient, Cumulative, and Project Growth 75.1 dBA 26 55 118 255 549

Change in Noise Levels
  Due to Project 0.2 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 4.5 dBA
  Due to All Future Growth 4.6 dBA

*NOTES: Based on algorithms from the Federal Highway Administration "Traffic  
Noise Model ®", FHWA-PD-96-010, January, 1998.

#N/A = Not Applicable
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 5-Sep-07

Roadway: Orcutt Road - Tank Farm Rd to Hansen Ln.

PROJECT DATA and ASSUMPTIONS
Vehicle Reference Energy Mean Emission Levels (FHWA 1977, TNM®, or CALVENO): TNM
Distance to Receptor: 50 feet
Site Condition (Hard or Soft): Hard
Upgrade longer than 1 mile: 0 %
Existing Total Traffic Volume (ADT): 8,100 vehicles
Ambient Growth Factor: 0.0%
Future Year : 2015
Total Project Volume (ADT): 772 vehicles
Total Cumulative Growth Volume (ADT): 8,912 vehicles
Source of Traffic Data: Fehr & Peers Transportation Consultants, 2006

Daily Vehicle Mix
Existing Project Future

Automobile 97.5% 99.0% 97.6%
Medium Truck 1.8% 0.5% 1.7%
Heavy Truck 0.7% 0.5% 0.7%

Source: Assumed given land use and road characteristics

Percentage of Daily Traffic
Existing and Future

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Project
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Average Speed
Existing

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit

Future
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 5-Sep-07

Roadway: Orcutt Road - Tank Farm Rd to Hansen Ln.

Vehicle Noise Emission Levels*: TNM

RESULTS
Ldn at Site Distance to dBA Contour Line 

DAY-NIGHT AVERAGE LEVEL (Ldn) 50 feet from roadway centerline, feet
from road centerline 75 70 65 60 55

Existing 67.0 dBA #N/A 25 68 147 316
Existing + Project 67.4 dBA #N/A 27 72 155 334
Future with Ambient Growth 67.0 dBA #N/A 25 68 147 316
Future with Ambient Growth and Project 67.4 dBA #N/A 27 72 155 334
Future with Ambient Growth and Cumulative Projects 70.2 dBA #N/A 52 111 240 517
Future with Ambient, Cumulative, and Project Growth 70.4 dBA #N/A 53 115 247 532

Change in Noise Levels
  Due to Project 0.4 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 3.2 dBA
  Due to All Future Growth 3.4 dBA

CNEL at Site Distance to dBA Contour Line 
COMMUNITY NOISE EXPOSURE LEVEL (CNEL) 50 feet from roadway centerline, feet

from road centerline 75 70 65 60 55

Existing 67.5 dBA #N/A 28 74 159 343
Existing + Project 67.9 dBA #N/A 31 78 169 363
Future with Ambient Growth 67.5 dBA #N/A 28 74 159 343
Future with Ambient Growth and Project 67.9 dBA #N/A 31 78 169 363
Future with Ambient Growth and Cumulative Projects 70.8 dBA #N/A 56 121 261 562
Future with Ambient, Cumulative, and Project Growth 70.9 dBA #N/A 58 124 268 578

Change in Noise Levels
  Due to Project 0.4 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 3.2 dBA
  Due to All Future Growth 3.4 dBA

*NOTES: Based on algorithms from the Federal Highway Administration "Traffic  
Noise Model ®", FHWA-PD-96-010, January, 1998.

#N/A = Not Applicable
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 5-Sep-07

Roadway: Tank Farm Road - UPRR to Orcutt Rd

PROJECT DATA and ASSUMPTIONS
Vehicle Reference Energy Mean Emission Levels (FHWA 1977, TNM®, or CALVENO): TNM
Distance to Receptor: 25 feet
Site Condition (Hard or Soft): Hard
Upgrade longer than 1 mile: 0 %
Existing Total Traffic Volume (ADT): 7,800 vehicles
Ambient Growth Factor: 0.0%
Future Year : 2015
Total Project Volume (ADT): 2,378 vehicles
Total Cumulative Growth Volume (ADT): 10,598 vehicles
Source of Traffic Data: Fehr & Peers Transportation Consultants, 2006

Daily Vehicle Mix
Existing Project Future

Automobile 97.5% 99.0% 97.7%
Medium Truck 1.8% 0.5% 1.7%
Heavy Truck 0.7% 0.5% 0.7%

Source: Assumed given land use and road characteristics

Percentage of Daily Traffic
Existing and Future

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Project
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Average Speed
Existing

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit

Future
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 5-Sep-07

Roadway: Tank Farm Road - UPRR to Orcutt Rd

Vehicle Noise Emission Levels*: TNM

RESULTS
Ldn at Site Distance to dBA Contour Line 

DAY-NIGHT AVERAGE LEVEL (Ldn) 25 feet from roadway centerline, feet
from road centerline 75 70 65 60 55

Existing 69.9 dBA #N/A #N/A 53 113 244
Existing + Project 70.9 dBA #N/A 31 62 134 289
Future with Ambient Growth 69.9 dBA #N/A #N/A 53 113 244
Future with Ambient Growth and Project 70.9 dBA #N/A 31 62 134 289
Future with Ambient Growth and Cumulative Projects 73.6 dBA #N/A 43 93 200 432
Future with Ambient, Cumulative, and Project Growth 74.1 dBA #N/A 47 100 216 466

Change in Noise Levels
  Due to Project 1.1 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 3.7 dBA
  Due to All Future Growth 4.2 dBA

CNEL at Site Distance to dBA Contour Line 
COMMUNITY NOISE EXPOSURE LEVEL (CNEL) 25 feet from roadway centerline, feet

from road centerline 75 70 65 60 55

Existing 70.4 dBA #N/A 27 57 123 265
Existing + Project 71.5 dBA #N/A 35 68 146 314
Future with Ambient Growth 70.4 dBA #N/A 27 57 123 265
Future with Ambient Growth and Project 71.5 dBA #N/A 35 68 146 314
Future with Ambient Growth and Cumulative Projects 74.1 dBA #N/A 47 101 218 469
Future with Ambient, Cumulative, and Project Growth 74.6 dBA #N/A 51 109 235 506

Change in Noise Levels
  Due to Project 1.1 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 3.7 dBA
  Due to All Future Growth 4.2 dBA

*NOTES: Based on algorithms from the Federal Highway Administration "Traffic  
Noise Model ®", FHWA-PD-96-010, January, 1998.

#N/A = Not Applicable
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ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 5-Sep-07

Roadway: Tank Farm Road - Broad St to UPRR

PROJECT DATA and ASSUMPTIONS
Vehicle Reference Energy Mean Emission Levels (FHWA 1977, TNM®, or CALVENO): TNM
Distance to Receptor: 25 feet
Site Condition (Hard or Soft): Hard
Upgrade longer than 1 mile: 0 %
Existing Total Traffic Volume (ADT): 12,100 vehicles
Ambient Growth Factor: 0.0%
Future Year : 2015
Total Project Volume (ADT): 2,294 vehicles
Total Cumulative Growth Volume (ADT): 15,324 vehicles
Source of Traffic Data: Fehr & Peers Transportation Consultants, 2006

Daily Vehicle Mix
Existing Project Future

Automobile 97.5% 99.0% 97.6%
Medium Truck 1.8% 0.5% 1.7%
Heavy Truck 0.7% 0.5% 0.7%

Source: Assumed given land use and road characteristics

Percentage of Daily Traffic
Existing and Future

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Project
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 77.5% 12.9% 9.6%
Medium Truck 84.8% 4.9% 10.3%
Heavy Truck 86.5% 2.7% 10.8%

Source: Default Assumption

Average Speed
Existing

Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)
Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit

Future
Day (7 am-7 pm) Evening (7-10 pm) Night (10 pm - 7 am)

Automobile 45 45 45
Medium Truck 45 45 45
Heavy Truck 45 45 45

Source: Speed Limit

Page 1 Rincon Consultants



ROADWAY TRAFFIC NOISE 

Project: Orcutt Area Specific Plan EIR Project No. 03-54220
Date: 5-Sep-07

Roadway: Tank Farm Road - Broad St to UPRR

Vehicle Noise Emission Levels*: TNM

RESULTS
Ldn at Site Distance to dBA Contour Line 

DAY-NIGHT AVERAGE LEVEL (Ldn) 25 feet from roadway centerline, feet
from road centerline 75 70 65 60 55

Existing 71.8 dBA #N/A 37 71 152 327
Existing + Project 72.5 dBA #N/A 44 79 169 365
Future with Ambient Growth 71.8 dBA #N/A 37 71 152 327
Future with Ambient Growth and Project 72.5 dBA #N/A 44 79 169 365
Future with Ambient Growth and Cumulative Projects 75.3 dBA 27 56 121 262 564
Future with Ambient, Cumulative, and Project Growth 75.6 dBA 29 59 128 275 593

Change in Noise Levels
  Due to Project 0.7 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 3.5 dBA
  Due to All Future Growth 3.9 dBA

CNEL at Site Distance to dBA Contour Line 
COMMUNITY NOISE EXPOSURE LEVEL (CNEL) 25 feet from roadway centerline, feet

from road centerline 75 70 65 60 55

Existing 72.3 dBA #N/A 42 77 165 356
Existing + Project 73.0 dBA #N/A 50 85 184 397
Future with Ambient Growth 72.3 dBA #N/A 42 77 165 356
Future with Ambient Growth and Project 73.0 dBA #N/A 50 85 184 397
Future with Ambient Growth and Cumulative Projects 75.8 dBA 30 61 132 284 613
Future with Ambient, Cumulative, and Project Growth 76.2 dBA 33 64 139 299 644

Change in Noise Levels
  Due to Project 0.7 dBA
  Due to Ambient Growth 0.0 dBA
  Due to Ambient and Cumulative 3.5 dBA
  Due to All Future Growth 3.9 dBA

*NOTES: Based on algorithms from the Federal Highway Administration "Traffic  
Noise Model ®", FHWA-PD-96-010, January, 1998.

#N/A = Not Applicable
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Appendix F 
Phase I Environmental Site Assessment 
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EXECUTIVE SUMMARY 

This report presents the results of the 
transportation impact analysis (TIA) for the 
proposed Orcutt Area Specific Plan (OASP) 
located southeast of the City of San Luis Obispo, 
California. The OASP includes development of 
979 residential units, 8,000 square feet of retail 
uses, and 8,500 square feet of office uses. 

The analysis evaluated the operations of the 
following key intersections during the afternoon 
(PM) peak hour: 

1. Broad Street (SR 227)/South Street-Santa 
Barbara Street 

2. Broad Street (SR 227)/Orcutt Road 

3. Broad Street (SR 227)/Industrial Way 

4. Broad Street (SR 227)/Tank Farm Road 

5. Johnson Avenue/Laurel Lane 

6. Orcutt Road/Laurel Lane 

7. Orcutt Road/Johnson Avenue 

8. Orcutt Road/Tank Farm Road 

9. Broad Street (SR 227)/Prado Road 
Extension (Future Intersection) 

Operations of the key intersections were evaluated 
for the following five scenarios: Existing 
Conditions, Baseline Conditions, Project 
Conditions, Buildout No Project Conditions, and 
Buildout Plus Project Conditions. 

Under Existing Conditions, all of the study 
intersections operate acceptably, with the 
exception of the Orcutt Road/Laurel Lane 
intersection, where the southbound left-turn 
movement operates at LOS D. 

Numerous transportation improvements are 
planned as a part of the project. Bullock Lane will 
be realigned with Laurel Lane to form a four-
legged signalized intersection. The project also will 
install sidewalks along its entire frontage on Orcutt 
Road. 

The project will generate 887 new PM peak hour 
trips (518 inbound and 369 outbound). Under 
Project Conditions, there will be a significant 
impact at one study intersection. The addition of 
project traffic will degrade operations at the Orcutt 
Road/Tank Farm Road intersection unacceptably 
to LOS E. The addition of a 200’ right-turn lane 
mitigates this impact. 

Overall site access and circulation is adequate as 
proposed. The planned bicycle, pedestrian, and 
transit improvements conform to the City’s plans 
and policies. Based on travel speed and Caltrans 
standards, sight distance is limited at the Orcutt 
Road/Hansen Lane due the vertical curve on 
Orcutt Road, and project traffic exacerbates this 
existing deficiency. Realigning Hansen Lane to 
intersect Orcutt Road at the crest of the hill 
mitigates this impact. 

Under Buildout Conditions, the project would result 
in significant impacts at five study intersections. 
The intersections and proposed mitigation 
measures are: 

• Broad Street/South Street-Santa Barbara 
Street – Add a separate southbound right-turn 
lane, or modify the westbound approach to 
include two left-turn lanes and a shared 
through-right lane. 

• Broad Street/Tank Farm Road – Add second 
southbound and northbound left-turn lanes. 

• Orcutt Road/Johnson Avenue – Install a 
single-lane roundabout. 

• Orcutt Road/Tank Farm Road – Install a traffic 
signal. 

• Broad Street/Prado Road Extension – Add a 
second northbound left-turn lane. 
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1. INTRODUCTION 

This report presents the results of the transportation impact analysis (TIA) for the proposed Orcutt Area 
Specific Plan (OASP) located southeast of the City of San Luis Obispo in San Luis Obispo County, California. 
The project area, which would be annexed into the City of San Luis Obispo, is bounded by Orcutt Road to the 
north and east, Tank Farm Road to the south, and the Union Pacific Railroad (UPRR) tracks to the west. The 
OASP includes development of 979 residential units, 8,000 square feet of retail uses, and 8,500 square feet 
of office uses. 

The analysis was conducted to identify potential transportation impacts of the proposed development on the 
surrounding roadway system and to recommend appropriate improvements to mitigate any significant 
impacts. Figure 1 presents the project location, surrounding roadway system, and study intersections. The 
OASP land use plan is shown on Figure 2. 

Project impacts were estimated following the guidelines of the City of San Luis Obispo. The analysis 
evaluated the operations of the following key intersections during the afternoon (PM) peak hour: 

1. Broad Street (SR 227)/South Street-Santa Barbara Street 

2. Broad Street (SR 227)/Orcutt Road 

3. Broad Street (SR 227)/Industrial Way 

4. Broad Street (SR 227)/Tank Farm Road 

5. Johnson Avenue/Laurel Lane 

6. Orcutt Road/Laurel Lane 

7. Orcutt Road/Johnson Avenue 

8. Orcutt Road/Tank Farm Road 

9. Broad Street (SR 227)/Prado Road Extension (Future Intersection) 

The analysis also evaluated the operations of the following key roadway segments using daily volumes: 

1. Broad Street (SR 227), south of Orcutt Road 

2. Laurel Lane, north of Orcutt Road 

3. Johnson Avenue, north of Orcutt Road 

4. Johnson Avenue, north of Laurel Lane 

5. Orcutt Road, west of the UPRR tracks 

6. Orcutt Road, north of Tank Farm Road 

7. Tank Farm Road, east of Broad Street 

8. Tank Farm Road, east of the UPRR tracks 
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The operations of the key intersections and roadway segments were evaluated for the following five 
scenarios: 

Scenario 1: Existing Conditions – Existing traffic conditions using volumes obtained from counts. 

Scenario 2: Baseline Conditions – Existing volumes plus traffic from approved but not yet 
constructed developments in the area. 

Scenario 3: Project Conditions – Baseline volumes plus the net new traffic generated by the 
proposed project. 

Scenario 4: Buildout No Project Conditions – Traffic volumes anticipated with buildout of the 
City’s General Plan but no change to the project site. 

Scenario 5: Buildout Plus Project Conditions - Conditions with buildout of the City’s General Plan 
plus traffic from the proposed project. 

The remainder of this report is divided into four chapters. The existing transportation system and the current 
operating conditions of the key intersections and roadway segments are described in Chapter 2. Chapter 3 
discusses operations with traffic from approved but not yet constructed developments under Baseline 
Conditions. Chapter 4 describes Project Conditions, including the methodology used to estimate the amount 
of traffic added to the surrounding roadways by the proposed project and its impacts on the transportation 
system. This chapter also includes a discussion of site access and on-site circulation. Buildout Conditions are 
described in Chapter 5. 
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PROJECT LOCATION AND STUDY INTERSECTIONS
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LAND USE PLAN
FIGURE 2

Orcutt Area Specific Plan
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2. EXISTING CONDITIONS 

This chapter describes the existing conditions of the roadway facilities, pedestrian and bicycle facilities, transit 
service, traffic volumes, intersection operations, and roadway segment operations. This chapter also includes 
a discussion of the methodology used to calculate intersection and roadway segment levels of service and the 
corresponding results. 

EXISTING ROADWAY NETWORK 

Regional access to the project site is provided by US 101, located west and north of the study area, and SR 
227, which is designated as Broad Street near the project site. Local access to the site is provided by Broad 
Street, Johnson Avenue, Laurel Lane, Orcutt Road, and Tank Farm Road. This section describes the existing 
roadway network, which is illustrated on Figure 1. 

US 101 is a north-south freeway west of the project site extending south to Los Angeles and north to San 
Francisco. The freeway includes four lanes in the vicinity of the project site. Regional access to the project 
site is provided via interchanges at Broad Street, Los Osos Valley Road (via Tank Farm Road), and Madonna 
Road (via South Street). 

SR 227 is a generally north-south state highway west of the project site extending from the City of San Luis 
Obispo south to Arroyo Grande. The roadway is designated South Street northwest of the project site and 
Broad Street west and southwest of the project site. 

Broad Street is a north-south arterial roadway through the City of San Luis Obispo. Broad Street includes four 
lanes south of South Street and two lanes north of South Street. Broad Street is designated SR 227 south of 
South Street. 

Johnson Avenue is a north-south residential arterial roadway extending through the City of San Luis Obispo 
parallel to and east of Broad Street. Johnson Avenue is striped with four lanes west of Laurel Lane and two 
lanes and one two-way left-turn lane east of Laurel Lane. 

Laurel Lane is a north-south, four-lane arterial roadway connecting Johnson Avenue and Orcutt Road. 

Orcutt Road is an east-west, two-lane arterial 
roadway connecting Broad Street and Johnson 
Avenue. Orcutt Road continues south from 
Johnson Avenue to Tank Farm Road then 
extends southeast to Lopez Lake. Orcutt Road 
serves as the northern and eastern boundaries 
of the project site. The picture to the left shows 
Orcutt Road, looking east from Broad Street. 

Tank Farm Road is an east-west parkway 
arterial roadway connecting South Higuera 
Street (near Los Osos Valley Road) and Orcutt 
Road. Tank Farm Road includes two lanes west 
of Broad Street and east of the UPRR tracks 
and four lanes and one two-way left-turn lane 
between Broad Street and the UPRR tracks. 

Orcutt Road Looking East from Broad Street 
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EXISTING PEDESTRIAN AND BICYCLE FACILITIES 

Pedestrian facilities are comprised of sidewalks, crosswalks, and off-street paths. Bicycle facilities are 
comprised of paths (Class I), lanes (Class II), and routes (Class III). Bicycle paths are paved trails that are 
separate from roadways. Bicycle lanes are lanes on roadways designated for bicycle use by striping, 
pavement legends, and signs. Bicycle routes are roadways designated for bicycle use by signs only. Figure 3 
presents existing pedestrian and bicycle facilities in the study area. 

Broad Street has sidewalks along both sides of the 
street north of Orcutt Road, and on portions of the 
east and west sides of the street south of Orcutt 
Road. Orcutt Road has sidewalks along the north 
side and portions of the south side of the street west 
of Johnson Avenue, and portions of the south side of 
the street east of Tank Farm Road. Orcutt Road has 
no sidewalks between Johnson Avenue and Tank 
Farm Road. Tank Farm Road includes sidewalks 
along both sides of the street between Broad Street 
and the UPRR tracks, and the south side of the 
street east of the UPRR tracks. Bullock Lane has a 
sidewalk only along portions of the east side of the 
street. Crosswalks are provided on all sides of all 
signalized study intersections except at Broad 
Street/Orcutt Road, where pedestrians are prohibited 
form crossing the south side of the intersection. 
Pedestrians are prohibited from crossing the west 
side of the unsignalized Orcutt Road/Laurel Lane 

intersection.  

 

A multi-use path serving bicycles and pedestrians 
is located on the east side of the UPRR tracks from 
Orcutt Road north to the train station. The southern 
end of the path at Orcutt Road is shown in the 
photo to the right. Class II bicycle lanes are located 
on Broad Street, Johnson Avenue, Laurel Lane, 
portions of Orcutt Road west of Laurel Lane, Orcutt 
Road east of Laurel Lane, and Tank Farm Road. 
Portions of Orcutt Road west of Laurel Lane 
without bicycle lanes are designated a Class III 
bicycle route.  

Orcutt Road Looking East to Johnson Street 

End of Bike Path on Orcutt Road
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EXISTING TRANSIT SERVICE 

San Luis Obispo (SLO) Transit operates bus service 
within the City of San Luis Obispo. Figure 4 shows the 
existing transit service in the study area.  

Route 1 operates between Foothill Boulevard, the 
downtown transit center, and Orcutt Road. Buses 
travel south on Broad Street, east on Orcutt Road, 
and north on Johnson Avenue near the project site. 
Service operates weekdays only with 60-minute 
headways from 6:53 AM to 6:09 PM. 

Route 3 operates between the downtown transit 
center and the Marigold Center at the Broad 
Street/Tank Farm Road intersection. Buses travel 
south on Laurel Lane, east and south on Orcutt Road, west on Tank Farm Road, and north on Broad Street 
near the project site. Service operates weekdays with 40-minute headways from 6:04 AM to 6:10 PM, and 
weekends with 40-minute headways from 8:25 AM to 5:30 PM. 

Route 8 operates between the downtown transit center and Orcutt Road. Buses follow Route 1 routing near 
the project site. Service operates Monday through Thursday only with 30-minute headways from 6:15 PM to 
8:33 PM. Route 8 does not operate on weekends or during the summer. 

San Luis Obispo Regional Transit Authority (RTA) operates intercity bus service within San Luis Obispo 
County. Route 9 operates daily between San Luis Obispo and San Miguel, with service along Tank Farm 
Road and Broad Street once every weekday afternoon. Route 10 operates daily between San Luis Obispo 
and Santa Maria, with service along Santa Barbara and South Streets north of the project site. SLO Transit 
Routes 4 and 5 also operate daily along Santa Barbara and South Streets. 

Amtrak provides intercity rail and bus service at the station located at 1011 Railroad Avenue, near Santa 
Barbara Street approximately 1.5 miles north of the project site. The Pacific Surfliner line operates two trains 
daily between San Luis Obispo and points south. The Coast Starlight line operates one train daily between 
San Luis Obispo and points south and north. The Pacific Surfliner bus service provides four additional trips 
daily to points south and five additional trips daily to points north. The San Joaquin bus service provides two 
trips daily from the Amtrak station to points east, and the Capitol Corridor bus service provides one trip daily 
from the station to points north. 

EXISTING VOLUMES AND LANE CONFIGURATIONS 

The operations of the key intersections were evaluated during the weekday PM peak hour. The PM peak 
period occurs between 4:00 and 6:00 PM. Intersection operations were evaluated for the highest one-hour 
volume counted during this period. Intersection counts from the year 2004 were provided by City of San Luis 
Obispo staff. Figure 5 presents the existing PM peak-hour turning movement volumes at the study 
intersections, as well as the existing intersection lane configurations and traffic control devices. Figure 6 
presents the average daily traffic (ADT) volumes for the key roadway segments. 

SLO Transit Bus 
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EXISTING TRANSIT SERVICE
FIGURE 4
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EXISTING INTERSECTION
PM PEAK-HOUR VOLUMES AND LANE GEOMETRIES

FIGURE 5
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EXISTING AVERAGE DAILY TRAFFIC VOLUMES
FIGURE 6
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LEVEL OF SERVICE METHODOLOGY 

The operations of roadway facilities are described with the term level of service (LOS). LOS is a qualitative 
description of traffic flow based on such factors as speed, travel time, delay, and freedom to maneuver. Six 
levels are defined from LOS A, with the best operating conditions, to LOS F, with the worst operating 
conditions. LOS E represents “at-capacity” operations. Operations are designated as LOS F when volumes 
exceed capacity, resulting in stop-and-go conditions. 

The City of San Luis Obispo maintains LOS D as the minimum acceptable operating level for intersections. 
Caltrans strives to maintain LOS C operations on state-operated facilities. While some of the study locations 
are currently a part of the County of San Luis Obispo, City standards are used because these locations will be 
annexed into the City.  

Signalized Intersections 

The level of service methodology approved by the City of San Luis Obispo analyzes a signalized 
intersection’s operation based on average control vehicular delay, as calculated using the method described 
in Chapter 16 of the 2000 Highway Capacity Manual (HCM) by the Transportation Research Board. Control 
delay includes initial deceleration delay, queue move-up time, stopped delay, and final acceleration delay. 
The average control delay for signalized intersections is calculated using the Synchro analysis software and is 
correlated to a LOS designation as shown in Table 1. 

TABLE 1 
SIGNALIZED INTERSECTION LEVEL OF SERVICE DEFINITIONS 

Level of Service Description 
Average Control Delay Per 

Vehicle (Seconds) 

A Operations with very low delay occurring with favorable progression 
and/or short cycle lengths. 

≤ 10.0 

B Operations with low delay occurring with good progression and/or short 
cycle lengths. 

10.1 to 20.0 

C Operations with average delays resulting from fair progression and/or 
longer cycle lengths. Individual cycle failures begin to appear. 

20.1 to 35.0 

D Operations with longer delays due to a combination of unfavorable 
progression, long cycle lengths, and high V/C ratios. Many vehicles stop 

and individual cycle failures are noticeable. 
35.1 to 55.0 

E Operations with high delay values indicating poor progression, long cycle 
lengths, and high V/C ratios. Individual cycle failures are frequent 

occurrences. 
55.1 to 80.0 

F Operations with delays unacceptable to most drivers occurring due to 
over-saturation, poor progression, or very long cycle lengths. 

> 80.0 

Source: Highway Capacity Manual, Transportation Research Board, 2000. 
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Unsignalized Intersections 

Operations of the unsignalized study intersections (e.g., stop-sign controlled) were evaluated using the 
methodology contained in Chapter 17 of the 2000 HCM and calculated using the Synchro analysis software. 
LOS ratings for stop-sign controlled intersections are based on the average control delay expressed in 
seconds per vehicle. At two-way or side-street-stop controlled intersections, control delay is calculated for 
each movement, not for the intersection as a whole. For approaches composed of a single lane, control delay 
is computed as the average of all movements in that lane. For all-way stop-controlled locations, a weighted 
average delay for the entire intersection is presented. Table 2 summarizes the relationship between delay and 
LOS for unsignalized intersections. 

TABLE 2 
UNSIGNALIZED INTERSECTION LEVEL OF SERVICE DEFINITIONS 

Level of Service Description 
Average Control Delay Per 

Vehicle (Seconds) 

A Little or no delay. ≤ 10.0 
B Short traffic delays. 10.1 to 15.0 
C Average traffic delays. 15.1 to 25.0 
D Long traffic delays. 25.1 to 35.0 
E Very long traffic delays. 35.1 to 50.0 
F Extreme traffic delays with intersection capacity exceeded. > 50.0 

Source: Highway Capacity Manual, Transportation Research Board, 2000. 

Roadway Segments 

Operations of study roadway segments were evaluated by comparing the measured daily volumes to 
threshold volumes. Table 3 presents threshold volumes for various roadway types as developed by the 
Florida Department of Transportation. These threshold volumes include adjustments for divided and 
undivided facilities and for roadways with left-turn lanes. The threshold volumes are approximate and serve 
as a general guide for determining if a roadway is below or over capacity, and are typically used for long-
range planning purposes. In urban environments, intersections become the constraint points along roadway 
segments, and intersection levels of service can be used to determine roadway levels of service. 

EXISTING INTERSECTION LEVELS OF SERVICE 

Existing intersection lane configurations, signal timings, and PM peak-hour turning movement volumes were 
coded into Synchro to calculate the levels of service. The Orcutt Road/Laurel Lane intersection has a stop 
sign on the westbound and southbound approaches, but the eastbound approach is uncontrolled. The HCM 
methodology cannot analyze this control configuration, so the SimTraffic simulation package was used to 
obtain delay and LOS results for this intersection. The results of the LOS analysis for Existing Conditions are 
presented in Table 4. Appendix A contains the corresponding calculation sheets. 
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TABLE 3 
ROADWAY SEGMENT LEVEL OF SERVICE DEFINITIONS 

Maximum Daily Volume (Both Directions) 
Roadway Type LOS A LOS B LOS C LOS D LOS E 

4-Lane Class I Divided State Two-Way Arterial 
(>0 to 1.99 signals per mile)3 

4,800 29,300 34,700 35,700 N/A 

2-Lane Undivided Major City/County Roadway4 N/A N/A 7,000 13,600 14,600 
2-Lane Divided Major City/County Roadway2,4 N/A N/A 7,350 14,280 15,330 
4-Lane Divided Major City/County Roadway 
(with left-turns)1,4 

N/A N/A 15,600 27,800 29,400 

4-Lane Divided Major City/County Roadway 
(no left-turns)1,4 

N/A N/A 12,300 22,000 23,200 

Note: 
1 Includes adjustments for undivided roadways and roadways with left-turn lanes. Certain roadways cannot achieve LOS A or 

LOS B operations using default input values. 
2 Per Table 4-2, thresholds are based on 2-lane undivided major city/county roadway volumes with 5% adjustment. 
Sources: 
3 Table 4-1 from 2002 Quality/Level of Service Handbook, Florida Department of Transportation, 2002. 
4 Table 4-2 from 2002 Quality/Level of Service Handbook, Florida Department of Transportation, 2002. 

EXISTING INTERSECTION LEVELS OF SERVICE 

The results of the LOS calculations indicate that all but one of the intersections currently operate at 
acceptable levels.  The southbound approach to the Orcutt Road/Tank Farm Road intersection operates at 
LOE E. 

A review of 95th-percentile queues shows two 
movements that have queuing exceeding turn pocket 
storage capacity. The 95th-percentile queue is the 
maximum back of queue with 95th-percentile traffic 
volumes, which will rarely be exceeded during a typical 
peak hour. The following vehicle queues exceed the 
available storage length: 

• South Street/Broad Street northbound left turn – 
240 foot pocket, 460 foot queue 

• Tank Farm Road/Broad Street eastbound left turn 
– 300 foot pocket, 710 foot queue 

 

 

 

Westbound approach to Orcutt/Laurel 
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TABLE 4 
EXISTING INTERSECTION LEVELS OF SERVICE 

Intersection Traffic Control Delay1 LOS2 

1. Broad Street/South Street-Santa Barbara Street Signal 31.7 C 
2. Broad Street/Orcutt Road Signal 20.7 C 
3. Broad Street/Industrial Way Signal 18.6 B 
4. Broad Street/Tank Farm Road Signal 41.4 D 
5. Johnson Avenue/Laurel Lane Signal 14.4 B 
6. Orcutt Road/Laurel Lane3 Two-Way Stop 17.7 (33.7) C (D) 
7. Orcutt Road/Johnson Avenue All-Way Stop 17.9 C 
8. Orcutt Road/Tank Farm Road Two-Way Stop 12.6 (24.5) B (C) 
9. Broad Street/Prado Road Extension Future Intersection 

Notes: 
1 Whole intersection weighted average control delay expressed in seconds per vehicle using methodology described in the 2000 

HCM. For side street stop controlled intersections, total control delay for the worst movement is presented in parentheses. 
2 LOS = Level of service. For side street stop controlled intersections, LOS for the worst movement is shown in parentheses. LOS 

calculations conducted using the Synchro level of service analysis software package. 
3 Intersection was analyzed using the SimTraffic simulation package. 

EXISTING ROADWAY SEGMENT LEVELS OF SERVICE 

Daily volumes were compared with the FDOT thresholds provided in Table 3 to calculate levels of service. 
Table 5 presents the LOS for the study roadway segments under Existing Conditions. 

TABLE 5 
EXISTING ROADWAY SEGMENT LEVELS OF SERVICE (NO IMPROVEMENTS) 

Roadway Segment Type1 Daily Volume Level of Service

1. Broad Street, south of Orcutt Road 4-Lane Class I Divided Arterial 29,900 C 
2. Laurel Lane, north of Orcutt Road 4-Lane Divided Major Roadway   

(no left-turns) 
10,100 C 

3. Johnson Avenue, north of Orcutt Road 2-Lane Undivided Major Roadway 8,300 D 
4. Johnson Avenue, north of Laurel Lane 4-Lane Divided Major Roadway 

(with left-turns) 
14,700 C 

5. Orcutt Road, west of the UPRR tracks 2-Lane Undivided Major Roadway 13,900 E 
6. Orcutt Road, north of Tank Farm Road 2-Lane Undivided Major Roadway 8,100 D 
7. Tank Farm Road, east of Broad Street 4-Lane Divided Major Roadway 

(with left-turns) 
12,100 C 

8. Tank Farm Road, east of the UPRR tracks 2-Lane Undivided Major Roadway 7,800 D 

Note: 
1 Roadway types and LOS thresholds identified in Table 3. 
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The roadway segment LOS results indicate that all but one segment currently operate at acceptable levels. 
The Orcutt Road segment west of the UPRR tracks currently operates at LOS E according to the FDOT 
volume thresholds. 

FIELD OBSERVATIONS 

Field observations of the key intersections were conducted in June, July, and September 2006 to verify the 
calculated operations. Observations indicate that the study intersections are operating at or near the 
calculated levels of service. The southbound left-turn movement at the unsignalized Orcutt Road/Laurel Lane 
intersection operates at LOS D. The westbound approach has a stop sign to help facilitate the southbound 
left-turn movement, so the reported LOS may be slightly worse than the actual LOS. 

Observations also indicate the study roadway segments are operating at acceptable levels of service. The 
LOS E result for the segment of Orcutt Road west of the UPRR tracks appears to overestimate congestion on 
the roadway, as there are not many access points on this study segment. Operations are impacted when 
queues form at the railroad crossing for passing trains, which occurs only a few times a day. 

There is limited sight distance in the northbound direction of Orcutt Road on the approach to Hansen Lane, 
which is a minor residential street located east of the project site. This is due to a crest vertical curve, shown 
below. Hansen lane is just beyond the crest of the curve in the photograph. 

Anecdotal evidence indicates that pedestrians and bicyclists occasionally cross the UPRR tracks illegally in 
the area between Bullock Lane and Industrial Way. 

Northbound approach to Orcutt/Hansen
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3. BASELINE CONDITIONS 

This chapter discusses the operations of the key intersections with existing traffic volumes plus traffic 
generated from surrounding projects that have been approved but not yet constructed or occupied. Baseline 
Conditions serve as the basis for identifying project impacts. 

BASELINE TRAFFIC ESTIMATES 

Traffic volumes for Baseline Conditions were estimated by adding traffic generated by approved but not yet 
constructed or occupied developments to existing traffic volumes. The list of approved projects was 
developed in consultation with City of San Luis Obispo staff. A detailed list of approved projects is included in 
Appendix B. The traffic volumes for the approved developments were obtained from existing traffic reports or 
estimated using ITE trip generation rates and standard engineering practice. 

The trips associated with each development were assigned to the roadway network based on general project 
locations and existing and estimated future travel patterns. Figure 7 presents the baseline PM peak-hour 
turning movement volumes at the study intersections, as well as expected geometry changes. Figure 8 
presents the baseline ADT volumes for the key roadway segments. 

BASELINE ROADWAY IMPROVEMENTS 

Under Baseline Conditions, the existing roadway network was updated to include any improvements that are 
expected to occur before the Plan Area is built and occupied. The following near-term roadway improvements 
are approved and funded: 

• A second left-turn lane will be added to the eastbound approach of the Broad Street/Tank Farm Road 
intersection, 

• Orcutt Road will be widened to four lanes from Broad Street to Laurel Lane, 

• A second northbound left-turn lane will be added to the Broad Street/South Street intersection, and 

• The intersection of Orcutt Road/Laurel Lane will be signalized. 

Under Baseline Conditions, Prado Road will be extended as a two-lane road from its existing eastern 
terminus (east of South Higuera Street) to Broad Street. East-west traffic will be able to travel on the Prado 
Road extension as an alternative to Tank Farm Road or South Street. The Broad Street/Prado Road 
intersection will be signalized, and the lane configurations are assumed to be: 

• Northbound – one left-turn lane, one through lane, one shared through/right-turn lane 

• Southbound – one left-turn lane, two through lanes, one right-turn lane 

• Eastbound – one left-turn lane, one shared left-turn/through lane, one right-turn lane 

• Westbound – one left-turn lane, one shared through/right-turn lane 

Some traffic that currently uses South Street and Tank Farm Road is expected to shift to Prado Road once 
the extension opens. The amount of traffic using the Prado Road extension was estimated using the City’s 
TransCAD traffic model by adding the extension to the roadway network in the Base Year model and re-
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running the model. The resulting shifts in traffic along Prado Road, South Street, and Tank Farm Road were 
then proportioned according to existing travel patterns. 

Broad Street south of South Street is currently under Caltrans’ jurisdiction as SR 227. With the construction of 
the Prado Road extension, Prado Road may be designated as SR 227 with jurisdiction over Broad Street 
north of Prado Road transferred to the City, or SR 227 may be relinquished entirely within the City. 

Roadway improvements that are programmed as a part of the proposed project were added to the roadway 
network under Project Conditions (see Chapter 4). 

BASELINE INTERSECTION LEVELS OF SERVICE 

Level-of-service calculations were conducted for the key intersections to evaluate their operations under 
Baseline Conditions. The results of the LOS analysis are presented in Table 6. All intersections are projected 
to operate at acceptable levels under Baseline Conditions. Appendix A contains the corresponding calculation 
sheets. 

TABLE 6 
BASELINE INTERSECTION LEVELS OF SERVICE 

Intersection Traffic Control Delay1 LOS2 

1. Broad Street/South Street-Santa Barbara Street Signal 31.2 C 
2. Broad Street/Orcutt Road Signal 27.9 C 
3. Broad Street/Industrial Way Signal 22.9 C 
4. Broad Street/Tank Farm Road Signal 36.3 D 
5. Johnson Avenue/Laurel Lane Signal 18.5 B 
6. Orcutt Road/Laurel Lane Signal 10.5 B 
7. Orcutt Road/Johnson Avenue All-Way Stop 18.1 C 
8. Orcutt Road/Tank Farm Road Two-Way Stop 17.6 (31.5) C (D) 
9. Broad Street/Prado Road Extension Signal 18.8 B 

Notes: 
1 Whole intersection weighted average control delay expressed in seconds per vehicle using methodology described in the 2000 

HCM. For side street stop controlled intersections, total control delay for the worst movement is presented in parentheses. 
2 LOS = Level of service. For side street stop controlled intersections, LOS for the worst movement is shown in parentheses. LOS 

calculations conducted using the Synchro level of service analysis software package. 

A review of 95th-percentile queues shows one movement for which the projected queue will exceed turn 
pocket storage under Baseline Conditions. The 340-foot queue in the southbound left turn lane at Tank Farm 
Road/Broad Street will exceed the pocket length of 300 feet. 
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BASELINE ROADWAY SEGMENT LEVELS OF SERVICE 

Projected daily volumes were compared with FDOT thresholds to calculate roadway segment levels of 
service. Table 7 presents the LOS for the study roadway segments under Baseline Conditions. 

TABLE 7 
BASELINE ROADWAY SEGMENT LEVELS OF SERVICE 

Roadway Segment Type1 Daily Volume Level of Service

1. Broad Street, south of Orcutt Road 4-Lane Class I Divided Arterial 36,420 E 
2. Laurel Lane, north of Orcutt Road 4-Lane Divided Major Roadway   

(no left-turns) 
12,060 C 

3. Johnson Avenue, north of Orcutt Road 2-Lane Undivided Major Roadway 8,310 D 
4. Johnson Avenue, north of Laurel Lane 4-Lane Divided Major Roadway 

(with left-turns) 
16,660 D 

5. Orcutt Road, west of the UPRR tracks 4-Lane Divided Major Roadway 
(with left-turns) 

17,020 D 

6. Orcutt Road, north of Tank Farm Road 2-Lane Undivided Major Roadway 8,140 D 
7. Tank Farm Road, east of Broad Street 4-Lane Divided Major Roadway 

(with left-turns) 
13,030 C 

8. Tank Farm Road, east of the UPRR tracks 2-Lane Undivided Major Roadway 8,220 D 

Note: 
1 Roadway types identified in Table 3. 

The segment of Broad Street south of Orcutt Road is projected to operate unacceptably at LOS E under 
Baseline Conditions. All other roadway segments are projected to operate at acceptable levels of LOS D or 
better.  
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4. PROJECT CONDITIONS 

This chapter presents the impacts of the proposed project on the surrounding roadway system. First, the 
methodology used to estimate the amount of traffic generated by the project is described. Then, the results of 
the level of service calculations for Project Conditions are presented. Project Conditions are defined as 
Baseline Conditions plus traffic generated by the proposed project. A comparison of intersection operations 
under Baseline and Project Conditions are presented and the impacts of the project on the study intersections 
are discussed. Site access and on-site circulation are also addressed in this chapter. 

Project conditions were evaluated during the weekday PM peak period, which is expected to be the worst-
case scenario for project trip generation. A review of available traffic data shows that traffic volumes are 
generally lower during the AM peak hour than during the PM peak hour. The estimated project trip generation 
during the AM peak period is not expected to result in impacts beyond those identified in the PM peak period. 
Therefore, per the City’s direction, no quantitative analysis was conducted for the AM peak period. 

PROJECT ALTERNATIVES 

Two development alternatives are under consideration for the project site: the first includes the proposed uses 
(979 residential units, 8,000 square feet of retail uses, and 8,500 square feet of office uses), while the second 
alternative includes an elementary school and associated facilities, which is expected to serve Specific Plan 
residents as well as students from neighborhoods outside of the Specific Plan area. In the second alternative, 
the elementary school would take the place of a portion of the housing units listed above. 

The elementary school would generate most of its vehicle trips during the AM peak period and in the early 
afternoon before the PM peak period. Under the first alternative, the housing would generate trips during both 
the AM and PM peak periods. Because traffic conditions are worse during the PM peak period, it was 
determined that the first alternative (without a school) would be the worst-case scenario from a traffic 
standpoint. Therefore, per the City’s direction, the project conditions were analyzed for the scenario with 
housing in lieu of the school. 

PROJECT TRAFFIC ESTIMATES 

The amount of traffic added to the roadway system by proposed development is estimated using a three-step 
process: (1) trip generation, (2) trip distribution, and (3) trip assignment. The first step estimates the amount of 
added traffic to the roadway network. The second step estimates the direction of travel to and from the project 
site. The trips are assigned to specific street segments and intersection turning movements during the third 
step. The results of the process for the proposed project are described in the following sections. 

Trip Generation 

The amount of traffic added to the surrounding roadway system by the proposed project was estimated by 
applying the appropriate trip generation rates to the development proposal. Trip rates for single-family 
detached housing, apartment, high-turnover restaurant, specialty retail, and general office land uses identified 
in Trip Generation (7th Edition) by the Institute of Transportation Engineers (2003) were used to estimate 
project trip generation. 

A pass-by reduction was applied to the restaurant and retail uses to account for vehicles that are already 
traveling on the roadways adjacent to the project site. These trips are included in the analysis of traffic that 
enters and exits the project site but are not considered “new” trips that are added to the street system by the 
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project. The pass-by reduction was applied consistent with the City’s Traffic Impact Study Preparation 
Guidelines. 

The trip rates, reductions, and resulting project trip generation estimates are presented in Table 8. The 
proposed project is estimated to generate 8,342 net new daily trips and 887 net new PM peak-hour trips (518 
inbound and 369 outbound). 

TABLE 8 
PROJECT TRIP GENERATION RATES AND ESTIMATES 

PM Peak Hour 
Use 

ITE Land Use 
Code Daily In Out Total 

Trip Rates 

Single-Family Detached Housing 210 9.09 0.57 0.34 0.91 
Apartment 220 6.35 0.38 0.21 0.59 
High-Turnover Restaurant 932 127.15 6.66 4.26 10.92 
Specialty Retail 814 44.32 3.41 4.34 7.75 
General Office 710 23.53 1.76 8.59 10.35 

Trip Estimates 

Low and Medium Density Residential1 540 d.u. 4,906 308 181 489 
Medium-High and High Density Residential2 439 d.u. 2,789 168 91 259 
Restaurant 4.0 ksf 509 27 17 44 
Neighborhood Commercial 4.0 ksf 177 14 17 31 
Office 8.5 ksf 200 15 73 88 

Subtotal 8,581 532 379 911 
40% High-Turnover Restaurant Reduction 204 11 7 18 
20% Strip Commercial Reduction 35 3 3 6 
Total 8,342 518 369 887 

Notes: 
1 Single-family detached housing rates used. 
2 Apartment rates used. 
Sources: Traffic Impact Study Preparation Guidelines, City of San Luis Obispo, June 2000; Trip Generation (7th Edition), Institute of 

Transportation Engineers, 2003. 

Trip Distribution 

The directions of approach and departure for project traffic were estimated based on the existing travel 
patterns in the area and the relative locations of complementary land uses in the community. The major 
directions of approach and departure form the trip distribution pattern for the project, as illustrated in Figure 9. 
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Trip Assignment 

The trips generated by the project were assigned to the roadway system based on the directions of approach 
and departure discussed above. Figure 10 shows the project trips assigned to each turning movement at the 
study intersections. Project trips were added to baseline traffic volumes to establish intersection volumes for 
Project Conditions, as shown in Figure 11. Figure 12 presents the ADT volumes for the key roadway 
segments under Project Conditions. 

Proposed Transportation Improvements 

The roadway network under Project Conditions was updated to include any improvements that are included 
as part of the Plan Area development. Under Project Conditions, Bullock Lane will be realigned to connect 
with Orcutt Road at the intersection with Laurel Lane. The Orcutt Road/Laurel Lane-Bullock Lane intersection 
lane configurations are assumed to be: 

• Northbound – one shared left-turn/through/right-turn lane 

• Southbound – one shared left-turn/through lane, one right-turn lane 

• Eastbound – one left-turn lane, one shared left-turn/through lane, one right turn lane 

• Westbound – one shared left-turn/through lane, one shared through/right-turn lane 

The Circulation Plan shows that there is a designated grade-separated pedestrian/bicycle railroad crossing 
connecting the Specific Plan area to Industrial Way. 

PROJECT IMPACT CRITERIA 

The impacts of the project were evaluated by comparing the results of the level of service calculations under 
Project Conditions to the results under Baseline Conditions. Significant impacts occur when project traffic 
exceeds the thresholds identified in the Circulation Element (City of San Luis Obispo, November, 1994), as 
described below. 

Intersections 

Significant impacts at signalized intersections are defined to occur when: 

• The addition of project traffic causes intersection operations to degrade from an acceptable level 
(LOS D or better) to an unacceptable level (LOS E or F), or 

• Project traffic is added to an intersection operating at LOS E or F. 

Significant impacts at unsignalized intersections are defined to occur when: 

• The addition of project traffic causes intersection operations to degrade to an unacceptable level and 
satisfy the peak-hour signal warrant from the Manual on Uniform Traffic Control Devices (MUTCD), or 

• The project’s access to a major street causes a potentially unsafe situation or requires a new traffic 
signal. 
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PROJECT TRIP ASSIGNMENT
FIGURE 10
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 Roadway Segments 

Significant impacts to roadway segments are defined to occur when: 

• The addition of project traffic causes roadway operations to degrade from an acceptable level (LOS D 
or better) to an unacceptable level (LOS E or F), or 

• Project traffic is added to a roadway operating at LOS E or F. 

Roadway segment operations reflect planning-level conditions, whereas intersection operations reflect 
detailed conditions. Typically, poor operating conditions on a roadway are due to constraints at intersections 
and can be mitigated at the intersection. Therefore, if a roadway segment analysis shows poor operating 
conditions while individual intersections operate acceptably, the mitigation measures defer to the 
intersections. 

Pedestrian and Bicycle Facilities 

Significant impacts to pedestrian and bicycle facilities are defined to occur when: 

• The project conflicts with existing or planned pedestrian or bicycle facilities, or 

• The project creates pedestrian and bicycle demand without providing adequate facilities. 

Transit Facilities 

Significant impacts to transit facilities are defined to occur when: 

• The project conflicts with existing or planned transit facilities, or 

• The project generates potential transit trips without providing adequate facilities for pedestrians and 
bicyclists to access transit routes and stops. 

Neighborhood Streets 

Significant impacts to residential neighborhood streets are defined to occur when: 

• The addition of project traffic causes the maximum desired LOS for local residential and residential 
collector streets to be exceeded, or 

• The project is designed in a way that potentially adds substantial cut-through traffic to an existing 
neighborhood, or 

• The project creates substantial delay elsewhere, causing diversion of traffic through a neighborhood. 

PROJECT INTERSECTION LEVELS OF SERVICE 

The results of the intersection level of service calculations for Project Conditions are presented in Table 9. 
Appendix A contains the corresponding calculation sheets. The results for Baseline Conditions are included 
for comparison purposes. The change in delay between Baseline and Project Conditions is used to identify 
significant impacts, which are in bold text. 
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TABLE 9 
PROJECT INTERSECTION LEVELS OF SERVICE 

Baseline Project 
Intersection Traffic Control Delay1 LOS2 Delay1 LOS2 

1. Broad Street/South Street-Santa Barbara Street Signal 31.2 C 35.4 D 
2. Broad Street/Orcutt Road Signal 27.9 C 31.6 C 
3. Broad Street/Industrial Way Signal 22.9 C 26.8 C 
4. Broad Street/Tank Farm Road Signal 36.3 D 41.1 D 
5. Johnson Avenue/Laurel Lane Signal 18.5 B 20.9 C 
6. Orcutt Road/Laurel Lane Signal 10.5 B 16.0 B 
7. Orcutt Road/Johnson Avenue All-Way Stop 18.1 C 23.1 C 
8. Orcutt Road/Tank Farm Road Two-Way Stop 17.6 (31.5) C (D) 38.5 (>50) E (F) 
9. Broad Street/Prado Road Extension Signal 18.8 B 21.7 C 

Notes: 
1 Whole intersection weighted average control delay expressed in seconds per vehicle using methodology described in the 2000 

HCM. For side street stop controlled intersections, total control delay for the worst movement is presented in parentheses. 
2 LOS = Level of service. For side street stop controlled intersections, LOS for the worst movement is shown in parentheses. LOS 

calculations conducted using the Synchro level of service analysis software package. 
Bold text denotes intersections with significant impacts. 

As shown in Table 9, the intersection of Orcutt Road/Tank Farm Road operates at LOS E during the PM peak 
hour under Project Conditions. The southbound approach operates at LOS F.  A review of the 95th-percentile 
queues shows that two locations will have queuing that exceeds storage capacity: 

• Orcutt Road/Broad Street southbound left turn—260-foot turn pocket, 310-foot queue 

• Tank Farm Road/Broad Street southbound left turn –300-foot turn pocket, 370-foot queue 

INTERSECTION IMPACTS AND MITIGATION MEASURES 

Based on the project impact criteria listed above, the proposed project will have a significant impact at one 
study intersection. Under Project Conditions, the addition of project traffic will degrade operations at the 
Orcutt Road/Tank Farm Road intersection to an unacceptable level (LOS E), and the peak-hour signal 
warrant will be met1. Signal warrant calculation sheets are provided in Appendix C. 

                                                      
1 The use of peak-hour signal warrants is intended to examine the general correlation between the planned level of future development 
and the need to install new traffic signals. The traffic analysis presented in this document estimates future development-generated traffic 
compared against a sub-set (peak-hour warrant) of the standard traffic signal warrants recommended in the Federal Highway 
Administration’s Manual on Uniform Traffic Control Devices and associated State guidelines. This analysis should not serve as the only 
basis for deciding whether and when to install a signal. To reach such a decision, the full set of warrants should be investigated based on 
field-measured, rather than forecast, traffic data and a thorough study of traffic and roadway conditions by an experienced engineer. The 
decision to install a signal should not be based solely upon the warrants because signals can lead to certain types of collisions. The City 
of San Luis Obispo should undertake regular monitoring of actual traffic conditions and accident data, and timely re-evaluation of the full 
set of warrants, in order to prioritize and program intersections for signalization. 
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The addition of a 200’ right-turn lane on the southbound approach would mitigate this impact, reducing overall 
delay to 14.8 seconds (LOS B). With the new right-turn lane, the southbound approach would experience a 
delay of 25.5 seconds (LOS D). The delay for the northbound approach would be 28.2 seconds (LOS D). 

The addition of project traffic will worsen turn pocket overflow at two intersections. While not an environmental 
impact, this would affect vehicle operations as turning vehicles will block through traffic. Turn pocket overflow 
could be prevented at the Orcutt Road/Broad Street intersection by adjusting the traffic signal cycle length 
and re-timing the signal. At the Tank Farm Road/Broad Street intersection, it would be necessary to add a 
second southbound left turn lane to prevent turn pocket overflow. 

PROJECT ROADWAY SEGMENT LEVELS OF SERVICE 

Project-generated traffic volumes were added to baseline traffic volumes for each roadway segment. The new 
daily volumes were compared with FDOT thresholds to calculate levels of service. Table 10 presents the LOS 
for the study roadway segments under Project Conditions. The results for Baseline Conditions are included 
for comparison purposes. The change in delay between Baseline and Project Conditions is used to identify 
significant impacts. 

TABLE 10 
PROJECT ROADWAY SEGMENT LEVELS OF SERVICE 

Baseline Project 
Roadway Segment Type1 Daily Volume LOS2 Daily Volume LOS2 

1. Broad Street, south of Orcutt 
Road 

4-Lane Class I Divided 
Arterial 

36,420 E 38,046 E 

2. Laurel Lane, north of Orcutt 
Road 

4-Lane Divided Major 
Roadway  (no left-turns) 

12,060 C 12,894 D 

3. Johnson Avenue, north of 
Orcutt Road 

2-Lane Undivided Major 
Roadway 

8,310 D 9,144 D 

4. Johnson Avenue, north of 
Laurel Lane 

4-Lane Divided Major 
Roadway (with left-turns) 

16,660 D 18,328 D 

5. Orcutt Road, west of the 
UPRR tracks 

4-Lane Divided Major 
Roadway (with left-turns) 

17,020 D 21,150 D 

6. Orcutt Road, north of Tank 
Farm Road 

2-Lane Undivided Major 
Roadway 

8,140 D 8,912 D 

7. Tank Farm Road, east of 
Broad Street 

4-Lane Divided Major 
Roadway (with left-turns) 

13,030 C 15,324 C 

8. Tank Farm Road, east of the 
UPRR tracks 

2-Lane Undivided Major 
Roadway 

8,220 D 10,598 D 

Notes: 
1 Roadway types identified in Table 3. 
2 LOS = Level of service. 
Bold text denotes roadway segments with significant impacts. 
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ROADWAY SEGMENT IMPACTS AND MITIGATION MEASURES 

Based on the project impact criteria listed above, the proposed project will have a significant impact on one 
study roadway segment. The segment of Broad Street south of Orcutt Road is projected to operate at an 
unacceptable level by degrading to LOS E under Project Conditions. Mitigation measures should defer to the 
adjacent intersections, which are the constraint points of the circulation system. 

Sight distance on northbound Orcutt Road approaching Hansen Lane is currently inadequate. The project 
would exacerbate this existing deficiency. This impact can be mitigated by relocating Hansen Lane to the 
crest of the hill or reducing the grade of Orcutt Road to improve sight distance. 

PEDESTRIAN AND BICYCLE FACILITIES 

The Circulation section of the Orcutt Area Specific Plan outlines the proposed pedestrian and bicycle facilities. 
Sidewalks will be provided along both sides of all new roadways. Orcutt Road will be improved with sidewalks 
on the south and west sides of the roadway along the project frontage. Tank Farm Road will be improved with 
a sidewalk on the north side of the roadway along the project frontage. 

Bicycle facilities will be provided throughout the project site, as shown on Figure 2. Class I bike paths will be 
provided at the following locations: 

• Along the east side of the UPRR tracks connecting with the existing bike path at Orcutt Road 

• Along the northwest edge of the project site near Orcutt Road and Fernwood Drive 

• Along the west side of the creek from “B” Street to “C” Street 

• Along the east side of the creek and UPRR tracks from “C” Street to Tank Farm Road 

• Along the south edge of the project site between the UPRR tracks and “D” Street. 

• Connecting “C” Street and the bike path along the creek 

• Connecting “C” and “E” Streets and Righetti Hill 

Class II bike lanes will be provided on all collector roadways within the project site, as well as on Orcutt Road 
west of the UPRR tracks to Broad Street. 

Based on the project impact criteria listed above, the proposed project will have a potentially significant 
impact on pedestrian and bicycle facilities. The proposed pedestrian and bicycle circulation network is 
generally consistent with the City’s Circulation Element and Bicycle Transportation Plan and is designed to 
adequately serve new demand generated by the project. The bicycle path along the UPRR tracks should be 
maintained across the creek to provide consistency with the City’s bicycle plan, and the path should connect 
to existing facilities at Orcutt Road and Tank Farm Road even though the streets are outside of the project 
site. Pedestrian and bicycle site access will be adequate only with the inclusion of the proposed railroad 
crossing at Industrial Way, which directly connects the project site with existing development to the west. The 
potentially significant impacts would be mitigated if the project is developed with the proposed facilities, a 
continuous Class I facility along the UPRR tracks, and connections to existing facilities. 

The Class I bicycle path proposed along the north side of the creek crosses “C” Street to connect with the 
railroad path at a bend in the road. This crossing should be reviewed to ensure adequate sight distance once 
more detailed plans become available. 
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TRANSIT FACILITIES 

The Circulation section of the Orcutt Area Specific Plan identifies bus stop locations within and bordering the 
project site. The stops would be located at Orcutt Road/Laurel Lane (Bullock Lane), Orcutt Road/“A” Street, 
Orcutt Road/Tiburon Way (“B” Street), Orcutt Road/Calle Crotalo, Tank Farm Road/Wavertree Street, Tank 
Farm Road/Brookpine Drive, Tank Farm Road/“D” Street, “A” Street/“B” Street, and “C” Street/“D” Street. 
Some of the stops along the project frontage currently exist. 

Based on the project impact criteria listed above, the proposed project will have a potentially significant 
impact on transit facilities. Bus stops locations and amenities should be developed in consultation with the 
City to mitigate potential project impacts. Additional bus stops may be required in or adjacent to the project 
site, and bus stop locations may need to be moved to accommodate development patterns and new bus 
routings. In addition, special paving, bus bays, benches, and shelters may be necessary at some locations. 
The Project, in coordination with the City and SLO Transit, will plan and implement future bus stop locations 
and amenities. 

Based on the existing route structure in the project area, the likely bus service pattern through the site would 
be via a modification of Route 3 from existing routing on Orcutt Road south along “A” Street and east along 
“B” Street before returning to Orcutt Road. Alternatively, Routes 1 and 8 can be extended from existing 
routing on Laurel Lane south on Bullock Lane, east on “B” Street, and north on “A” Street, returning to existing 
routing on Orcutt Road. Bus service along “C” and “D” Streets seems unlikely due to the low-density 
development proposed for that area of the project site. In addition, modification of Route 3 to serve these 
streets would eliminate service to Islay Hill Park and the surrounding neighborhood at the Tank Farm 
Road/Orcutt Road intersection. 

A service plan for the project site should be developed as part of the City’s Short-Range Transit Plan (SRTP) 
update process. With either option presented above or a routing plan developed as part of the SRTP process, 
bus stops should be located approximately every one-quarter mile. The primary on-site bus stop(s) will be 
located near the intersection of “A” and “B” Streets. 

NEIGHBORHOODS 

Based on the project impact criteria listed above, the proposed project will have a potentially significant 
impact on local neighborhood streets. The proposed project roadways are not expected to carry excessively 
high traffic volumes. Cut-through traffic is not expected because no roadways are proposed that would 
provide convenient, direct connections between surrounding neighborhoods. In addition, no substantial traffic 
delays that would result in traffic shifts are expected as a result of project implementation. 

As proposed, the on-site roadways are designed such that traffic calming may be needed. To reduce the 
potential need for traffic calming treatments, the typical street cross-sections should be adjusted as follows: 

• Bullock Lane – Remove the southbound (west) parking lane. This side of the street borders the 
UPRR tracks, so few or no parking vehicles are expected. 

• Other collector roadways – Traffic control, such as all-way stops, should be implemented at 
intersections where cross traffic volumes are large enough to warrant installation. 

• Local roadways – Streets should be configured in an interconnected pattern with short block lengths. 

Additional traffic calming treatments may be required throughout the project site. The Project, in coordination 
with the City, will identify appropriate locations and relevant treatments and install the necessary devices. 
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SITE ACCESS AND ON-SITE CIRCULATION 

Overall, vehicular site access is considered adequate. As proposed, vehicular access to the Specific Plan 
Area would be provided via five collector streets as shown on Figure 2. The entrance at Bullock Lane would 
be aligned with Laurel Lane and signalized, while the other entrances would be side-street stop controlled. A 
two-way left-turn lane will be provided on Orcutt Road at the “A” and “B” Street project driveways, which will 
improve access to and from the project site while reducing delays to through traffic associated with turning 
traffic. Traffic estimates were developed for the project driveways based on the location of internal roads and 
land uses. These estimates were provided to the City for review. Based on the City’s review, the driveways 
are expected to operate adequately, and no impacts are expected at these locations. 

As shown on Figure 2, either of the “B” Street connection alternatives to Orcutt Road is acceptable as long as 
“B” Street is aligned with Tiburon Way. 

The adequacy of vehicular on-site circulation needs to be reviewed when a plan showing all roadway 
locations has been prepared. The locations of the proposed collector streets appear adequate. Based on the 
projected traffic volumes, a one-lane roundabout will be adequate at the Bullock Lane/“B” Street/“C” Street 
intersection. As described above, the bicycle network is adequate. Pedestrian circulation needs to be 
reviewed when a plan showing all local residential streets has been prepared. Pedestrian paths may be 
required in some locations, dependent upon the connectivity of the proposed roadway network. 
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5. GENERAL PLAN BUILDOUT CONDITIONS 

This chapter discusses Buildout traffic conditions both with and without the project. Buildout Conditions reflect 
traffic conditions at Buildout of the City’s General Plan, which is expected to occur over the next 30 years. 
Buildout Conditions forecasts were developed using the City’s TransCAD traffic model. 

BUILDOUT PLANNED ROADWAY IMPROVEMENTS 

Under Buildout Conditions, Prado Road would be widened to a four-lane arterial from its eastern terminus 
near Higuera Street to Broad Street. The lane configuration at the Broad Street/Prado Road intersection is 
assumed to be the same as presented in the Baseline scenario. A new bridge will be constructed to grade 
separate Orcutt Road (east of Laurel Lane) and the Southern Pacific Railroad crossing. No other roadway 
improvements are expected in the study area.  

BUILDOUT TRAFFIC PROJECTIONS 

The land uses within the model were reviewed and adjusted to represent conditions without the proposed 
project. After adjusting land uses in the model, turning movements at study intersections were extracted from 
both the Base Year (2000) and Buildout Year (2030) models. The change in these volumes represents growth 
due to future land use development. The delta, or difference, forecasting method was applied, where the 
increment of growth from the Base Year to the Buildout Year is added to existing turning movements to 
estimate future intersection turn movements. These turn movements were reviewed and adjusted as 
necessary to reflect reasonable travel patterns. The resulting traffic volumes are shown on Figure 13. 

BUILDOUT WITH PROJECT TRAFFIC PROJECTIONS 

The project volumes were added to the Buildout Without Project traffic volumes to develop the Buildout With 
Project volumes. Buildout With Project weekday peak hour traffic volumes at each study intersection are 
shown on Figure 14.   

BUILDOUT INTERSECTION LEVELS OF SERVICE 

Table 11 presents the levels of service under Buildout Conditions with and without the project. The addition of 
project traffic will degrade operations at the Broad Street/South Street-Santa Barbara Street intersection and 
the Broad Street/Prado Road Extension intersection from acceptable levels under Buildout Conditions to 
unacceptable levels under Buildout With Project Conditions. The intersections of Broad Street/Tank Farm 
Road, Orcutt Road/Johnson Avenue, and Orcutt Road/Tank Farm Road are expected to operate 
unacceptably at LOS E or worse under Buildout Conditions, and the addition of project traffic will exacerbate 
unacceptable operations. All other intersections are expected to operate acceptably. 

A review of the 95th-percentile queues shows that 9 locations will have queuing that exceeds storage 
capacity, as summarized in Table 12. 
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TABLE 11 
BUILDOUT INTERSECTION LEVELS OF SERVICE 

Buildout Buildout + Project 
Intersection Traffic Control Delay1 LOS2 Delay1 LOS2 

1. Broad Street/South Street-Santa Barbara Street Signal 48.4 D 59.1 E 
2. Broad Street/Orcutt Road Signal 33.0 C 41.7 D 
3. Broad Street/Industrial Way Signal 34.4 C 38.6 D 
4. Broad Street/Tank Farm Road Signal 66.9 E 77.2 E 
5. Johnson Avenue/Laurel Lane Signal 29.3 C 35.4 D 
6. Orcutt Road/Laurel Lane Signal 13.3 B 14.1 B 
7. Orcutt Road/Johnson Avenue All-Way Stop >50 F >50 F 
8. Orcutt Road/Tank Farm Road Two-Way Stop >50 (>50) F (F) >50 (>50) F (F) 
9. Broad Street/Prado Road Extension Signal 54.7 D 63.3 E 

Notes: 
1 Whole intersection weighted average control delay expressed in seconds per vehicle using methodology described in the 2000 

HCM. For side street stop controlled intersections, total control delay for the worst movement is presented in parentheses. 
2 LOS = Level of service. For side street stop controlled intersections, LOS for the worst movement is shown in parentheses. LOS 

calculations conducted using the Synchro level of service analysis software package. 
Bold text denotes intersections with significant impacts. 

 

TABLE 12 
BUILDOUT TURN POCKET QUEUES 

Intersection Movement Pocket Length 
No Project 

Queue 
With Project 

Queue 

South Street/Broad Street/Santa Barbara Street WB Left1 170’ 580’ 640’ 

Industrial Way/Broad Street SB Left 100’ 450’ 450’ 

WB Left 100’ 340’ 440’ 

SB Left 300’ 380’ 480’ 

Tank Farm Road/Broad Street 

NB Left 240’ 500’ 500’ 

Johnson Avenue/Laurel Lane WB Left 50’ 120’ 150’ 

EB Left 310’ 500’ 540’ 

EB Right 200’ 340’ 430’ 

NB Left 200’ 700’ 760’ 

Prado Road/Broad Street 

SB Right 200’ 440’ 530’ 

Note; 1.            Left turn storage is available both in the pocket and in the shared left/through/right turn lane.  
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BUILDOUT AND BUILDOUT WITH PROJECT
AVERAGE DAILY TRAFFIC VOLUMES
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BUILDOUT INTERSECTION IMPACTS AND MITIGATION MEASURES 

Based on the project impact criteria listed in Chapter 4, the proposed project will have a significant impact at 
five intersections. Signal coordination along Broad Street from Industrial Way to Tank Farm Road would 
improve corridor operations, but would not prevent any of the impacts discussed below. The impacts and 
specific mitigation measures are discussed below. 

• Broad Street/South Street-Santa Barbara 
Street: The addition of project traffic at this 
intersection will increase vehicle delay from 
48.4 seconds (LOS D) to 59.1 seconds (LOS 
E). This is a significant impact. The addition of a 
100-foot southbound right-turn lane would 
improve intersection operations with project 
traffic to LOS D. Alternatively, acceptable 
operations could be achieved by improving the 
westbound approach to include two left-turn lanes and a shared through/right turn lane. Either of 
these two improvements may result in secondary right-of-way impacts, and are shown above. 

• Broad Street/Tank Farm Road: The addition of project traffic will exacerbate unacceptable LOS E 
operations at this intersection. The addition of a second southbound left-turn lane and a second 
northbound left-turn lane would improve operations to LOS D. A second southbound left-turn lane 
also would prevent turn pocket overflow for this movement. 

• Orcutt Road/Johnson Avenue: The addition of project traffic will exacerbate unacceptable LOS F 
conditions at this intersection. This intersection meets the peak hour signal warrant.2 Installation of a 
single-lane roundabout would improve operations to LOS A. Installation of a traffic signal would 
improve intersection operations to LOS D, and operations could be further improved (to LOS B) if a 
designated right-turn lane is added on the westbound Orcutt Road approach. Installation of a 
roundabout is the preferred mitigation due to the angle of the westbound Orcutt Road approach. 

• Orcutt Road/Tank Farm Road: The addition of project traffic will exacerbate unacceptable LOS F 
conditions at this intersection. This intersection meets the peak hour signal warrant under both 
Buildout and Buildout With Project conditions.2 The intersection would continue to meet the signal 
warrant if the southbound right-turn pocket identified as a mitigation under Baseline With Project 
Conditions were implemented. The installation of a traffic signal would improve operations to LOS D if 
the existing lane configurations are maintained. With the addition of a traffic signal and a southbound 
right-turn pocket, the intersection would operate at LOS B. 

• Broad Street/Prado Road Extension: The addition of project traffic will increase vehicle delay from 
54.7 seconds (LOS D) to 63.3 seconds (LOS E). The addition of a second northbound left-turn lane 
would improve Buildout With Project conditions to LOS D. 

BUILDOUT WITH PROJECT ROADWAY SEGMENT LEVELS OF SERVICE 

Project-generated traffic volumes were added to Buildout traffic volumes for each roadway segment. The new 
daily volumes were compared with FDOT thresholds to calculate levels of service. Table 13 presents the LOS 

                                                      

2 See Footnote 1 on page 30. 
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for the study roadway segments under Buildout and Buildout With Project Conditions. The change in LOS 
between Buildout and Buildout With Project Conditions is used to identify significant impacts. 

TABLE 13 
BUILDOUT ROADWAY SEGMENT LEVELS OF SERVICE 

Buildout Buildout + Project 
Roadway Segment Type1 Daily Volume LOS2 Daily Volume LOS2 

1. Broad Street, south of Orcutt 
Road 

4-Lane Class I Divided 
Arterial 43,759 E 45,385 E 

2. Laurel Lane, north of Orcutt 
Road 

4-Lane Divided Major 
Roadway  (no left-turns) 16,553 D 17,387 D 

3. Johnson Avenue, north of 
Orcutt Road 

2-Lane Undivided Major 
Roadway 8,568 D 9,402 D 

4. Johnson Avenue, north of 
Laurel Lane 

4-Lane Divided Major 
Roadway (with left-turns) 20,823 D 22,491 D 

5. Orcutt Road, west of the 
UPRR tracks 

4-Lane Divided Major 
Roadway (with left-turns) 22,946 D 27,076 D 

6. Orcutt Road, north of Tank 
Farm Road 

2-Lane Undivided Major 
Roadway 8,200 D 8,972 D 

7. Tank Farm Road, east of 
Broad Street 

4-Lane Divided Major 
Roadway (with left-turns) 25,243 D 27,537 D 

8. Tank Farm Road, east of the 
UPRR tracks 

2-Lane Undivided Major 
Roadway 10,151 D 12,529 D 

Notes: 
1 Roadway types identified in Table 3. 
2 LOS = Level of service. 
Bold text denotes roadway segments with significant impacts. 

ROADWAY SEGMENT IMPACTS AND MITIGATION MEASURES 

Based on the project impact criteria listed in Chapter 4, the proposed project would have a significant impact 
on one study roadway segment. The segment of Broad Street south of Orcutt Road is projected to operate 
unacceptably at LOS E under Buildout and Buildout With Project Conditions. As noted previously, mitigation 
measures should defer to the adjacent intersections, which are the constraint points of the circulation system. 
The intersections adjacent to this roadway segment (Broad/Orcutt and Broad/Prado) will operate acceptably 
with the mitigation proposed above. Therefore, no significant roadway impact is projected and no additional 
mitigation is required. 

These planning level capacities are used to determine the need for future widening of these roadways. The 
threshold for LOS E operations on 2-lane undivided roadways is 14,600 vehicles per day. The segments of 
Orcutt Road along the project frontage are expected to carry under 10,000 daily trips, which is well within the 
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capacity of a two-lane roadway. Tank Farm Road east of the UPRR tracks is forecast to carry approximately 
12,529 daily trips under Buildout Conditions. However, it is possible that unforeseen development in the 
County of San Luis Obispo could add traffic to this roadway segment beyond what is forecast above. An 
additional 2,000 daily trips from approximately 200 new dwelling units on Orcutt Road to the east would 
worsen operations along this segment to the point where widening to accommodate a two-way left-turn lane 
or an additional lane in each direction (providing four lanes total) would be necessary.  



 



 

 

APPENDIX A: 
INTERSECTION LEVEL OF SERVICE CALCULATIONS 



 



HCM Signalized Intersection Capacity Analysis
1: South St & Broad St April 2007

Existing PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1574 1681 1718 1719 3438 1512 1719 3378
Flt Permitted 0.95 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1574 1681 1718 1719 3438 1512 1719 3378
Volume (vph) 74 216 438 269 91 7 336 508 539 25 579 69
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 79 230 466 286 97 7 357 540 573 27 616 73
RTOR Reduction (vph) 0 0 58 0 1 0 0 0 0 0 7 0
Lane Group Flow (vph) 79 230 408 191 198 0 357 540 573 27 682 0
Confl. Peds. (#/hr) 2 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%
Turn Type Split pm+ov Split Prot pm+ov Prot
Protected Phases 4 4 5 3 3 5 2 3 1 6
Permitted Phases 4 2
Actuated Green, G (s) 16.8 16.8 40.6 17.3 17.3 23.8 44.6 61.9 3.8 24.6
Effective Green, g (s) 17.3 17.3 40.6 17.8 17.8 23.3 45.5 63.3 3.3 25.5
Actuated g/C Ratio 0.17 0.17 0.41 0.18 0.18 0.23 0.46 0.63 0.03 0.26
Clearance Time (s) 4.5 4.5 3.5 4.5 4.5 3.5 4.9 4.5 3.5 4.9
Vehicle Extension (s) 3.0 3.0 2.0 3.0 3.0 2.0 2.0 3.0 2.0 2.0
Lane Grp Cap (vph) 307 323 703 300 306 401 1566 1019 57 862
v/s Ratio Prot 0.04 c0.12 0.14 0.11 c0.12 c0.21 0.16 0.10 0.02 c0.20
v/s Ratio Perm 0.12 0.28
v/c Ratio 0.26 0.71 0.58 0.64 0.65 0.89 0.34 0.56 0.47 0.79
Uniform Delay, d1 35.7 39.0 23.0 38.1 38.1 37.1 17.6 10.4 47.4 34.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 7.2 0.8 4.4 4.7 20.6 0.0 0.7 2.3 4.7
Delay (s) 36.2 46.2 23.8 42.4 42.8 57.7 17.6 11.1 49.7 39.4
Level of Service D D C D D E B B D D
Approach Delay (s) 31.7 42.6 24.8 39.8
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 31.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 99.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Orcutt Rd & Broad St April 2007

Existing PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% 4% 0% 0%
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 *0.83 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.96 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1783 1583 1648 1656 1540 1770 3438 1569 2938 3431
Flt Permitted 0.96 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1783 1583 1648 1656 1540 1770 3438 1569 2938 3431
Volume (vph) 39 5 32 324 10 355 54 852 301 370 872 13
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 40 5 33 334 10 366 56 878 310 381 899 13
RTOR Reduction (vph) 0 0 31 0 0 172 0 0 103 0 0 0
Lane Group Flow (vph) 0 45 2 168 176 194 56 878 207 381 912 0
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Split Perm Split pm+ov Prot pm+ov Prot
Protected Phases 7 7 8 8 1 5 2 8 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 3.8 3.8 14.0 14.0 28.9 4.1 25.4 39.4 14.9 37.2
Effective Green, g (s) 4.0 4.0 14.1 14.1 29.7 3.8 26.8 40.9 15.6 38.6
Actuated g/C Ratio 0.05 0.05 0.18 0.18 0.39 0.05 0.35 0.53 0.20 0.50
Clearance Time (s) 4.2 4.2 4.1 4.1 4.7 3.7 5.4 4.1 4.7 5.4
Vehicle Extension (s) 2.0 2.0 3.0 3.0 2.5 2.0 1.5 3.0 2.5 1.5
Lane Grp Cap (vph) 93 83 304 305 598 88 1204 921 599 1731
v/s Ratio Prot c0.03 0.10 c0.11 0.07 0.03 c0.26 0.04 c0.13 0.27
v/s Ratio Perm 0.00 0.06 0.09
v/c Ratio 0.48 0.02 0.55 0.58 0.32 0.64 0.73 0.22 0.64 0.53
Uniform Delay, d1 35.2 34.4 28.3 28.5 16.4 35.7 21.7 9.4 27.9 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.0 2.2 2.6 0.2 10.6 1.9 0.1 1.9 0.1
Delay (s) 36.7 34.4 30.5 31.1 16.6 46.2 23.6 9.5 29.8 12.9
Level of Service D C C C B D C A C B
Approach Delay (s) 35.7 23.5 21.1 17.9
Approach LOS D C C B

Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 76.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 60.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: Industrial Wy & Broad St April 2007

Existing PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.92 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1683 1770 1560 3438 1543 1770 3434
Flt Permitted 0.98 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1683 1770 1560 3438 1543 1770 3434
Volume (vph) 3 0 4 212 0 122 0 1119 40 127 1136 10
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 0 4 230 0 133 0 1216 43 138 1235 11
RTOR Reduction (vph) 0 4 0 0 0 103 0 0 9 0 0 0
Lane Group Flow (vph) 0 3 0 0 230 30 0 1216 34 138 1246 0
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 7 7 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 1.0 21.0 21.0 42.5 42.5 11.2 57.2
Effective Green, g (s) 0.5 20.7 20.7 44.9 44.9 10.7 59.6
Actuated g/C Ratio 0.01 0.22 0.22 0.48 0.48 0.12 0.64
Clearance Time (s) 3.5 3.7 3.7 6.4 6.4 3.5 6.4
Vehicle Extension (s) 2.0 2.0 2.0 2.5 2.5 2.0 2.5
Lane Grp Cap (vph) 9 395 348 1663 747 204 2205
v/s Ratio Prot c0.00 c0.13 c0.35 c0.08 0.36
v/s Ratio Perm 0.02 0.02
v/c Ratio 0.34 0.58 0.09 0.73 0.05 0.68 0.56
Uniform Delay, d1 46.0 32.2 28.6 19.1 12.6 39.4 9.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 1.4 0.0 1.6 0.0 6.8 0.3
Delay (s) 53.9 33.6 28.6 20.7 12.7 46.2 9.6
Level of Service D C C C B D A
Approach Delay (s) 53.9 31.8 20.4 13.2
Approach LOS D C C B

Intersection Summary
HCM Average Control Delay 18.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 92.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Tank Farm Rd & Broad St April 2007

Existing PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 469 290 211 115 174 139 165 541 115 190 637 423
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 510 315 229 125 189 151 179 588 125 207 692 460
RTOR Reduction (vph) 0 0 141 0 0 129 0 0 95 0 0 311
Lane Group Flow (vph) 510 315 88 125 189 22 179 588 30 207 692 149
Turn Type Prot Perm Prot Perm Prot Perm Prot Over
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 35.9 40.6 40.6 10.2 15.7 15.7 15.1 24.1 24.1 15.9 24.9 35.9
Effective Green, g (s) 35.4 41.8 41.8 9.7 16.1 16.1 14.6 26.1 26.1 15.4 26.9 35.4
Actuated g/C Ratio 0.32 0.38 0.38 0.09 0.15 0.15 0.13 0.24 0.24 0.14 0.25 0.32
Clearance Time (s) 3.5 5.2 5.2 3.5 4.4 4.4 3.5 6.0 6.0 3.5 6.0 3.5
Vehicle Extension (s) 2.0 2.5 2.5 2.0 2.5 2.5 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 575 714 607 158 275 234 237 847 379 250 873 514
v/s Ratio Prot c0.29 0.17 0.07 c0.10 0.10 0.17 c0.12 c0.20 0.09
v/s Ratio Perm 0.06 0.01 0.02
v/c Ratio 0.89 0.44 0.14 0.79 0.69 0.10 0.76 0.69 0.08 0.83 0.79 0.29
Uniform Delay, d1 34.9 24.9 21.9 48.7 44.1 40.2 45.5 37.8 32.1 45.5 38.4 27.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.9 0.3 0.1 21.7 6.4 0.1 11.5 2.0 0.0 18.8 4.7 0.1
Delay (s) 49.8 25.3 22.0 70.4 50.4 40.3 56.9 39.8 32.2 64.4 43.1 27.6
Level of Service D C C E D D E D C E D C
Approach Delay (s) 36.4 52.5 42.2 41.1
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 41.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 109.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Johnson Ave & Laurel Ln April 2007

Existing PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.91 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1561 1770 3528 1770 1681 1762
Flt Permitted 0.53 1.00 1.00 0.28 1.00 0.95 1.00 0.98
Satd. Flow (perm) 992 1863 1561 524 3528 1770 1681 1762
Volume (vph) 26 516 362 31 325 6 334 48 64 10 8 6
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 29 573 402 34 361 7 371 53 71 11 9 7
RTOR Reduction (vph) 0 0 211 0 1 0 0 51 0 0 7 0
Lane Group Flow (vph) 29 573 191 34 367 0 371 73 0 0 20 0
Confl. Peds. (#/hr) 2 2 2
Turn Type Perm Perm Perm Split Split
Protected Phases 2 6 4 4 8 8
Permitted Phases 2 2 6
Actuated Green, G (s) 27.4 27.4 27.4 27.4 27.4 16.8 16.8 2.1
Effective Green, g (s) 27.9 27.9 27.9 27.9 27.9 16.8 16.8 2.1
Actuated g/C Ratio 0.47 0.47 0.47 0.47 0.47 0.29 0.29 0.04
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0
Vehicle Extension (s) 5.8 5.8 5.8 5.8 5.8 2.5 2.5 2.5
Lane Grp Cap (vph) 471 884 741 249 1674 506 480 63
v/s Ratio Prot c0.31 0.10 c0.21 0.04 c0.01
v/s Ratio Perm 0.03 0.12 0.06
v/c Ratio 0.06 0.65 0.26 0.14 0.22 0.73 0.15 0.32
Uniform Delay, d1 8.4 11.7 9.2 8.7 9.1 19.0 15.7 27.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 2.6 0.5 0.7 0.2 5.1 0.1 2.2
Delay (s) 8.5 14.3 9.7 9.4 9.2 24.1 15.8 29.8
Level of Service A B A A A C B C
Approach Delay (s) 12.3 9.2 22.0 29.8
Approach LOS B A C C

Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 58.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



SimTraffic Performance Report
Existing PM December 2006

SimTraffic Report
Page 1

Fehr & Peers Associates, Inc.

6: Orcutt Rd & Laurel Ln Performance by movement 

Movement EBL EBT WBT WBR SBL SBR All
Delay / Veh (s) 11.2 10.5 33.7 22.0 12.7 7.1 12.1
Vehicles Entered 554 224 160 28 10 584 1560
Vehicles Exited 557 224 161 26 9 572 1549
Hourly Exit Rate 557 224 161 26 9 572 1549

Total Network Performance 

Delay / Veh (s) 17.7
Vehicles Entered 1560
Vehicles Exited 1539
Hourly Exit Rate 1539



HCM Unsignalized Intersection Capacity Analysis
7: Orcutt Rd & Johnson Ave April 2007

Existing PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 68 41 29 315 396 96
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 74 45 32 342 430 104

Direction, Lane # EB 1 WB 1 SB 1 SB 2
Volume Total (vph) 118 374 430 104
Volume Left (vph) 74 0 430 0
Volume Right (vph) 0 342 0 104
Hadj (s) 0.16 -0.52 0.53 -0.67
Departure Headway (s) 6.2 5.1 6.4 5.2
Degree Utilization, x 0.20 0.53 0.76 0.15
Capacity (veh/h) 532 666 550 673
Control Delay (s) 10.8 13.9 25.8 7.9
Approach Delay (s) 10.8 13.9 22.3
Approach LOS B B C

Intersection Summary
Delay 17.9
HCM Level of Service C
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
8: Tank Farm Rd & Orcutt Rd April 2007

Existing PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 250 86 16 5 51 51 8 12 2 134 5 341
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 272 93 17 5 55 55 9 13 2 146 5 371
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 111 111 900 767 102 740 748 83
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 111 111 900 767 102 740 748 83
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 82 100 94 95 100 47 98 62
cM capacity (veh/h) 1479 1479 136 270 953 274 277 976

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 272 111 5 111 24 522
Volume Left 272 0 5 0 9 146
Volume Right 0 17 0 55 2 371
cSH 1479 1700 1479 1700 209 754
Volume to Capacity 0.18 0.07 0.00 0.07 0.11 0.69
Queue Length 95th (ft) 17 0 0 0 10 141
Control Delay (s) 8.0 0.0 7.4 0.0 24.5 19.8
Lane LOS A A C C
Approach Delay (s) 5.7 0.3 24.5 19.8
Approach LOS C C

Intersection Summary
Average Delay 12.6
Intersection Capacity Utilization 41.5% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
1: South St & Broad St April 2007

Baseline PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1572 1681 1712 3335 3438 1514 1719 3391
Flt Permitted 0.95 1.00 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1572 1681 1712 3335 3438 1514 1719 3391
Volume (vph) 63 194 449 396 99 7 387 619 675 25 680 62
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 67 206 478 421 105 7 412 659 718 27 723 66
RTOR Reduction (vph) 0 0 42 0 1 0 0 0 0 0 6 0
Lane Group Flow (vph) 67 206 436 261 271 0 412 659 718 27 783 0
Confl. Peds. (#/hr) 2 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%
Turn Type Split pm+ov Split Prot pm+ov Prot
Protected Phases 4 4 5 3 3 5 2 3 1 6
Permitted Phases 4 2
Actuated Green, G (s) 15.5 15.5 31.2 20.9 20.9 15.7 39.6 60.5 3.2 27.1
Effective Green, g (s) 16.0 16.0 31.2 21.4 21.4 15.2 40.5 61.9 2.7 28.0
Actuated g/C Ratio 0.17 0.17 0.32 0.22 0.22 0.16 0.42 0.64 0.03 0.29
Clearance Time (s) 4.5 4.5 3.5 4.5 4.5 3.5 4.9 4.5 3.5 4.9
Vehicle Extension (s) 3.0 3.0 2.0 3.0 3.0 2.0 2.0 3.0 2.0 2.0
Lane Grp Cap (vph) 293 309 573 372 379 525 1441 1033 48 983
v/s Ratio Prot 0.04 0.11 c0.12 0.16 0.16 c0.12 0.19 c0.15 0.02 c0.23
v/s Ratio Perm 0.16 0.32
v/c Ratio 0.23 0.67 0.76 0.70 0.72 0.78 0.46 0.70 0.56 0.80
Uniform Delay, d1 34.9 37.8 29.4 34.7 34.8 39.1 20.2 11.2 46.4 31.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 5.4 5.3 5.9 6.3 7.0 0.1 2.1 8.7 4.3
Delay (s) 35.3 43.2 34.7 40.5 41.1 46.1 20.2 13.3 55.0 35.9
Level of Service D D C D D D C B E D
Approach Delay (s) 37.1 40.8 23.4 36.6
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 31.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 96.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Orcutt Rd & Broad St April 2007

Baseline PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% 4% 0% 0%
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 *0.83 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.96 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1783 1583 1648 1655 1538 1770 3438 1567 2938 3433
Flt Permitted 0.96 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1783 1583 1648 1655 1538 1770 3438 1567 2938 3433
Volume (vph) 39 5 32 405 10 410 54 1129 404 425 1057 12
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 40 5 33 418 10 423 56 1164 416 438 1090 12
RTOR Reduction (vph) 0 0 31 0 0 168 0 0 92 0 0 0
Lane Group Flow (vph) 0 45 2 209 219 255 56 1164 324 438 1102 0
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Split Perm Split pm+ov Prot pm+ov Prot
Protected Phases 7 7 8 8 1 5 2 8 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 5.8 5.8 18.5 18.5 37.2 6.4 39.2 57.7 18.7 52.5
Effective Green, g (s) 6.0 6.0 18.6 18.6 38.0 6.1 40.6 59.2 19.4 53.9
Actuated g/C Ratio 0.06 0.06 0.18 0.18 0.38 0.06 0.40 0.59 0.19 0.54
Clearance Time (s) 4.2 4.2 4.1 4.1 4.7 3.7 5.4 4.1 4.7 5.4
Vehicle Extension (s) 2.0 2.0 3.0 3.0 2.5 2.0 1.5 3.0 2.5 1.5
Lane Grp Cap (vph) 106 94 305 306 581 107 1388 984 567 1839
v/s Ratio Prot c0.03 0.13 c0.13 0.08 0.03 c0.34 0.06 c0.15 0.32
v/s Ratio Perm 0.00 0.08 0.15
v/c Ratio 0.42 0.02 0.69 0.72 0.44 0.52 0.84 0.33 0.77 0.60
Uniform Delay, d1 45.6 44.5 38.3 38.5 23.3 45.8 27.0 10.6 38.5 16.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.0 6.3 7.7 0.4 2.1 4.4 0.2 6.2 0.4
Delay (s) 46.6 44.6 44.5 46.3 23.7 48.0 31.5 10.8 44.7 16.3
Level of Service D D D D C D C B D B
Approach Delay (s) 45.8 34.6 26.8 24.4
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 27.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 100.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: Industrial Wy & Broad St April 2007

Baseline PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.92 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1683 1770 1560 3438 1543 1770 3434
Flt Permitted 0.98 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1683 1770 1560 3438 1543 1770 3434
Volume (vph) 3 0 4 212 0 127 0 1385 38 133 1418 10
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 0 4 230 0 138 0 1505 41 145 1541 11
RTOR Reduction (vph) 0 4 0 0 0 107 0 0 7 0 0 0
Lane Group Flow (vph) 0 3 0 0 230 31 0 1505 34 145 1552 0
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 7 7 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 1.0 21.0 21.0 42.5 42.5 11.6 57.6
Effective Green, g (s) 0.5 20.7 20.7 44.9 44.9 11.1 60.0
Actuated g/C Ratio 0.01 0.22 0.22 0.48 0.48 0.12 0.64
Clearance Time (s) 3.5 3.7 3.7 6.4 6.4 3.5 6.4
Vehicle Extension (s) 2.0 2.0 2.0 2.5 2.5 2.0 2.5
Lane Grp Cap (vph) 9 393 346 1656 743 211 2211
v/s Ratio Prot c0.00 c0.13 c0.44 0.08 c0.45
v/s Ratio Perm 0.02 0.02
v/c Ratio 0.34 0.59 0.09 0.91 0.05 0.69 0.70
Uniform Delay, d1 46.2 32.4 28.8 22.3 12.8 39.4 10.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 1.4 0.0 7.7 0.0 7.2 1.0
Delay (s) 54.1 33.8 28.8 29.9 12.8 46.6 11.7
Level of Service D C C C B D B
Approach Delay (s) 54.1 32.0 29.5 14.7
Approach LOS D C C B

Intersection Summary
HCM Average Control Delay 22.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 93.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Tank Farm Rd & Broad St June 2007

Baseline PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 515 288 194 119 176 162 152 736 121 212 821 456
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 560 313 211 129 191 176 165 800 132 230 892 496
RTOR Reduction (vph) 0 0 153 0 0 148 0 0 78 0 0 394
Lane Group Flow (vph) 560 313 58 129 191 28 165 800 54 230 892 102
Turn Type Prot Perm Prot Perm Prot Perm Prot Over
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 20.4 25.1 25.1 9.6 15.1 15.1 10.8 27.1 27.1 16.5 32.8 20.4
Effective Green, g (s) 19.9 26.3 26.3 9.1 15.5 15.5 10.3 29.1 29.1 16.0 34.8 19.9
Actuated g/C Ratio 0.21 0.27 0.27 0.09 0.16 0.16 0.11 0.30 0.30 0.17 0.36 0.21
Clearance Time (s) 3.5 5.2 5.2 3.5 4.4 4.4 3.5 6.0 6.0 3.5 6.0 3.5
Vehicle Extension (s) 2.0 2.5 2.5 2.0 2.5 2.5 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 708 508 431 167 299 254 189 1067 477 293 1276 326
v/s Ratio Prot c0.16 c0.17 0.07 0.10 0.09 0.23 c0.13 c0.25 0.06
v/s Ratio Perm 0.04 0.02 0.03
v/c Ratio 0.79 0.62 0.13 0.77 0.64 0.11 0.87 0.75 0.11 0.78 0.70 0.31
Uniform Delay, d1 36.3 30.7 26.5 42.7 37.9 34.6 42.5 30.4 24.4 38.6 26.4 32.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.6 1.9 0.1 18.0 3.9 0.1 32.1 2.6 0.0 12.0 1.4 0.2
Delay (s) 42.0 32.6 26.6 60.7 41.8 34.8 74.6 33.0 24.4 50.6 27.7 32.7
Level of Service D C C E D C E C C D C C
Approach Delay (s) 36.3 44.2 38.2 32.5
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 36.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 96.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Johnson Ave & Laurel Ln April 2007

Baseline PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.91 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1560 1770 3528 1770 1680 1762
Flt Permitted 0.52 1.00 1.00 0.23 1.00 0.95 1.00 0.98
Satd. Flow (perm) 964 1863 1560 434 3528 1770 1680 1762
Volume (vph) 26 516 457 31 326 6 445 48 64 10 8 6
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 29 573 508 34 362 7 494 53 71 11 9 7
RTOR Reduction (vph) 0 0 288 0 1 0 0 45 0 0 7 0
Lane Group Flow (vph) 29 573 220 34 368 0 494 79 0 0 20 0
Confl. Peds. (#/hr) 2 2 2
Turn Type Perm Perm Perm Split Split
Protected Phases 2 6 4 4 8 8
Permitted Phases 2 2 6
Actuated Green, G (s) 30.1 30.1 30.1 30.1 30.1 25.6 25.6 2.5
Effective Green, g (s) 30.6 30.6 30.6 30.6 30.6 25.6 25.6 2.5
Actuated g/C Ratio 0.43 0.43 0.43 0.43 0.43 0.36 0.36 0.04
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0
Vehicle Extension (s) 5.8 5.8 5.8 5.8 5.8 2.5 2.5 2.5
Lane Grp Cap (vph) 417 806 675 188 1527 641 608 62
v/s Ratio Prot c0.31 0.10 c0.28 0.05 c0.01
v/s Ratio Perm 0.03 0.14 0.08
v/c Ratio 0.07 0.71 0.33 0.18 0.24 0.77 0.13 0.33
Uniform Delay, d1 11.7 16.4 13.2 12.3 12.7 20.0 15.1 33.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 4.1 0.8 1.2 0.2 5.5 0.1 2.2
Delay (s) 11.9 20.6 14.0 13.6 12.9 25.4 15.2 35.5
Level of Service B C B B B C B D
Approach Delay (s) 17.3 13.0 23.4 35.5
Approach LOS B B C D

Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 70.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Orcutt Rd & Laurel Ln April 2007

Baseline PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1724 1863 1561 1770 1583
Flt Permitted 0.95 0.77 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1359 1863 1561 1770 1583
Volume (vph) 585 185 147 18 8 622
Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89
Adj. Flow (vph) 657 208 165 20 9 699
RTOR Reduction (vph) 0 0 0 13 0 255
Lane Group Flow (vph) 421 444 165 7 9 444
Confl. Peds. (#/hr) 2
Turn Type Prot Perm pm+ov
Protected Phases 1 2 2 6 6 3 1 2
Permitted Phases 6 3
Actuated Green, G (s) 30.5 52.0 21.5 21.5 0.8 31.3
Effective Green, g (s) 31.5 54.0 22.5 22.5 0.8 32.3
Actuated g/C Ratio 0.47 0.81 0.34 0.34 0.01 0.48
Clearance Time (s) 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 793 1271 628 526 21 860
v/s Ratio Prot c0.25 0.16 0.09 0.01 c0.24
v/s Ratio Perm c0.12 0.00 0.04
v/c Ratio 0.53 0.35 0.26 0.01 0.43 0.52
Uniform Delay, d1 12.4 1.7 16.1 14.8 32.8 11.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 0.2 0.0 13.4 0.5
Delay (s) 13.1 1.9 16.3 14.8 46.2 12.4
Level of Service B A B B D B
Approach Delay (s) 7.4 16.2 12.8
Approach LOS A B B

Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 66.8 Sum of lost time (s) 8.0
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
7: Orcutt Rd & Johnson Ave April 2007

Baseline PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 68 43 31 316 396 96
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 74 47 34 343 430 104

Direction, Lane # EB 1 WB 1 SB 1 SB 2
Volume Total (vph) 121 377 430 104
Volume Left (vph) 74 0 430 0
Volume Right (vph) 0 343 0 104
Hadj (s) 0.16 -0.51 0.53 -0.67
Departure Headway (s) 6.2 5.2 6.4 5.2
Degree Utilization, x 0.21 0.54 0.77 0.15
Capacity (veh/h) 532 665 549 671
Control Delay (s) 10.9 14.0 26.1 7.9
Approach Delay (s) 10.9 14.0 22.5
Approach LOS B B C

Intersection Summary
Delay 18.1
HCM Level of Service C
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
8: Tank Farm Rd & Orcutt Rd April 2007

Baseline PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 250 108 16 5 74 53 8 12 2 136 5 341
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 272 117 17 5 80 58 9 13 2 148 5 371
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 138 135 949 818 126 790 798 109
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 138 135 949 818 126 790 798 109
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 81 100 93 95 100 41 98 61
cM capacity (veh/h) 1446 1450 123 251 924 252 258 944

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 272 135 5 138 24 524
Volume Left 272 0 5 0 9 148
Volume Right 0 17 0 58 2 371
cSH 1446 1700 1450 1700 191 637
Volume to Capacity 0.19 0.08 0.00 0.08 0.13 0.82
Queue Length 95th (ft) 17 0 0 0 11 216
Control Delay (s) 8.1 0.0 7.5 0.0 26.5 31.5
Lane LOS A A D D
Approach Delay (s) 5.4 0.3 26.5 31.5
Approach LOS D D

Intersection Summary
Average Delay 17.6
Intersection Capacity Utilization 45.4% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
9: Prado Rd & Broad St April 2007

Baseline PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.92 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1693 1560 1770 1723 1770 3535 1770 3539 1545
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1693 1560 1770 1723 1770 3535 1770 3539 1545
Volume (vph) 187 10 154 10 10 10 151 1365 10 10 1412 142
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 203 11 167 11 11 11 164 1484 11 11 1535 154
RTOR Reduction (vph) 0 0 148 0 11 0 0 0 0 0 0 41
Lane Group Flow (vph) 104 110 19 11 11 0 164 1495 0 11 1535 113
Confl. Peds. (#/hr) 2 2
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 10.6 10.6 10.6 2.0 2.0 10.6 67.4 0.6 57.4 57.4
Effective Green, g (s) 11.6 11.6 11.6 3.0 3.0 11.6 69.4 1.6 59.4 59.4
Actuated g/C Ratio 0.11 0.11 0.11 0.03 0.03 0.11 0.68 0.02 0.58 0.58
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 6.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 192 193 178 52 51 202 2415 28 2069 903
v/s Ratio Prot 0.06 c0.06 0.01 c0.01 c0.09 0.42 0.01 c0.43
v/s Ratio Perm 0.01 0.07
v/c Ratio 0.54 0.57 0.11 0.21 0.22 0.81 0.62 0.39 0.74 0.13
Uniform Delay, d1 42.5 42.6 40.4 48.1 48.2 43.9 8.8 49.5 15.5 9.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 3.8 0.3 2.0 2.2 21.4 0.5 8.9 1.5 0.1
Delay (s) 45.6 46.5 40.6 50.2 50.4 65.3 9.3 58.4 16.9 9.5
Level of Service D D D D D E A E B A
Approach Delay (s) 43.7 50.3 14.9 16.5
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 101.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: South St & Broad St April 2007

Baseline With Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1572 1681 1709 3335 3438 1514 1719 3395
Flt Permitted 0.95 1.00 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1572 1681 1709 3335 3438 1514 1719 3395
Volume (vph) 63 194 475 448 99 7 405 674 712 25 758 62
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 67 206 505 477 105 7 431 717 757 27 806 66
RTOR Reduction (vph) 0 0 32 0 1 0 0 0 0 0 5 0
Lane Group Flow (vph) 67 206 473 288 300 0 431 717 757 27 867 0
Confl. Peds. (#/hr) 2 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%
Turn Type Split pm+ov Split Prot pm+ov Prot
Protected Phases 4 4 5 3 3 5 2 3 1 6
Permitted Phases 4 2
Actuated Green, G (s) 16.3 16.3 33.9 23.5 23.5 17.6 45.4 68.9 3.5 31.3
Effective Green, g (s) 16.8 16.8 33.9 24.0 24.0 17.1 46.3 70.3 3.0 32.2
Actuated g/C Ratio 0.16 0.16 0.32 0.23 0.23 0.16 0.44 0.66 0.03 0.30
Clearance Time (s) 4.5 4.5 3.5 4.5 4.5 3.5 4.9 4.5 3.5 4.9
Vehicle Extension (s) 3.0 3.0 2.0 3.0 3.0 2.0 2.0 3.0 2.0 2.0
Lane Grp Cap (vph) 280 295 562 380 387 537 1500 1060 49 1030
v/s Ratio Prot 0.04 0.11 c0.14 0.17 0.18 0.13 0.21 c0.16 0.02 c0.26
v/s Ratio Perm 0.17 0.34
v/c Ratio 0.24 0.70 0.84 0.76 0.78 0.80 0.48 0.71 0.55 0.84
Uniform Delay, d1 39.1 42.3 33.6 38.3 38.5 42.9 21.3 11.5 50.9 34.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 7.0 10.6 8.4 9.4 8.0 0.1 2.3 7.4 6.1
Delay (s) 39.5 49.3 44.2 46.7 47.9 50.9 21.4 13.8 58.3 40.7
Level of Service D D D D D D C B E D
Approach Delay (s) 45.1 47.3 25.0 41.2
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 35.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 106.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Orcutt Rd & Broad St April 2007

Baseline With Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% 4% 0% 0%
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.96 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1783 1583 1648 1655 1538 1770 3438 1568 3433 3433
Flt Permitted 0.96 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1783 1583 1648 1655 1538 1770 3438 1568 3433 3433
Volume (vph) 39 5 32 477 10 521 54 1129 505 581 1057 12
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 40 5 33 492 10 537 56 1164 521 599 1090 12
RTOR Reduction (vph) 0 0 31 0 0 161 0 0 118 0 0 0
Lane Group Flow (vph) 0 45 2 246 256 376 56 1164 403 599 1102 0
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Split Perm Split pm+ov Prot pm+ov Prot
Protected Phases 7 7 8 8 1 5 2 8 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 5.9 5.9 21.0 21.0 42.2 6.5 38.5 59.5 21.2 54.2
Effective Green, g (s) 6.1 6.1 21.1 21.1 43.0 6.2 39.9 61.0 21.9 55.6
Actuated g/C Ratio 0.06 0.06 0.20 0.20 0.41 0.06 0.38 0.58 0.21 0.53
Clearance Time (s) 4.2 4.2 4.1 4.1 4.7 3.7 5.4 4.1 4.7 5.4
Vehicle Extension (s) 2.0 2.0 3.0 3.0 2.5 2.0 1.5 3.0 2.5 1.5
Lane Grp Cap (vph) 104 92 331 333 630 105 1306 971 716 1818
v/s Ratio Prot c0.03 0.15 c0.15 0.12 0.03 c0.34 0.08 c0.17 0.32
v/s Ratio Perm 0.00 0.12 0.17
v/c Ratio 0.43 0.02 0.74 0.77 0.60 0.53 0.89 0.42 0.84 0.61
Uniform Delay, d1 47.8 46.6 39.4 39.6 24.2 48.0 30.5 12.2 39.8 17.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.0 8.7 10.2 1.3 2.6 7.8 0.3 8.3 0.4
Delay (s) 48.8 46.7 48.1 49.9 25.5 50.6 38.3 12.4 48.1 17.5
Level of Service D D D D C D D B D B
Approach Delay (s) 47.9 36.9 31.0 28.3
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 31.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 105.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: Industrial Wy & Broad St April 2007

Baseline With Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.92 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1683 1770 1560 3438 1543 1770 3435
Flt Permitted 0.98 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1683 1770 1560 3438 1543 1770 3435
Volume (vph) 3 0 4 217 0 127 0 1470 42 133 1497 10
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 0 4 236 0 138 0 1598 46 145 1627 11
RTOR Reduction (vph) 0 4 0 0 0 107 0 0 8 0 0 0
Lane Group Flow (vph) 0 3 0 0 236 31 0 1598 38 145 1638 0
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 7 7 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 1.0 21.2 21.2 42.5 42.5 11.6 57.6
Effective Green, g (s) 0.5 20.9 20.9 44.9 44.9 11.1 60.0
Actuated g/C Ratio 0.01 0.22 0.22 0.48 0.48 0.12 0.64
Clearance Time (s) 3.5 3.7 3.7 6.4 6.4 3.5 6.4
Vehicle Extension (s) 2.0 2.0 2.0 2.5 2.5 2.0 2.5
Lane Grp Cap (vph) 9 396 349 1653 742 210 2207
v/s Ratio Prot c0.00 c0.13 c0.46 0.08 c0.48
v/s Ratio Perm 0.02 0.02
v/c Ratio 0.34 0.60 0.09 0.97 0.05 0.69 0.74
Uniform Delay, d1 46.3 32.5 28.7 23.5 12.9 39.5 11.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 1.6 0.0 14.9 0.0 7.6 1.3
Delay (s) 54.2 34.1 28.7 38.4 12.9 47.1 12.7
Level of Service D C C D B D B
Approach Delay (s) 54.2 32.1 37.7 15.5
Approach LOS D C D B

Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 93.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Tank Farm Rd & Broad St June 2007

Baseline With Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 530 324 194 164 202 194 152 777 183 256 851 467
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 576 352 211 178 220 211 165 845 199 278 925 508
RTOR Reduction (vph) 0 0 154 0 0 178 0 0 106 0 0 403
Lane Group Flow (vph) 576 352 57 178 220 33 165 845 93 278 925 105
Turn Type Prot Perm Prot Perm Prot Perm Prot Over
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 22.3 22.8 22.8 14.8 16.1 16.1 11.8 29.3 29.3 19.9 37.4 22.3
Effective Green, g (s) 21.8 24.0 24.0 14.3 16.5 16.5 11.3 31.3 31.3 19.4 39.4 21.8
Actuated g/C Ratio 0.21 0.23 0.23 0.14 0.16 0.16 0.11 0.30 0.30 0.18 0.38 0.21
Clearance Time (s) 3.5 5.2 5.2 3.5 4.4 4.4 3.5 6.0 6.0 3.5 6.0 3.5
Vehicle Extension (s) 2.0 2.5 2.5 2.0 2.5 2.5 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 713 426 362 241 293 249 190 1055 472 327 1328 329
v/s Ratio Prot c0.17 c0.19 0.10 0.12 0.09 c0.24 c0.16 0.26 0.07
v/s Ratio Perm 0.04 0.02 0.06
v/c Ratio 0.81 0.83 0.16 0.74 0.75 0.13 0.87 0.80 0.20 0.85 0.70 0.32
Uniform Delay, d1 39.6 38.5 32.4 43.6 42.3 38.1 46.1 34.0 27.5 41.4 27.7 35.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.3 12.1 0.1 9.7 9.9 0.2 30.8 4.2 0.1 18.0 1.3 0.2
Delay (s) 45.9 50.6 32.6 53.3 52.2 38.3 76.9 38.2 27.6 59.4 29.0 35.5
Level of Service D D C D D D E D C E C D
Approach Delay (s) 44.9 47.7 41.7 35.9
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 41.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 105.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Johnson Ave & Laurel Ln April 2007

Baseline With Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.91 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1560 1770 3529 1770 1680 1762
Flt Permitted 0.49 1.00 1.00 0.20 1.00 0.95 1.00 0.98
Satd. Flow (perm) 912 1863 1560 371 3529 1770 1680 1762
Volume (vph) 26 568 509 31 362 6 482 48 64 10 8 6
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 29 631 566 34 402 7 536 53 71 11 9 7
RTOR Reduction (vph) 0 0 310 0 1 0 0 46 0 0 7 0
Lane Group Flow (vph) 29 631 256 34 408 0 536 78 0 0 20 0
Confl. Peds. (#/hr) 2 2 2
Turn Type Perm Perm Perm Split Split
Protected Phases 2 6 4 4 8 8
Permitted Phases 2 2 6
Actuated Green, G (s) 32.6 32.6 32.6 32.6 32.6 25.4 25.4 2.6
Effective Green, g (s) 33.1 33.1 33.1 33.1 33.1 25.4 25.4 2.6
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.45 0.35 0.35 0.04
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0
Vehicle Extension (s) 5.8 5.8 5.8 5.8 5.8 2.5 2.5 2.5
Lane Grp Cap (vph) 413 844 706 168 1598 615 584 63
v/s Ratio Prot c0.34 0.12 c0.30 0.05 c0.01
v/s Ratio Perm 0.03 0.16 0.09
v/c Ratio 0.07 0.75 0.36 0.20 0.26 0.87 0.13 0.32
Uniform Delay, d1 11.3 16.5 13.1 12.0 12.4 22.3 16.3 34.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 4.8 0.9 1.6 0.2 12.8 0.1 2.2
Delay (s) 11.5 21.3 13.9 13.6 12.6 35.1 16.4 36.5
Level of Service B C B B B D B D
Approach Delay (s) 17.7 12.7 31.6 36.5
Approach LOS B B C D

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 73.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Orcutt Rd & Laurel Ln April 2007

Baseline With Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 0.99 0.99 1.00 0.85
Flt Protected 0.95 0.98 1.00 1.00 0.97 0.99 1.00
Satd. Flow (prot) 1681 1739 1583 3491 1787 1850 1583
Flt Permitted 0.95 0.98 1.00 1.00 0.75 0.96 1.00
Satd. Flow (perm) 1681 1739 1583 3491 1380 1790 1583
Volume (vph) 585 289 157 10 221 18 112 37 7 8 52 622
Peak-hour factor, PHF 0.89 0.89 0.92 0.92 0.89 0.89 0.92 0.92 0.92 0.89 0.92 0.89
Adj. Flow (vph) 657 325 171 11 248 20 122 40 8 9 57 699
RTOR Reduction (vph) 0 0 46 0 4 0 0 2 0 0 0 59
Lane Group Flow (vph) 478 504 125 0 275 0 0 168 0 0 66 640
Confl. Peds. (#/hr) 2
Turn Type Split Perm Split Perm Perm pm+ov
Protected Phases 2 2 6 6 8 4 2
Permitted Phases 2 8 4 4
Actuated Green, G (s) 32.1 32.1 32.1 12.6 11.3 11.3 43.4
Effective Green, g (s) 33.1 33.1 33.1 13.6 12.3 12.3 45.4
Actuated g/C Ratio 0.47 0.47 0.47 0.19 0.17 0.17 0.64
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 784 811 738 669 239 310 1101
v/s Ratio Prot 0.28 0.29 c0.08 c0.27
v/s Ratio Perm 0.08 c0.12 0.04 0.13
v/c Ratio 0.61 0.62 0.17 0.41 0.70 0.21 0.58
Uniform Delay, d1 14.1 14.2 11.0 25.2 27.6 25.2 7.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 1.5 0.1 0.4 9.1 0.3 0.8
Delay (s) 15.5 15.7 11.1 25.6 36.7 25.5 8.1
Level of Service B B B C D C A
Approach Delay (s) 14.9 25.6 36.7 9.6
Approach LOS B C D A

Intersection Summary
HCM Average Control Delay 16.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 71.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
7: Orcutt Rd & Johnson Ave April 2007

Baseline With Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 83 58 42 338 427 117
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 90 63 46 367 464 127

Direction, Lane # EB 1 WB 1 SB 1 SB 2
Volume Total (vph) 153 413 464 127
Volume Left (vph) 90 0 464 0
Volume Right (vph) 0 367 0 127
Hadj (s) 0.15 -0.50 0.53 -0.67
Departure Headway (s) 6.5 5.4 6.6 5.4
Degree Utilization, x 0.28 0.62 0.86 0.19
Capacity (veh/h) 521 638 533 645
Control Delay (s) 12.0 16.9 36.3 8.5
Approach Delay (s) 12.0 16.9 30.3
Approach LOS B C D

Intersection Summary
Delay 23.1
HCM Level of Service C
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
8: Tank Farm Rd & Orcutt Rd April 2007

Baseline With Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 295 109 16 5 76 56 8 12 2 138 5 373
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 321 118 17 5 83 61 9 13 2 150 5 405
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 143 136 865 923 127 892 901 113
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 143 136 865 923 127 892 901 113
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 78 100 93 94 100 27 97 57
cM capacity (veh/h) 1439 1448 126 209 923 206 215 940

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 321 136 5 143 24 561
Volume Left 321 0 5 0 9 150
Volume Right 0 17 0 61 2 405
cSH 1439 1700 1448 1700 179 542
Volume to Capacity 0.22 0.08 0.00 0.08 0.13 1.03
Queue Length 95th (ft) 21 0 0 0 11 393
Control Delay (s) 8.2 0.0 7.5 0.0 28.2 75.6
Lane LOS A A D F
Approach Delay (s) 5.8 0.3 28.2 75.6
Approach LOS D F

Intersection Summary
Average Delay 38.5
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
9: Prado Rd & Broad St April 2007

Baseline With Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.92 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1692 1560 1770 1723 1770 3535 1770 3539 1545
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1692 1560 1770 1723 1770 3535 1770 3539 1545
Volume (vph) 226 10 193 10 10 10 179 1422 10 10 1453 170
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 246 11 210 11 11 11 195 1546 11 11 1579 185
RTOR Reduction (vph) 0 0 182 0 11 0 0 0 0 0 0 51
Lane Group Flow (vph) 125 132 28 11 11 0 195 1557 0 11 1579 134
Confl. Peds. (#/hr) 2 2
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 13.2 13.2 13.2 2.6 2.6 14.8 66.5 0.8 52.5 52.5
Effective Green, g (s) 13.2 13.2 13.2 2.6 2.6 14.8 67.5 0.8 53.5 53.5
Actuated g/C Ratio 0.13 0.13 0.13 0.03 0.03 0.15 0.67 0.01 0.53 0.53
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 222 223 206 46 45 262 2384 14 1891 826
v/s Ratio Prot 0.07 c0.08 0.01 c0.01 c0.11 0.44 0.01 c0.45
v/s Ratio Perm 0.02 0.09
v/c Ratio 0.56 0.59 0.13 0.24 0.25 0.74 0.65 0.79 0.84 0.16
Uniform Delay, d1 40.7 40.9 38.4 47.8 47.8 40.8 9.5 49.6 19.6 11.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 4.2 0.3 2.7 2.9 10.9 0.7 130.6 3.4 0.1
Delay (s) 44.0 45.1 38.7 50.5 50.7 51.7 10.1 180.1 22.9 12.0
Level of Service D D D D D D B F C B
Approach Delay (s) 41.9 50.6 14.8 22.8
Approach LOS D D B C

Intersection Summary
HCM Average Control Delay 21.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 100.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: South St & Broad St April 2007

Buildout No Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1571 1681 1700 3335 3438 1515 1719 3370
Flt Permitted 0.95 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1571 1681 1700 3335 3438 1515 1719 3370
Volume (vph) 100 250 500 490 190 50 390 690 620 90 730 100
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 106 266 532 521 202 53 415 734 660 96 777 106
RTOR Reduction (vph) 0 0 28 0 5 0 0 0 0 0 8 0
Lane Group Flow (vph) 106 266 504 383 388 0 415 734 660 96 875 0
Confl. Peds. (#/hr) 2 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%
Turn Type Split pm+ov Split Prot pm+ov Prot
Protected Phases 4 4 5 3 3 5 2 3 1 6
Permitted Phases 4 2
Actuated Green, G (s) 20.6 20.6 40.9 29.5 29.5 20.3 45.3 74.8 8.8 33.8
Effective Green, g (s) 21.6 21.6 41.9 30.5 30.5 20.3 46.3 76.8 8.8 34.8
Actuated g/C Ratio 0.18 0.18 0.34 0.25 0.25 0.16 0.38 0.62 0.07 0.28
Clearance Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 2.0 3.0 3.0 2.0 2.0 3.0 2.0 2.0
Lane Grp Cap (vph) 310 327 585 416 421 550 1292 994 123 952
v/s Ratio Prot 0.06 0.14 c0.14 0.23 c0.23 0.12 0.21 0.16 0.06 c0.26
v/s Ratio Perm 0.18 0.27
v/c Ratio 0.34 0.81 0.86 0.92 0.92 0.75 0.57 0.66 0.78 0.92
Uniform Delay, d1 44.6 48.9 37.9 45.2 45.2 49.1 30.5 14.9 56.3 42.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 14.3 12.0 25.5 25.6 5.2 0.3 1.7 24.9 13.2
Delay (s) 45.2 63.1 49.9 70.7 70.8 54.3 30.9 16.6 81.2 56.1
Level of Service D E D E E D C B F E
Approach Delay (s) 53.2 70.8 31.0 58.5
Approach LOS D E C E

Intersection Summary
HCM Average Control Delay 48.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 123.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Orcutt Rd & Broad St April 2007

Buildout No Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% 4% 0% 0%
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1796 1583 1648 1659 1539 1770 3438 1567 3433 3427
Flt Permitted 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1796 1583 1648 1659 1539 1770 3438 1567 3433 3427
Volume (vph) 60 20 60 410 20 540 60 1250 640 400 1320 30
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 62 21 62 423 21 557 62 1289 660 412 1361 31
RTOR Reduction (vph) 0 0 58 0 0 57 0 0 117 0 1 0
Lane Group Flow (vph) 0 83 4 217 227 500 62 1289 543 412 1391 0
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Split Perm Split pm+ov Prot pm+ov Prot
Protected Phases 7 7 8 8 1 5 2 8 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 7.2 7.2 20.7 20.7 39.6 6.4 46.5 67.2 18.9 60.0
Effective Green, g (s) 7.2 7.2 20.7 20.7 39.6 6.4 48.5 69.2 18.9 61.0
Actuated g/C Ratio 0.06 0.06 0.19 0.19 0.36 0.06 0.44 0.62 0.17 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 6.0 4.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 3.0 3.0 2.5 2.0 1.5 3.0 2.5 1.5
Lane Grp Cap (vph) 116 102 307 309 548 102 1498 1031 583 1878
v/s Ratio Prot c0.05 0.13 0.14 c0.15 0.04 c0.37 0.10 0.12 0.41
v/s Ratio Perm 0.00 0.17 0.25
v/c Ratio 0.72 0.04 0.71 0.73 0.91 0.61 0.86 0.53 0.71 0.74
Uniform Delay, d1 51.0 48.8 42.5 42.7 34.2 51.2 28.3 11.8 43.6 19.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.0 0.1 7.2 8.7 19.5 6.8 5.1 0.5 3.6 1.4
Delay (s) 67.0 48.9 49.7 51.5 53.7 58.1 33.5 12.3 47.2 20.5
Level of Service E D D D D E C B D C
Approach Delay (s) 59.3 52.3 27.3 26.6
Approach LOS E D C C

Intersection Summary
HCM Average Control Delay 33.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 111.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: Industrial Wy & Broad St April 2007

Buildout No Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.96 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 1770 1560 1770 3438 1541 1770 3435
Flt Permitted 0.98 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1750 1770 1560 1770 3438 1541 1770 3435
Volume (vph) 10 10 10 220 0 250 10 1460 40 300 1460 10
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 11 11 239 0 272 11 1587 43 326 1587 11
RTOR Reduction (vph) 0 11 0 0 0 229 0 0 10 0 0 0
Lane Group Flow (vph) 0 22 0 0 239 43 11 1587 33 326 1598 0
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 7 7 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 2.2 19.9 19.9 1.5 60.3 60.3 24.3 83.1
Effective Green, g (s) 2.2 19.9 19.9 1.5 62.3 62.3 24.3 85.1
Actuated g/C Ratio 0.02 0.16 0.16 0.01 0.50 0.50 0.19 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0 6.0 6.0 4.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.5 2.5 2.0 2.5
Lane Grp Cap (vph) 31 282 249 21 1718 770 345 2344
v/s Ratio Prot c0.01 c0.14 0.01 c0.46 c0.18 0.47
v/s Ratio Perm 0.03 0.02
v/c Ratio 0.72 0.85 0.17 0.52 0.92 0.04 0.94 0.68
Uniform Delay, d1 60.9 50.9 45.3 61.2 29.0 16.0 49.5 11.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.7 19.6 0.1 10.4 8.8 0.0 33.8 0.8
Delay (s) 109.7 70.6 45.4 71.7 37.8 16.0 83.3 12.5
Level of Service F E D E D B F B
Approach Delay (s) 109.7 57.2 37.5 24.5
Approach LOS F E D C

Intersection Summary
HCM Average Control Delay 34.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 124.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Tank Farm Rd & Broad St June 2007

Buildout No Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 500 460 220 200 310 170 280 870 130 250 1010 420
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 543 500 239 217 337 185 304 946 141 272 1098 457
RTOR Reduction (vph) 0 0 124 0 0 142 0 0 70 0 0 314
Lane Group Flow (vph) 543 500 115 217 337 43 304 946 71 272 1098 143
Turn Type Prot Perm Prot Perm Prot Perm Prot Over
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 22.7 34.0 34.0 16.8 29.1 29.1 18.0 36.4 36.4 21.8 40.2 22.7
Effective Green, g (s) 22.7 36.0 36.0 16.8 30.1 30.1 18.0 38.4 38.4 21.8 42.2 22.7
Actuated g/C Ratio 0.18 0.28 0.28 0.13 0.23 0.23 0.14 0.30 0.30 0.17 0.33 0.18
Clearance Time (s) 4.0 6.0 6.0 4.0 5.0 5.0 4.0 6.0 6.0 4.0 6.0 4.0
Vehicle Extension (s) 2.0 2.5 2.5 2.0 2.5 2.5 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 604 520 442 231 435 369 247 1053 471 299 1158 279
v/s Ratio Prot c0.16 c0.27 0.12 0.18 c0.17 0.27 0.15 c0.31 0.09
v/s Ratio Perm 0.07 0.03 0.04
v/c Ratio 0.90 0.96 0.26 0.94 0.77 0.12 1.23 0.90 0.15 0.91 0.95 0.51
Uniform Delay, d1 52.0 45.8 36.1 55.6 46.3 39.0 55.5 43.4 33.3 52.6 42.3 48.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.8 29.8 0.2 41.7 8.1 0.1 134.0 10.0 0.1 29.0 15.3 0.7
Delay (s) 67.8 75.6 36.4 97.3 54.3 39.1 189.5 53.4 33.4 81.6 57.6 48.8
Level of Service E E D F D D F D C F E D
Approach Delay (s) 65.0 63.1 81.1 59.0
Approach LOS E E F E

Intersection Summary
HCM Average Control Delay 66.9 HCM Level of Service E
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 129.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Johnson Ave & Laurel Ln April 2007

Buildout No Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.91 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1560 1770 3513 1770 1679 1750
Flt Permitted 0.39 1.00 1.00 0.16 1.00 0.95 1.00 0.98
Satd. Flow (perm) 734 1863 1560 294 3513 1770 1679 1750
Volume (vph) 40 580 640 60 450 20 570 60 80 20 20 20
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 44 644 711 67 500 22 633 67 89 22 22 22
RTOR Reduction (vph) 0 0 356 0 3 0 0 41 0 0 15 0
Lane Group Flow (vph) 44 644 355 67 519 0 633 115 0 0 51 0
Confl. Peds. (#/hr) 2 2 2
Turn Type Perm Perm Perm Split Split
Protected Phases 2 6 4 4 8 8
Permitted Phases 2 2 6
Actuated Green, G (s) 44.8 44.8 44.8 44.8 44.8 39.6 39.6 4.8
Effective Green, g (s) 44.8 44.8 44.8 44.8 44.8 40.6 40.6 4.8
Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.44 0.40 0.40 0.05
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0
Vehicle Extension (s) 5.8 5.8 5.8 5.8 5.8 2.5 2.5 2.5
Lane Grp Cap (vph) 322 817 684 129 1540 703 667 82
v/s Ratio Prot c0.35 0.15 c0.36 0.07 c0.03
v/s Ratio Perm 0.06 0.23 0.23
v/c Ratio 0.14 0.79 0.52 0.52 0.34 0.90 0.17 0.62
Uniform Delay, d1 17.1 24.6 20.9 20.9 18.9 28.9 19.9 47.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 6.2 1.7 8.6 0.3 14.7 0.1 11.3
Delay (s) 17.7 30.8 22.5 29.5 19.3 43.6 20.0 59.1
Level of Service B C C C B D C E
Approach Delay (s) 26.2 20.4 38.9 59.1
Approach LOS C C D E

Intersection Summary
HCM Average Control Delay 29.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 102.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Orcutt Rd & Laurel Ln April 2007

Buildout No Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1725 1863 1561 1770 1583
Flt Permitted 0.95 0.55 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 981 1863 1561 1770 1583
Volume (vph) 750 250 220 20 10 770
Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89
Adj. Flow (vph) 843 281 247 22 11 865
RTOR Reduction (vph) 0 0 0 14 0 125
Lane Group Flow (vph) 547 577 247 8 11 740
Confl. Peds. (#/hr) 2
Turn Type Prot Perm pm+ov
Protected Phases 1 2 2 6 6 3 1 2
Permitted Phases 6 3
Actuated Green, G (s) 43.0 64.5 21.5 21.5 0.7 43.7
Effective Green, g (s) 44.0 66.5 22.5 22.5 0.7 44.7
Actuated g/C Ratio 0.56 0.84 0.28 0.28 0.01 0.56
Clearance Time (s) 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 934 1237 529 443 16 973
v/s Ratio Prot 0.33 0.26 c0.13 0.01 c0.42
v/s Ratio Perm 0.13 0.01 0.05
v/c Ratio 0.59 0.47 0.47 0.02 0.69 0.76
Uniform Delay, d1 11.6 1.7 23.4 20.4 39.1 13.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.3 0.7 0.0 80.1 3.6
Delay (s) 12.5 2.0 24.1 20.4 119.2 16.7
Level of Service B A C C F B
Approach Delay (s) 7.1 23.8 18.0
Approach LOS A C B

Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 79.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
7: Orcutt Rd & Johnson Ave April 2007

Buildout No Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 100 60 110 450 480 110
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 109 65 120 489 522 120

Direction, Lane # EB 1 WB 1 SB 1 SB 2
Volume Total (vph) 174 609 522 120
Volume Left (vph) 109 0 522 0
Volume Right (vph) 0 489 0 120
Hadj (s) 0.16 -0.45 0.53 -0.67
Departure Headway (s) 7.1 5.7 7.4 6.1
Degree Utilization, x 0.34 0.97 1.07 0.20
Capacity (veh/h) 500 625 497 579
Control Delay (s) 13.8 51.9 85.4 9.5
Approach Delay (s) 13.8 51.9 71.2
Approach LOS B F F

Intersection Summary
Delay 55.9
HCM Level of Service F
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
8: Tank Farm Rd & Orcutt Rd April 2007

Buildout No Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 260 360 20 10 240 210 10 20 10 150 10 360
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 283 391 22 11 261 228 11 22 11 163 11 391
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 489 413 1451 1478 402 1375 1375 375
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 489 413 1451 1478 402 1375 1375 375
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 74 99 67 76 98 0 90 42
cM capacity (veh/h) 1074 1146 33 92 648 79 106 671

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 283 413 11 489 43 565
Volume Left 283 0 11 0 11 163
Volume Right 0 22 0 228 11 391
cSH 1074 1700 1146 1700 75 207
Volume to Capacity 0.26 0.24 0.01 0.29 0.58 2.73
Queue Length 95th (ft) 26 0 1 0 63 1228
Control Delay (s) 9.5 0.0 8.2 0.0 105.4 828.3
Lane LOS A A F F
Approach Delay (s) 3.9 0.2 105.4 828.3
Approach LOS F F

Intersection Summary
Average Delay 263.6
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
9: Prado Rd & Broad St April 2007

Buildout No Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.92 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1688 1559 1770 1723 1770 3535 1770 3539 1543
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1688 1559 1770 1723 1770 3535 1770 3539 1543
Volume (vph) 680 10 550 10 10 10 450 1250 10 10 1200 600
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 739 11 598 11 11 11 489 1359 11 11 1304 652
RTOR Reduction (vph) 0 0 328 0 11 0 0 0 0 0 0 229
Lane Group Flow (vph) 370 380 270 11 11 0 489 1370 0 11 1304 423
Confl. Peds. (#/hr) 2 2
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 30.4 30.4 30.4 2.3 2.3 31.1 76.1 1.5 46.5 46.5
Effective Green, g (s) 31.4 31.4 31.4 2.3 2.3 31.1 78.1 1.5 48.5 48.5
Actuated g/C Ratio 0.24 0.24 0.24 0.02 0.02 0.24 0.60 0.01 0.38 0.38
Clearance Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 408 410 379 31 31 426 2135 21 1327 579
v/s Ratio Prot 0.22 c0.23 0.01 c0.01 c0.28 0.39 0.01 c0.37
v/s Ratio Perm 0.17 0.27
v/c Ratio 0.91 0.93 0.71 0.35 0.36 1.15 0.64 0.52 0.98 0.73
Uniform Delay, d1 47.5 47.8 44.8 62.8 62.8 49.1 16.5 63.5 40.0 34.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.2 26.8 6.2 6.9 7.0 90.6 0.7 21.6 20.5 4.6
Delay (s) 70.7 74.6 51.1 69.6 69.8 139.7 17.2 85.1 60.5 39.4
Level of Service E E D E E F B F E D
Approach Delay (s) 63.1 69.8 49.4 53.6
Approach LOS E E D D

Intersection Summary
HCM Average Control Delay 54.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 129.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 93.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: South St & Broad St April 2007

Buildout With Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1572 1681 1699 3335 3438 1515 1719 3376
Flt Permitted 0.95 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1572 1681 1699 3335 3438 1515 1719 3376
Volume (vph) 100 250 526 542 190 50 408 745 657 90 808 100
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 106 266 560 577 202 53 434 793 699 96 860 106
RTOR Reduction (vph) 0 0 19 0 4 0 0 0 0 0 7 0
Lane Group Flow (vph) 106 266 541 411 417 0 434 793 699 96 959 0
Confl. Peds. (#/hr) 2 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%
Turn Type Split pm+ov Split Prot pm+ov Prot
Protected Phases 4 4 5 3 3 5 2 3 1 6
Permitted Phases 4 2
Actuated Green, G (s) 21.4 21.4 45.4 31.0 31.0 24.0 48.7 79.7 10.3 35.0
Effective Green, g (s) 22.4 22.4 46.4 32.0 32.0 24.0 49.7 81.7 10.3 36.0
Actuated g/C Ratio 0.17 0.17 0.36 0.25 0.25 0.18 0.38 0.63 0.08 0.28
Clearance Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 2.0 3.0 3.0 2.0 2.0 3.0 2.0 2.0
Lane Grp Cap (vph) 304 320 608 413 417 614 1310 996 136 932
v/s Ratio Prot 0.06 0.14 c0.16 0.24 c0.25 0.13 0.23 0.17 0.06 c0.28
v/s Ratio Perm 0.18 0.29
v/c Ratio 0.35 0.83 0.89 1.00 1.00 0.71 0.61 0.70 0.71 1.03
Uniform Delay, d1 47.6 52.2 39.6 49.1 49.2 49.9 32.5 16.2 58.6 47.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 16.6 14.4 42.7 44.2 3.0 0.5 2.3 12.7 37.1
Delay (s) 48.3 68.7 54.0 91.9 93.4 52.9 33.0 18.5 71.3 84.3
Level of Service D E D F F D C B E F
Approach Delay (s) 57.6 92.6 32.2 83.1
Approach LOS E F C F

Intersection Summary
HCM Average Control Delay 59.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 130.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Orcutt Rd & Broad St April 2007

Buildout With Project PM Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% 4% 0% 0%
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1796 1583 1648 1658 1540 1770 3438 1568 3433 3427
Flt Permitted 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1796 1583 1648 1658 1540 1770 3438 1568 3433 3427
Volume (vph) 60 20 60 482 20 651 60 1250 741 555 1320 30
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 62 21 62 497 21 671 62 1289 764 572 1361 31
RTOR Reduction (vph) 0 0 58 0 0 53 0 0 111 0 1 0
Lane Group Flow (vph) 0 83 4 253 265 618 62 1289 653 572 1391 0
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Split Perm Split pm+ov Prot pm+ov Prot
Protected Phases 7 7 8 8 1 5 2 8 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 7.7 7.7 24.1 24.1 50.2 6.8 47.0 71.1 26.1 67.3
Effective Green, g (s) 7.7 7.7 24.1 24.1 50.2 6.8 49.0 73.1 26.1 68.3
Actuated g/C Ratio 0.06 0.06 0.20 0.20 0.41 0.06 0.40 0.59 0.21 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 6.0 4.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 3.0 3.0 2.5 2.0 1.5 3.0 2.5 1.5
Lane Grp Cap (vph) 113 99 323 325 629 98 1371 984 729 1905
v/s Ratio Prot c0.05 0.15 0.16 c0.21 0.04 c0.37 0.13 0.17 0.41
v/s Ratio Perm 0.00 0.19 0.29
v/c Ratio 0.73 0.04 0.78 0.82 0.98 0.63 0.94 0.66 0.78 0.73
Uniform Delay, d1 56.6 54.1 46.9 47.3 35.9 56.8 35.5 16.7 45.7 20.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.0 0.1 11.7 14.5 31.4 9.4 12.6 1.7 5.4 1.3
Delay (s) 75.6 54.2 58.6 61.8 67.3 66.2 48.1 18.4 51.1 21.7
Level of Service E D E E E E D B D C
Approach Delay (s) 66.4 64.2 37.9 30.2
Approach LOS E E D C

Intersection Summary
HCM Average Control Delay 41.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 122.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: Industrial Wy & Broad St April 2007

Buildout With Project PM Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.96 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 1770 1560 1770 3438 1541 1770 3435
Flt Permitted 0.98 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1750 1770 1560 1770 3438 1541 1770 3435
Volume (vph) 10 10 10 225 0 250 10 1545 44 300 1539 10
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 11 11 245 0 272 11 1679 48 326 1673 11
RTOR Reduction (vph) 0 11 0 0 0 228 0 0 10 0 0 0
Lane Group Flow (vph) 0 22 0 0 245 44 11 1679 38 326 1684 0
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 7 7 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 2.2 20.3 20.3 1.5 60.4 60.4 24.4 83.3
Effective Green, g (s) 2.2 20.3 20.3 1.5 62.4 62.4 24.4 85.3
Actuated g/C Ratio 0.02 0.16 0.16 0.01 0.50 0.50 0.19 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0 6.0 6.0 4.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.5 2.5 2.0 2.5
Lane Grp Cap (vph) 31 287 253 21 1712 767 345 2338
v/s Ratio Prot c0.01 c0.14 0.01 c0.49 c0.18 0.49
v/s Ratio Perm 0.03 0.02
v/c Ratio 0.72 0.85 0.17 0.52 0.98 0.05 0.94 0.72
Uniform Delay, d1 61.2 51.1 45.3 61.5 30.9 16.2 49.8 12.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.7 20.4 0.1 10.4 17.3 0.0 33.8 1.0
Delay (s) 110.0 71.4 45.4 72.0 48.2 16.2 83.6 13.6
Level of Service F E D E D B F B
Approach Delay (s) 110.0 57.7 47.4 24.9
Approach LOS F E D C

Intersection Summary
HCM Average Control Delay 38.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 125.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Tank Farm Rd & Broad St June 2007

Buildout With Project PM Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 516 496 220 244 336 201 280 911 192 294 1040 431
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 561 539 239 265 365 218 304 990 209 320 1130 468
RTOR Reduction (vph) 0 0 116 0 0 168 0 0 100 0 0 311
Lane Group Flow (vph) 561 539 123 265 365 50 304 990 109 320 1130 157
Turn Type Prot Perm Prot Perm Prot Perm Prot Over
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 23.2 34.0 34.0 17.0 28.8 28.8 18.0 35.9 35.9 23.0 40.9 23.2
Effective Green, g (s) 23.2 36.0 36.0 17.0 29.8 29.8 18.0 37.9 37.9 23.0 42.9 23.2
Actuated g/C Ratio 0.18 0.28 0.28 0.13 0.23 0.23 0.14 0.29 0.29 0.18 0.33 0.18
Clearance Time (s) 4.0 6.0 6.0 4.0 5.0 5.0 4.0 6.0 6.0 4.0 6.0 4.0
Vehicle Extension (s) 2.0 2.5 2.5 2.0 2.5 2.5 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 613 516 439 232 427 363 245 1033 462 313 1169 283
v/s Ratio Prot c0.16 c0.29 c0.15 0.20 c0.17 0.28 c0.18 c0.32 0.10
v/s Ratio Perm 0.08 0.03 0.07
v/c Ratio 0.92 1.04 0.28 1.14 0.85 0.14 1.24 0.96 0.24 1.02 0.97 0.55
Uniform Delay, d1 52.4 47.0 36.8 56.5 48.0 39.8 56.0 45.2 35.0 53.5 42.8 48.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.0 51.7 0.3 102.8 15.1 0.1 138.1 18.4 0.1 56.7 18.5 1.3
Delay (s) 70.4 98.7 37.1 159.3 63.1 40.0 194.0 63.6 35.1 110.2 61.3 50.0
Level of Service E F D F E D F E D F E D
Approach Delay (s) 75.8 87.2 86.0 66.7
Approach LOS E F F E

Intersection Summary
HCM Average Control Delay 77.2 HCM Level of Service E
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 129.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 97.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.91 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1559 1770 3515 1770 1679 1750
Flt Permitted 0.37 1.00 1.00 0.12 1.00 0.95 1.00 0.98
Satd. Flow (perm) 687 1863 1559 220 3515 1770 1679 1750
Volume (vph) 40 632 692 60 487 20 607 60 80 20 20 20
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 44 702 769 67 541 22 674 67 89 22 22 22
RTOR Reduction (vph) 0 0 346 0 2 0 0 41 0 0 15 0
Lane Group Flow (vph) 44 702 423 67 561 0 674 115 0 0 51 0
Confl. Peds. (#/hr) 2 2 2
Turn Type Perm Perm Perm Split Split
Protected Phases 2 6 4 4 8 8
Permitted Phases 2 2 6
Actuated Green, G (s) 51.6 51.6 51.6 51.6 51.6 44.7 44.7 5.3
Effective Green, g (s) 51.6 51.6 51.6 51.6 51.6 45.7 45.7 5.3
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.45 0.40 0.40 0.05
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0
Vehicle Extension (s) 5.8 5.8 5.8 5.8 5.8 2.5 2.5 2.5
Lane Grp Cap (vph) 309 839 702 99 1583 706 670 81
v/s Ratio Prot c0.38 0.16 c0.38 0.07 c0.03
v/s Ratio Perm 0.06 0.27 0.30
v/c Ratio 0.14 0.84 0.60 0.68 0.35 0.95 0.17 0.63
Uniform Delay, d1 18.5 27.8 23.8 24.9 20.6 33.4 22.2 53.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 8.4 2.5 24.2 0.4 23.1 0.1 12.4
Delay (s) 19.1 36.2 26.3 49.1 21.0 56.6 22.3 66.0
Level of Service B D C D C E C E
Approach Delay (s) 30.6 24.0 50.1 66.0
Approach LOS C C D E

Intersection Summary
HCM Average Control Delay 35.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 114.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 0.99 0.99 1.00 0.85
Flt Protected 0.95 0.98 1.00 1.00 0.97 0.99 1.00
Satd. Flow (prot) 1681 1731 1583 3499 1787 1848 1583
Flt Permitted 0.37 0.47 1.00 0.93 0.74 0.95 1.00
Satd. Flow (perm) 654 834 1583 3245 1378 1774 1583
Volume (vph) 750 355 157 10 295 20 112 37 7 10 52 770
Peak-hour factor, PHF 0.89 0.89 0.92 0.92 0.89 0.89 0.92 0.92 0.92 0.89 0.92 0.89
Adj. Flow (vph) 843 399 171 11 331 22 122 40 8 11 57 865
RTOR Reduction (vph) 0 0 29 0 5 0 0 2 0 0 0 57
Lane Group Flow (vph) 522 720 142 0 359 0 0 168 0 0 68 808
Confl. Peds. (#/hr) 2
Turn Type pm+pt Perm Perm Perm Perm pm+ov
Protected Phases 5 2 6 8 4 5
Permitted Phases 2 2 6 8 4 4
Actuated Green, G (s) 62.0 62.0 62.0 19.6 12.3 12.3 49.7
Effective Green, g (s) 63.0 63.0 63.0 20.6 13.3 13.3 51.7
Actuated g/C Ratio 0.75 0.75 0.75 0.24 0.16 0.16 0.61
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 957 1032 1183 793 217 280 1046
v/s Ratio Prot 0.25 0.32 c0.35
v/s Ratio Perm 0.16 c0.20 0.09 0.11 0.12 0.04 0.16
v/c Ratio 0.55 0.70 0.12 0.45 0.78 0.24 0.77
Uniform Delay, d1 4.7 5.6 3.0 27.1 34.1 31.1 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 2.1 0.0 0.4 15.8 0.5 3.6
Delay (s) 5.3 7.7 3.0 27.5 49.9 31.5 15.6
Level of Service A A A C D C B
Approach Delay (s) 6.2 27.5 49.9 16.7
Approach LOS A C D B

Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 84.3 Sum of lost time (s) 4.0
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 115 76 121 472 511 131
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 125 83 132 513 555 142

Direction, Lane # EB 1 WB 1 SB 1 SB 2
Volume Total (vph) 208 645 555 142
Volume Left (vph) 125 0 555 0
Volume Right (vph) 0 513 0 142
Hadj (s) 0.15 -0.44 0.53 -0.67
Departure Headway (s) 7.1 5.8 7.4 6.2
Degree Utilization, x 0.41 1.04 1.14 0.25
Capacity (veh/h) 501 609 491 573
Control Delay (s) 15.0 71.0 110.7 10.0
Approach Delay (s) 15.0 71.0 90.2
Approach LOS B F F

Intersection Summary
Delay 72.1
HCM Level of Service F
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 305 362 20 10 243 213 10 20 10 152 10 392
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 332 393 22 11 264 232 11 22 11 165 11 426
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 496 415 1572 1585 404 1480 1480 380
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 496 415 1572 1585 404 1480 1480 380
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 69 99 51 71 98 0 87 36
cM capacity (veh/h) 1068 1144 22 74 646 60 86 667

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 332 415 11 496 43 602
Volume Left 332 0 11 0 11 165
Volume Right 0 22 0 232 11 426
cSH 1068 1700 1144 1700 54 173
Volume to Capacity 0.31 0.24 0.01 0.29 0.80 3.49
Queue Length 95th (ft) 33 0 1 0 86 Err
Control Delay (s) 9.9 0.0 8.2 0.0 187.7 Err
Lane LOS A A F F
Approach Delay (s) 4.4 0.2 187.7 Err
Approach LOS F F

Intersection Summary
Average Delay 3176.9
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.92 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1688 1559 1770 1723 1770 3535 1770 3539 1543
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1688 1559 1770 1723 1770 3535 1770 3539 1543
Volume (vph) 719 10 589 10 10 10 478 1307 10 10 1241 628
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 782 11 640 11 11 11 520 1421 11 11 1349 683
RTOR Reduction (vph) 0 0 325 0 11 0 0 0 0 0 0 233
Lane Group Flow (vph) 391 402 315 11 11 0 520 1432 0 11 1349 450
Confl. Peds. (#/hr) 2 2
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 31.5 31.5 31.5 2.3 2.3 31.0 76.0 1.6 46.6 46.6
Effective Green, g (s) 32.5 32.5 32.5 2.3 2.3 31.0 78.0 1.6 48.6 48.6
Actuated g/C Ratio 0.25 0.25 0.25 0.02 0.02 0.24 0.60 0.01 0.37 0.37
Clearance Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 419 421 389 31 30 421 2114 22 1319 575
v/s Ratio Prot 0.23 c0.24 0.01 c0.01 c0.29 0.40 0.01 c0.38
v/s Ratio Perm 0.20 0.29
v/c Ratio 0.93 0.95 0.81 0.35 0.37 1.24 0.68 0.50 1.02 0.78
Uniform Delay, d1 47.9 48.2 46.0 63.3 63.3 49.7 17.7 64.0 40.9 36.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 27.7 32.2 11.8 6.9 7.6 124.9 0.9 16.8 30.7 6.9
Delay (s) 75.6 80.4 57.8 70.2 71.0 174.6 18.6 80.8 71.6 43.1
Level of Service E F E E E F B F E D
Approach Delay (s) 69.0 70.7 60.1 62.1
Approach LOS E E E E

Intersection Summary
HCM Average Control Delay 63.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 130.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 97.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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APPENDIX B 
APPROVED PROJECTS 

# Project Size 

Four Creeks 
Residential (Condominiums) 264 d.u. 
Residential (Single-Family Homes) 31 d.u. 
Daycare 2.5 ksf 

1 

Retail 7.2 ksf 

2 Bowden Ranch – 1636 Woodland Drive (Single-Family Homes) 23 d.u. 

3 Sun Valley – Johnson/Ella (Single-Family Homes) 14 d.u. 

Copelands – 999 Monterey Street  
Retail 37 ksf 
Office 16 ksf 

4 

Restaurant 9 ksf 

Canon Commercial Park – 4041 Broad Street 
Medical Office 59.6 ksf 
Office 28.9 ksf 

5 

Gas Station 12 pumps 

Centex – 3591 Sacramento Drive 
Single-Family Homes 9 d.u. 

6 

28 Duplexes and 24 Triplexes 52 d.u. 

7 2730 McMillan Avenue – Service Commercial 16.898 ksf 

Broad Street Mixed Use – 3590 Broad Street 
Housing (Condominiums) 86 d.u. 

8 

Retail 32 ksf 

9 3592 Sacramento Drive 12 ksf 

10 Cinderella Carpets – 3510 Broad Street 20 ksf 

11 Vernachia Office Park – 4450 Broad Street 75 ksf 

12 3301 Rockview Place (Single-Family Homes) 9 d.u. 

13 Ric Paul Service Commercial – 179 Cross Street 40 ksf 

Margarita Area Specific Plan 
Single-Family Homes 284 d.u. 
Apartments 68 d.u. 

14 

Condominiums 27 d.u. 

15 San Luis Obispo Airport Expansion Information from Airport Master Plan

Notes: 
d.u. = dwelling unit. 
ksf = 1,000 square feet. 
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Signal Warrant Analysis Orcutt/Tank Farm

Warrant 3A: Peak Hour Delay

Analysis

Minor Street Lanes 1
Total Approaches 4

Peak Hour Delay 
on Minor 
Approach        

(vehicle-hours)

Peak Hour Volume 
on Minor 
Approach        

(vph)

Peak Hour 
Entering Volume 
Serviced for the 

Intersection (vph) 
Project PM 4.2 482 1,010
Limiting Value 4 100 800
Met/ Not Met Met Met Met

Warrant Met

The peak hour delay warrant is intended for application where traffic conditions are such that for one 
hour of the day minor street traffic suffers undue delay in entering or crossing the major street.  The 
peak hour delay warrant is satisfied when the conditions given below exist for one hour (any four 
consecutive 15-minute periods) of an average weekday.

The peak hour delay warrant is met when:

1.  The total delay experienced by the traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-lane approach and five 
vehicle-hours for a two-lane approach, and

2.  The volume on the same minor street approach (one direction only) equals or exceeds 100 vph 
for one moving lane of traffic or 150 vph for two moving lanes, and

3.  The total entering volume serviced during the hour equals or exceeds 800 vph for intersections 
with four (or more) approaches or 650 vph for intersections with three approaches.

Orcutt-Tank Farm Baseline PM.xls June 2007



Signal Warrant Analysis Orcutt/Tank Farm

Warrant 3B: Peak Hour Volume

Analysis

No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 506 482

Warrant Met

Time

Vehicles Per Hour
Peak Hour

FIGURE 4C-3. PEAK HOUR VOLUME WARRANT
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Peak  Hour

The peak hour volume warrant is satisfied when the plotted point representing the vehicles per hour on 
the major street (total of both approaches) and the corresponding vehicles per hour of the higher 
volume minor street approach (one direction only) for one hour (any four consecutive 15-minute 
periods) of an average day falls above the curve in Figure 4-5 for the existing combination of approach 
lanes.

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

*150
*100

*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 or lane. 

Orcutt-Tank Farm Baseline PM.xls December 2006



Signal Warrant Analysis Orcutt/Tank Farm

Warrant 3A: Peak Hour Delay

Analysis

Minor Street Lanes 1
Total Approaches 4

Peak Hour Delay 
on Minor 
Approach        

(vehicle-hours)

Peak Hour Volume 
on Minor 
Approach        

(vph)

Peak Hour 
Entering Volume 
Serviced for the 

Intersection (vph) 
Project PM 10.8 516 1,095
Limiting Value 4 100 800
Met/ Not Met Met Met Met

Warrant Met

The peak hour delay warrant is intended for application where traffic conditions are such that for one 
hour of the day minor street traffic suffers undue delay in entering or crossing the major street.  The 
peak hour delay warrant is satisfied when the conditions given below exist for one hour (any four 
consecutive 15-minute periods) of an average weekday.

The peak hour delay warrant is met when:

1.  The total delay experienced by the traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-lane approach and five 
vehicle-hours for a two-lane approach, and

2.  The volume on the same minor street approach (one direction only) equals or exceeds 100 vph 
for one moving lane of traffic or 150 vph for two moving lanes, and

3.  The total entering volume serviced during the hour equals or exceeds 800 vph for intersections 
with four (or more) approaches or 650 vph for intersections with three approaches.

Orcutt-Tank Farm Baseline+Project PM.xls December 2006



Signal Warrant Analysis Orcutt/Tank Farm

Warrant 3B: Peak Hour Volume

Analysis

No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 557 516

Warrant Met

Time

Vehicles Per Hour
Peak Hour

FIGURE 4C-3. PEAK HOUR VOLUME WARRANT
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Peak  Hour

The peak hour volume warrant is satisfied when the plotted point representing the vehicles per hour on 
the major street (total of both approaches) and the corresponding vehicles per hour of the higher 
volume minor street approach (one direction only) for one hour (any four consecutive 15-minute 
periods) of an average day falls above the curve in Figure 4-5 for the existing combination of approach 
lanes.

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

*150
*100

*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 or lane. 

Orcutt-Tank Farm Baseline+Project PM.xls December 2006



Signal Warrant Analysis Orcutt/Tank Farm

Warrant 3A: Peak Hour Delay

Analysis

Minor Street Lanes 1
Total Approaches 4

Peak Hour Delay 
on Minor 
Approach        

(vehicle-hours)

Peak Hour Volume 
on Minor 
Approach        

(vph)

Peak Hour 
Entering Volume 
Serviced for the 

Intersection (vph) 
Project PM 3.0 141 720
Limiting Value 4 100 800
Met/ Not Met Not Met Met Not Met

Warrant Not Met

The peak hour delay warrant is intended for application where traffic conditions are such that for one 
hour of the day minor street traffic suffers undue delay in entering or crossing the major street.  The 
peak hour delay warrant is satisfied when the conditions given below exist for one hour (any four 
consecutive 15-minute periods) of an average weekday.

The peak hour delay warrant is met when:

1.  The total delay experienced by the traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-lane approach and five 
vehicle-hours for a two-lane approach, and

2.  The volume on the same minor street approach (one direction only) equals or exceeds 100 vph 
for one moving lane of traffic or 150 vph for two moving lanes, and

3.  The total entering volume serviced during the hour equals or exceeds 800 vph for intersections 
with four (or more) approaches or 650 vph for intersections with three approaches.

Orcutt-Tank Farm Baseline+Project PM Mitigated.xls December 2006



Signal Warrant Analysis Orcutt/Tank Farm

Warrant 3B: Peak Hour Volume

Analysis

No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 557 141

Warrant Not Met

Time

Vehicles Per Hour
Peak Hour

FIGURE 4C-3. PEAK HOUR VOLUME WARRANT
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Peak  Hour

The peak hour volume warrant is satisfied when the plotted point representing the vehicles per hour on 
the major street (total of both approaches) and the corresponding vehicles per hour of the higher 
volume minor street approach (one direction only) for one hour (any four consecutive 15-minute 
periods) of an average day falls above the curve in Figure 4-5 for the existing combination of approach 
lanes.

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

*150
*100

*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 or lane. 

Orcutt-Tank Farm Baseline+Project PM Mitigated.xls December 2006



Signal Warrant Analysis Orcutt/Tank Farm

Warrant 3A: Peak Hour Delay

Analysis

Minor Street Lanes 1
Total Approaches 4

Peak Hour Delay 
on Minor 
Approach        

(vehicle-hours)

Peak Hour Volume 
on Minor 
Approach        

(vph)

Peak Hour 
Entering Volume 
Serviced for the 

Intersection (vph) 
Project PM 6.8 554 1,747
Limiting Value 4 100 800
Met/ Not Met Met Met Met

Warrant Met

The peak hour delay warrant is intended for application where traffic conditions are such that for one 
hour of the day minor street traffic suffers undue delay in entering or crossing the major street.  The 
peak hour delay warrant is satisfied when the conditions given below exist for one hour (any four 
consecutive 15-minute periods) of an average weekday.

The peak hour delay warrant is met when:

1.  The total delay experienced by the traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-lane approach and five 
vehicle-hours for a two-lane approach, and

2.  The volume on the same minor street approach (one direction only) equals or exceeds 100 vph 
for one moving lane of traffic or 150 vph for two moving lanes, and

3.  The total entering volume serviced during the hour equals or exceeds 800 vph for intersections 
with four (or more) approaches or 650 vph for intersections with three approaches.

Orcutt-Tank Farm Buildout+Project PM.xls December 2006



Signal Warrant Analysis Orcutt/Tank Farm

Warrant 3B: Peak Hour Volume

Analysis

No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 1,153 554

Warrant Met

Time

Vehicles Per Hour
Peak Hour

FIGURE 4C-3. PEAK HOUR VOLUME WARRANT
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Peak  Hour

The peak hour volume warrant is satisfied when the plotted point representing the vehicles per hour on 
the major street (total of both approaches) and the corresponding vehicles per hour of the higher 
volume minor street approach (one direction only) for one hour (any four consecutive 15-minute 
periods) of an average day falls above the curve in Figure 4-5 for the existing combination of approach 
lanes.

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

*150
*100

*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 or lane. 

Orcutt-Tank Farm Buildout+Project PM.xls December 2006



Signal Warrant Analysis Orcutt/Johnson

Warrant 3A: Peak Hour Delay

Analysis

Minor Street Lanes 1
Total Approaches 3

Peak Hour Delay 
on Minor 
Approach        

(vehicle-hours)

Peak Hour Volume 
on Minor 
Approach        

(vph)

Peak Hour 
Entering Volume 
Serviced for the 

Intersection (vph) 
Buildout + Project PM 15.7 593 1,426
Limiting Value 4 100 650
Met/ Not Met Met Met Met

Warrant Met

The peak hour delay warrant is intended for application where traffic conditions are such that for one 
hour of the day minor street traffic suffers undue delay in entering or crossing the major street.  The 
peak hour delay warrant is satisfied when the conditions given below exist for one hour (any four 
consecutive 15-minute periods) of an average weekday.

The peak hour delay warrant is met when:

1.  The total delay experienced by the traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-lane approach and five 
vehicle-hours for a two-lane approach, and

2.  The volume on the same minor street approach (one direction only) equals or exceeds 100 vph 
for one moving lane of traffic or 150 vph for two moving lanes, and

3.  The total entering volume serviced during the hour equals or exceeds 800 vph for intersections 
with four (or more) approaches or 650 vph for intersections with three approaches.

Orcutt-Johnson Buildout+Project PM.xls December 2006



Signal Warrant Analysis Orcutt/Johnson

Warrant 3B: Peak Hour Volume

Analysis

No of lanes
Major Street 2
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 642 593

Warrant Met

Time

Vehicles Per Hour
Peak Hour

FIGURE 4C-3. PEAK HOUR VOLUME WARRANT
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Peak  Hour

The peak hour volume warrant is satisfied when the plotted point representing the vehicles per hour on 
the major street (total of both approaches) and the corresponding vehicles per hour of the higher 
volume minor street approach (one direction only) for one hour (any four consecutive 15-minute 
periods) of an average day falls above the curve in Figure 4-5 for the existing combination of approach 
lanes.

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

*150
*100

*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 or lane. 

Orcutt-Johnson Buildout+Project PM.xls December 2006



 

 

APPENDIX D: 
MITIGATED INTERSECTION LEVEL OF SERVICE CALCULATION 



 



HCM Unsignalized Intersection Capacity Analysis
8: Tank Farm Rd & Orcutt Rd April 2007

Mitigated Baseline With Project PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 295 109 16 5 76 56 8 12 2 138 5 373
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 321 118 17 5 83 61 9 13 2 150 5 405
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 8
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 143 136 865 923 127 892 901 113
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 143 136 865 923 127 892 901 113
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 78 100 93 94 100 27 97 57
cM capacity (veh/h) 1439 1448 126 209 923 206 215 940

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 321 136 5 143 24 561
Volume Left 321 0 5 0 9 150
Volume Right 0 17 0 61 2 405
cSH 1439 1700 1448 1700 179 746
Volume to Capacity 0.22 0.08 0.00 0.08 0.13 0.75
Queue Length 95th (ft) 21 0 0 0 11 175
Control Delay (s) 8.2 0.0 7.5 0.0 28.2 25.5
Lane LOS A A D D
Approach Delay (s) 5.8 0.3 28.2 25.5
Approach LOS D D

Intersection Summary
Average Delay 14.8
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
1: South St & Broad St April 2007

Buildout With Project Mitigated PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1570 1681 1699 3335 3438 1516 1719 3438 1515
Flt Permitted 0.95 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1570 1681 1699 3335 3438 1516 1719 3438 1515
Volume (vph) 100 250 526 542 190 50 408 745 657 90 808 100
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 263 554 571 200 53 429 784 692 95 851 105
RTOR Reduction (vph) 0 0 21 0 4 0 0 0 0 0 0 32
Lane Group Flow (vph) 105 263 533 407 413 0 429 784 692 95 851 73
Confl. Peds. (#/hr) 2 2 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%
Turn Type Split pm+ov Split Prot pm+ov Prot Perm
Protected Phases 4 4 5 3 3 5 2 3 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 21.5 21.5 38.6 31.2 31.2 17.1 41.3 72.5 8.9 33.1 33.1
Effective Green, g (s) 22.5 22.5 39.6 32.2 32.2 17.1 42.3 74.5 8.9 34.1 34.1
Actuated g/C Ratio 0.18 0.18 0.32 0.26 0.26 0.14 0.35 0.61 0.07 0.28 0.28
Clearance Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 2.0 3.0 3.0 2.0 2.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 327 344 562 444 449 468 1193 976 126 962 424
v/s Ratio Prot 0.06 0.14 c0.13 0.24 c0.24 0.13 0.23 0.19 0.06 c0.25
v/s Ratio Perm 0.21 0.27 0.05
v/c Ratio 0.32 0.76 0.95 0.92 0.92 0.92 0.66 0.71 0.75 0.88 0.17
Uniform Delay, d1 43.1 47.2 40.2 43.5 43.6 51.7 33.7 16.3 55.4 42.0 33.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 9.7 25.2 23.5 24.2 22.3 1.0 2.4 20.0 9.5 0.1
Delay (s) 43.7 56.9 65.4 67.0 67.8 73.9 34.7 18.6 75.4 51.5 33.3
Level of Service D E E E E E C B E D C
Approach Delay (s) 60.5 67.4 37.7 51.9
Approach LOS E E D D

Intersection Summary
HCM Average Control Delay 50.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 121.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Tank Farm Rd & Broad St April 2007

Buildout With Project Mitigated PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1863 1583 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1863 1583 3433 3539 1583 3433 3539 1583
Volume (vph) 516 496 220 244 336 201 280 911 192 294 1040 431
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 543 522 232 257 354 212 295 959 202 309 1095 454
RTOR Reduction (vph) 0 0 113 0 0 153 0 0 101 0 0 46
Lane Group Flow (vph) 543 522 119 257 354 59 295 959 101 309 1095 408
Turn Type Prot Perm Prot Perm Prot Perm Prot pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 21.8 29.3 29.3 19.9 28.4 28.4 12.4 38.8 38.8 14.1 40.5 62.3
Effective Green, g (s) 21.8 31.3 31.3 19.9 29.4 29.4 12.4 40.8 40.8 14.1 42.5 64.3
Actuated g/C Ratio 0.18 0.26 0.26 0.16 0.24 0.24 0.10 0.33 0.33 0.12 0.35 0.53
Clearance Time (s) 4.0 6.0 6.0 4.0 5.0 5.0 4.0 6.0 6.0 4.0 6.0 4.0
Vehicle Extension (s) 2.0 2.5 2.5 2.0 2.5 2.5 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 613 478 406 288 449 381 349 1183 529 396 1232 885
v/s Ratio Prot c0.16 c0.28 0.15 0.19 0.09 0.27 c0.09 c0.31 0.08
v/s Ratio Perm 0.08 0.04 0.06 0.18
v/c Ratio 0.89 1.09 0.29 0.89 0.79 0.16 0.85 0.81 0.19 0.78 0.89 0.46
Uniform Delay, d1 48.9 45.4 36.5 50.1 43.4 36.6 53.9 37.1 28.9 52.5 37.6 18.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.0 68.5 0.3 26.8 8.6 0.1 16.3 4.1 0.1 8.9 7.9 0.1
Delay (s) 63.0 113.9 36.8 76.8 52.0 36.7 70.2 41.2 29.0 61.4 45.5 18.2
Level of Service E F D E D D E D C E D B
Approach Delay (s) 78.8 55.8 45.4 41.5
Approach LOS E E D D

Intersection Summary
HCM Average Control Delay 53.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 122.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
8: Tank Farm Rd & Orcutt Rd April 2007

Buildout With Project Mitigated PM Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.93 0.97 0.90
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1770 1848 1770 1732 1776 1662
Flt Permitted 0.95 1.00 0.53 1.00 0.90 0.89
Satd. Flow (perm) 1770 1848 979 1732 1610 1504
Volume (vph) 305 362 20 10 243 213 10 20 10 152 10 392
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 321 381 21 11 256 224 11 21 11 160 11 413
RTOR Reduction (vph) 0 2 0 0 35 0 0 7 0 0 99 0
Lane Group Flow (vph) 321 400 0 11 445 0 0 36 0 0 485 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 17.0 43.4 22.4 22.4 30.1 28.1
Effective Green, g (s) 17.0 45.4 24.4 24.4 30.1 30.1
Actuated g/C Ratio 0.20 0.54 0.29 0.29 0.36 0.36
Clearance Time (s) 4.0 6.0 6.0 6.0 4.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 360 1005 286 506 580 542
v/s Ratio Prot c0.18 0.22 c0.26
v/s Ratio Perm 0.01 0.02 c0.32
v/c Ratio 0.89 0.40 0.04 0.88 0.06 0.89
Uniform Delay, d1 32.4 11.1 21.2 28.2 17.5 25.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.0 0.3 0.1 16.2 0.0 17.1
Delay (s) 55.4 11.4 21.2 44.4 17.5 42.3
Level of Service E B C D B D
Approach Delay (s) 30.9 43.9 17.5 42.3
Approach LOS C D B D

Intersection Summary
HCM Average Control Delay 37.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 83.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Buildout With Project Mitigated PM Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.92 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1688 1560 1770 1723 3433 3535 1770 3539 1560
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1688 1560 1770 1723 3433 3535 1770 3539 1560
Volume (vph) 719 10 589 10 10 10 478 1307 10 10 1241 628
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 757 11 620 11 11 11 503 1376 11 11 1306 661
RTOR Reduction (vph) 0 0 233 0 11 0 0 0 0 0 0 233
Lane Group Flow (vph) 379 389 387 11 11 0 503 1387 0 11 1306 428
Confl. Peds. (#/hr) 2 2
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 31.0 31.0 31.0 2.2 2.2 20.1 68.3 1.5 49.7 49.7
Effective Green, g (s) 32.0 32.0 32.0 2.2 2.2 20.1 70.3 1.5 51.7 51.7
Actuated g/C Ratio 0.26 0.26 0.26 0.02 0.02 0.16 0.58 0.01 0.42 0.42
Clearance Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 443 409 32 31 566 2037 22 1500 661
v/s Ratio Prot 0.23 0.23 0.01 c0.01 c0.15 0.39 0.01 c0.37
v/s Ratio Perm c0.25 0.27
v/c Ratio 0.86 0.88 0.95 0.34 0.36 0.89 0.68 0.50 0.87 0.65
Uniform Delay, d1 42.9 43.1 44.2 59.2 59.2 49.9 18.0 59.9 32.1 27.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.3 17.6 30.7 6.3 7.1 15.6 1.0 16.8 5.8 2.2
Delay (s) 58.1 60.7 74.9 65.5 66.3 65.5 19.0 76.6 37.9 30.1
Level of Service E E E E E E B E D C
Approach Delay (s) 66.3 66.0 31.4 35.5
Approach LOS E E C D

Intersection Summary
HCM Average Control Delay 42.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 122.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Water Supply Assessment 
 
BACKGROUND & APPLICABILITY 
This Water Supply Assessment was prepared by the City of San Luis Obispo Utilities Department 
for the Draft Orcutt Area Specific Plan (City of San Luis Obispo, December 2007), pursuant to the 
requirements of Section 10910 of the State Water Code, as amended by Senate Bill No. 610, Chapter 
643 (2001). 
 
Senate Bill No. 610 (Costa) became effective January 1, 2002. The bill requires a city or county 
which determines that a “project” (as defined in Water Code § 10912) is subject to the California 
Environmental Quality Act (CEQA) to identify any public water system that may supply water for 
the project and to request those public water systems to prepare a specified water supply assessment. 
The assessment is required to include an identification of existing water supply entitlements, water 
rights, or water service contracts relevant to the identified water supply for the proposed project and 
water received in prior years pursuant to those entitlements, rights, and contracts. The assessment 
must be approved by the governing body of the public water system supplying water to the project. 
If the projected water demand associated with the project was included as part of the most recently 
adopted Urban Water Management Plan, the public water system may incorporate the requested 
information from the Urban Water Management Plan in the water supply assessment. The bill 
requires the city or county, if it is not able to identify any public water system that may supply water 
for the project, to prepare the water supply assessment after a prescribed consultation. If the public 
water system concludes that water supplies are, or will be, insufficient, plans for acquiring additional 
water supplies are required to be submitted to the city or county. The city or county must include 
the water supply assessment in any environmental document prepared for the project pursuant to 
the act. It also requires the city or county to determine whether water supplies will be sufficient to 
satisfy the demands of the project, in addition to existing and planned future uses. 
 
A “project” under Section 10912 includes “a project that would demand an amount of water 
equivalent to, or greater than, the amount of water required by a 500 unit dwelling project.”  The 
Draft Orcutt Area Specific Plan (City of San Luis Obispo, December 2007) proposes approximately 
1,000 dwelling units, therefore, the requirements of Section 10910 of the California Water Code 
apply to the proposed project. 
 
Water Code Section 10910(b) requires the identification of the public water system that may serve 
the project. Upon annexation, water will be provided to the Orcutt Area by the City of San Luis 
Obispo.  
 
Water Code Section 10910(c)(1) requires a determination of whether or not the Specific Plan was 
included in the most recently adopted Urban Water Management Plan.  Adopted on December 6, 
2005, the City’s Urban Water Management Plan provides policies for maintaining and expanding the 
City's water resources.  The Plan provides a description of the City’s existing water supply, 
treatment, conveyance/distribution facilities and provides an evaluation of both short- and long-
term alternative water supply sources which could meet the City’s future water needs.  The Plan 
provides estimates of future supplemental water requirements based on population projections 
developed from the City’s General Plan Land Use Element, includes data on siltation of the City’s 
reservoirs and supplemental water requirements.  The Plan also presents historical water demand, 
population and conservation data in order to generate per capita water use figures.   
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The Urban Water Management Plan includes the full text from the water section of the Water and 
Wastewater Element of the City’s General Plan and is also consistent with the policies, land use, and 
population projections presented in the 1994 Land Use Element as amended in July 2004.  The 
City’s General Plan was again updated in 2006.  That update focused on the General Plan’s Open 
Space and Conservation elements and did not change the Land Use Element with regard to 
population projections or the residential capacity of major expansion areas (Codron, personal 
communication, 2008).  The build-out of the City’s General Plan included the development of three 
major residential expansion areas including Irish Hills, Margarita and Orcutt areas (City of San Luis 
Obispo, General Plan, Land Use Element, Table 3, 2006).   
 
The water section Water and Wastewater Element of the City’s General Plan includes policies related to 
water demand including the use of a water use rate of 145 gallons/capita for planning purposes, present 
water demand, peak daily water demand and overall projected water demand.  The Element also 
addresses water conservation, safe annual yield, supplemental water sources, water allocation and 
offsets, accounting for siltation, multi-source water supply, and reclaimed water.  
 
WATER SERVICE AREA DESCRIPTION 
San Luis Obispo is located half way between Los Angeles and San Francisco situated in a coastal 
valley approximately ten miles inland from the Pacific Ocean.  The City’s climate provides for mild, 
dry summers and cool winters with an annual average of about 23 inches of precipitation. Table 1 
provides data on the average monthly evapotranspiration rate, average maximum high temperature 
and average precipitation for the City. 
 
 

Table 1: City of San Luis Obispo 
Evapotranspiration Rate/Average Temperature & Precipitation 

 

 Jan Mar Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

ET 2.21 2.50 3.80 5.08 5.70 6.19 6.43 6.09 4.87 4.09 2.89 2.28 52.13 
             Annual
Average 
Temperature 

63.1 64.9 65.6 68.4 70.8 74.9 78.3 79.3 79.5 76.7 70.4 64.5 71.4 

Average 
Precipitation 

5.09 4.83 3.63 1.71 0.42 0.07 0.03 0.05 0.33 0.90 2.47 3.84 23.35 

Source: City of San Luis Obispo, Urban Water Management Plan, 2005. 
 
 
SOURCES OF SUPPLY 
San Luis Obispo has four existing sources of water and one water supply project under construction 
to meet the City’s projected water demand.  These are: 
 

• Santa Margarita Lake (Salinas Reservoir),  
• Whale Rock Reservoir,  
• Groundwater,  
• Recycled water from the City’s Water Reclamation Facility, and 
• Nacimiento Lake (projected to be available in 2010). 
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A description of each water source as well as information on the City’s water rights and/or 
contractual capacity is provided below. 
 
Santa Margarita Lake (Salinas Reservoir) 
The Salinas Dam was built in 1941 by the War Department to supply water to Camp San Luis 
Obispo and, secondarily, to meet the water needs of the City.  Santa Margarita Lake captures water 
from a 112 square mile watershed and can store approximately 23,800 acre-feet.  In 1947, the Salinas 
Dam and delivery system was transferred from the regular Army to the U.S. Army Corps of 
Engineers. Since 1965, the San Luis Obispo County Flood Control and Water Conservation District 
has operated this water supply for the City under a lease from the U.S. Army Corps of Engineers. 
Water from the reservoir is pumped through the Cuesta Tunnel (a one mile long tunnel through the 
mountains of the Cuesta Ridge) and then flows by gravity to the City’s Water Treatment Plant on 
Stenner Creek Road.   
 
The Corps of Engineers owns the dam and property surrounding the Lake.  Since the facilities are 
not utilized to supply water to Camp San Luis Obispo, the Corps has expressed interest for many 
years in relinquishing ownership of the facilities.  The discussions concerning which local agency, 
either the City or County of San Luis Obispo, should ultimately own the facilities has been debated 
for many years.   
 
The operation and maintenance of the dam and water conveyance system are the responsibility of 
San Luis Obispo County Flood Control and Water Conservation District.  The City currently pays 
all operating and capital costs associated with the reservoir and transmission system, excluding any 
recreational activities (City of San Luis Obispo, Urban Water Management Plan, 2005). 
 
As of February 2008, the City’s available storage (above minimum pool) was approximately 21,800 
acre-feet (Henderson, personal communication, 2008).  
 
Whale Rock Reservoir 
The Whale Rock Reservoir is a 40,662 acre foot reservoir created by the construction of an earthen 
dam on Old Creek one half mile east of the community of Cayucos.  The Whale Rock Dam captures 
water from a 20.3 square mile watershed and water is delivered through 17.6 miles of 30-inch 
pipeline and two pumping stations.  Other project facilities include 2.1 miles of trails and a fishing 
access facility (no longer utilized by the public), maintenance facility and offices, and a structure 
previously used as a care takers residence. 
 
The project was planned, designed, and constructed under the supervision of the State Department 
of Water Resources.  Construction took place between October 1958 and April 1961.  The reservoir 
is jointly owned by the City of San Luis Obispo, the California Men's Colony, and the California 
Polytechnic State University at San Luis Obispo.  These three agencies form the Whale Rock 
Commission which is responsible for operational policy and administration of the reservoir.  Day-to-
day operation is provided by the City of San Luis Obispo. 
 
City staff is responsible for ongoing maintenance and operation of the reservoir, including the inlet 
and outlet structures, reservoir structural instrumentation, access roads, daily reservoir level readings 
and climatological data, reservoir patrol and security, pipelines and pumping stations, water meters, 
cathodic protection system, and other associated duties.  In addition, staff annually install fish traps 
in the back area of the reservoir to trap and spawn native steelhead that reside in the lake.  Once 
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eggs are spawned and fertilized, they are transported to a Department of Fish and Game hatchery to 
be reared.  Once the fish reach the appropriate size, they are returned to the reservoir.  As of the 
year 2005, approximately 68,000 steelhead have been planted in the lake. Staff also monitors public 
fishing access to the lake during trout season from April to November (City of San Luis Obispo, 
Urban Water Management Plan, 2005).  
 
As of February 2008, the City’s share of Whale Rock Reservoir (above minimum pool) was 
approximately 13,500 acre-feet (Henderson, personal communication, 2008).  
 
Groundwater 
The City's major source of water was groundwater and local creeks until 1944 when the City began 
to use water from Salinas Reservoir.  In 1943, the City pumped 1,380 acre-feet of groundwater.  
Groundwater was used again during the summer of 1948, when 440 acre-feet were pumped. 
 
The principal source of groundwater for the City is the San Luis Obispo Groundwater Basin.  The 
basin is fifteen square miles and is drained by San Luis Obispo Creek.  It extends from the northern 
limits of the City and continues southerly along the alignment of the creek to just south of Buckley 
Road.  In the Los Osos Valley area, the basin extends four miles west to the Los Osos Basin, which 
includes the community of Los Osos/Baywood Park. 
 
The majority of groundwater use from the San Luis Obispo Groundwater Basin is for agricultural 
purposes and private property uses.  The basin has not been determined to be in overdraft and has 
not been adjudicated.  The basin is relatively small and recharges very quickly following normal 
rainfall years (Boyle Engineering Corporation, Groundwater Basin Evaluation, January 1991).   
 
From 1944 until 1986, most groundwater in the City was used by agriculture and very little was used 
for domestic consumption.  As a result of the drought beginning in 1986 and decreasing surface 
water supplies, the City activated groundwater wells in 1989 to meet the City's water demand.  In 
1990, at the height of the drought, the City had seven potable water wells which accounted for 
approximately 50 percent of the water supplied during that period.  The current groundwater 
program uses two potable wells, one non-potable construction water well and two irrigation wells.  
The names, locations, and use of the wells are shown in Table 2.  Two other City wells, known as 
the Auto Park Way and Denny's wells, were shut down in 1992 and 1993 due to elevated nitrate 
levels. 
 
 

Table 2:  City Wells 
 

Well Name Location Use 

Pacific Beach #1 11950 Los Osos Valley Road Municipal 
Fire Station #4 1395 Madonna Road Municipal 
Corp Yard 25 Prado Road Construction 
Laguna Golf Course #1 11175 Los Osos Valley Road Irrigation 
Laguna Golf Course #2 11175 Los Osos Valley Road Irrigation 
SOURCE: City of San Luis Obispo, Urban Water Management Plan, 2005. 
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Operation and maintenance of municipal groundwater wells for the City is provided by the City’s 
Water Treatment Plant staff.  The well sites require daily inspections, at a minimum, to ensure 
proper operation of the facilities.  Each site includes pumps, valves, meters and other related 
appurtenances, as well as necessary chlorine metering equipment for proper disinfection as required 
by the California Department of Public Health Services.  Monthly production rates are recorded and 
maintained by City staff (City of San Luis Obispo, Urban Water Management Plan, 2005). 
 
Water Reuse Project 
The City’s Water Reuse project was completed in 2006 and the first recycled water deliveries began 
in May that year.  This non-potable water source is created at the City’s Water Reclamation Facility 
(WRF).  The design flow rate at the WRF is 5.1 million gallons per day (mgd) with a current average 
dry weather flow of 4.5 mgd.  The WRF underwent an upgrade in 1994 to meet strict effluent 
quality criteria set forth by the Regional Water Quality Control Board (RWQCB) to protect fish and 
sensitive habitat in San Luis Obispo Creek.  The WRF operates under NPDES Permit Number R3-
2003-081, which was amended in 2003 to allow for implementation of the City’s recycled water 
program.  Further improvements were made to the WRF for the Water Reuse project including 
additional chlorine contact tanks, an alum/polymer feed system, an aqueous ammonia system, a 
600,000 gallon underground storage tank, and a pump station with two 40-horsepower and three 
120-horsepower variable speed pumps. 
 
Approximately eight miles of pipeline were installed extending east, west and south from the WRF 
in the southern portion of the City.  The distribution system was designed (i.e. lines were sized) to 
deliver recycled water to large volume customers and sized to allow for future expansion to the 
north and south.  Current demand on the system is approximately 100,000 gallons per day, well 
below the maximum design capacity of approximately 2.5 mgd.  The Water Reuse project has the 
potential to deliver 1,000 acre feet per year (afy) of recycled water for appropriate non-potable uses 
including landscape irrigation, construction water for dust control and some industrial purposes.   
 
In 2007, approximately 71 acre feet of recycled water were delivered to seven sites in the City (City 
of San Luis Obispo Finance Department, 2008).  It is anticipated that new connections to the 
system will be made each year resulting in an additional demand of 25 acre feet of recycled water.  
New customers/sites on the recycled water system will be either from new development or through 
the retrofit of existing irrigation systems currently served by potable water.  In much of the southern 
portion of the City, new development is required by policy to connect to the recycled water system 
to serve landscape irrigation purposes.  Retrofit of existing irrigation systems serving sites with a 
large water demand is also encouraged and in some cases incentivized. 

Recycled water is a new water source for the City, however until additional users are connected the 
full potential will not be realized.  To document recycled water as a source of supply, the annual 
recycled water demand is added to the City’s “Safe Annual Yield”, discussed further below.  This 
annual recycled water demand will be the amount projected actually to be used or offset, increasing 
to 1,000 afy over time as additional user sites are brought on-line.  Based on the 25 afy increase 
assumed above, recycled water projections are made in Table 7, Projected Water Use by Source. 
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Nacimiento Lake 
Nacimiento Lake is located in San Luis Obispo County on the Nacimiento River about 12 miles 
above its confluence with the Salinas River.  The reservoir provides flood protection and is a source 
of supply for groundwater recharge for the Salinas River Valley.  The dam is owned and operated by 
Monterey County Flood Control and Water Conservation District.  Although Monterey County 
retains a majority of the water rights to the reservoir, San Luis Obispo County Flood Control and 
Water Conservation District (“District”) is entitled to 17,500 afy.  Approximately 1,750 afy have 
been designated for use around the lake.  The County of San Luis Obispo is taking the lead on 
construction of the Nacimiento Pipeline Project to deliver up to 15,750 afy for uses within the 
County.   
 
On June 29, 2004, the City Council authorized participation in the Nacimiento Pipeline Project for a 
total of 3,380 afy.  Other participating agencies include the City of Paso Robles, Atascadero Mutual 
Water Company, and Templeton Community Services District the County Services Area 10A (South 
Cayucos).  Other project participants within the County may join the project in the future.  The 
Nacimiento Project Commission (Commission) is made up of representatives from each of the 
initial four participating agencies’ governing boards (excludes 10A), as well as a representative from 
the County Flood Control and Water Conservation District (i.e. County Board of Supervisors).  The 
Commission provides oversight and recommendations to the District relative to the project 
implementation and future operations and maintenance. 
 
The Nacimiento Pipeline Project began construction in December 2007 with water deliveries 
expected to begin in late 2010.  The project is discussed more below as it affects the City’s “Safe 
Annual Yield”.   
 
WATER USAGE 
For the calendar years of 2002 through 2007, annual water use increased from 5,686 afy in 2002 to 
5,731 afy in 2007 as shown in Table 3 below.  Data was not available by sector for the 2000 and 
2001 calendar years.   
 

Table 3: City of San Luis Obispo - Historic Water Use by Sector (in acre feet) 
 

Year 
Sector 

2000 2001 2002 2003 2004 2005 2006 2007
Single Family  Uses na na 2,637 2,603 2,749 2,483 2,448 2,582
Multi-Family Uses na na 1,264 1,227 1,120 1,182 1,159 1,173
Commercial, industrial, institutional  na na 1,240 1,389 1,443 1,669 1,213 1,314
Landscape* na na 545 345 617 551 554 662 

TOTAL   5,686 5,564 5,929 5,885 5,374 5,731
* Landscape water use data is provided from landscape meters accounts beginning in 2002.  Other landscape water use is 
captured in other sectors where landscape meters were not available. 
SOURCE: City of San Luis Obispo Finance Department, Utility Billing System, 2008.  
 
For the calendar years of 2000 through 2007, water was provided from the four available sources as 
shown in Table 4.  “Unaccounted for” water creates the difference in annual totals shown in the 
sector data provided in Table 3 above and the source data provided in Table 4.   Unaccounted water 
is a combination of inaccuracies in water meters, fire hydrant flows, main breaks, system leakage, etc.   
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The City’s groundwater production for 2000 through 2007, indicated in Table 4, does not include 
agricultural and private groundwater pumping by others. 
 

Table 4:  City of San Luis Obispo - Historic Water Use by Source (in acre feet) 
 

Year 
Source 

2000 2001 2002 2003 2004 2005 2006 2007
Santa Margarita Lake (Salinas Reservoir) 5,341 3,579 3,470 4,069 3,346 1,178 1,803 1,782
Whale Rock Reservoir 515 2,060 2,393 1,759 2,754 4,722 4,054 4,534
Groundwater 266 247 168 140 140 148 133 101 
Water Reuse       9 71 
TOTAL 6,122 5,886 6,031 5,968 6,240 6,048 5,999 6,488
SOURCE: City of San Luis Obispo Utilities Department, Whale Rock and Salinas Reservoir Monthly Reports (City and 
County), 2008.   
 
 
SAFE ANNUAL YIELD 
In order to document an adequate water supply is available to serve the water demand of both 
existing uses and planned future uses for the next 20 years, consistent with the requirements of SB 
610, the City determined the “Safe Annual Yield” of its water sources.  “Safe Annual Yield” is the 
quantity of water that can be utilized consistently and reliably over an extended period of time.  The 
extended period of time must be long enough to establish patterns that would include a worst case 
drought scenario.  The City does not evaluate water supply availability based on “average year” or 
“single dry year” scenarios. 
 
The City utilizes a computer model of the two reservoirs (Salinas and Whale Rock) to determine the 
Safe Annual Yield available to meet City water demands.  The model utilizes historical hydrologic 
information dating back to 1941, when the Salinas Dam was constructed.  Information for Whale 
Rock Reservoir is available since the completion of construction of that facility in 1961 and the 
hydrologic information was synthetically developed back to 1941 based on relationships between 
Whale Rock and Salinas information.  The worst case drought period since 1941 which governs the 
safe annual yield for the coordinated operation of these two lakes is the period from 1986 to 1991.  
This is the controlling drought period for coordinated operation of the two reservoirs.  
“Coordinated operation” is the concerted effort to operate the two reservoirs together for maximum 
yield.  Since Salinas Reservoir spills more often than Whale Rock Reservoir, due to its larger 
drainage area and more favorable runoff characteristics, and has higher evaporation losses, the 
combined safe annual yield from these two sources can be increased by first using Salinas Reservoir 
to meet the City’s water demands and then using Whale Rock as a backup source during periods 
when Salinas is below minimum pool or unable to meet all of the City’s water demands. 
 
Estimates of the City’s buildout population in the General Plan conclude that approximately 56,000 
people will reside in the City in 2030, as shown in Table 5.  As shown in Table 6, Required Safe Yield 
for General Plan Buildout, a Safe Annual Yield of 9,096 afy of water is needed to serve this buildout 
population using the per capita planning figure of 145 gallons per day per person.  In order to 
document that a sufficient water supply is available to serve projected population increases from 
2010 to buildout in 2030, Table 7 shows how the City’s water sources could be utilized.  Table 8 
includes projected water use by land use sector for the same period (from 2010 to 2030).  Ratios 
between land use sectors and unaccounted for water are assumed to remain similar to historical 
figures. 
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Table 5: City of San Luis Obispo Population Projections 
 

 2005 2010 2015 2020 2025 2030 

Population 44,519 46,790 49,180 51,685 54,320 56,000 
Source: City of San Luis Obispo, Urban Water Management Plan, 2005. 
 
 

Table 6:  City of San Luis Obispo  - Required Safe Annual Yield for General Plan Buildout 
 

Source of Demand Population 
 Acre-feet  
(at 145 gal per 
day per person) 

Percent 
 of Total 

Existing Development (2005) 44,519 7,230  79.5% 
New Development 11,481 1,886  20.5% 

TOTAL 56,000 9,096  100.0% 
SOURCE: City of San Luis Obispo, Urban Water Management Plan, 2005. 
 
 

Table 7:  Projected Water Use by Source (in acre feet) 
 

Year 
Source 

2010 2015 2020 2025 2030 
Santa Margarita Lake (Salinas Reservoir) 5,375 3,595 3,870 4,165 4,540 
Whale Rock Reservoir 1,000 500 500 500 500 
Nacimiento Lake 845* 3,380 3,380 3,380 3,380 
Groundwater 0 0 0 0 0 
Water Reuse 180 305 430 555 680 

TOTAL 7,400 7,780 8,180 8,600 9,100 
* NOTE: Water deliveries from Nacimiento Lake to begin late 2010 (assumes 25 percent of 
annual entitlement during the first year). 
SOURCE: Henderson, personal communication, 2008. 

 
 

Table 8:  Projected Water Use by Sector (in acre feet) 
 

Source Year 
 2010 2015 2020 2025 2030 
Single Family  2,960 3,110 3,270 3,440 3,640 
Multi-Family 1,480 1,560 1,640 1,720 1,820 
Commercial, industrial, institutional 1,630 1,710 1,800 1,890 2,000 
Landscape* 810 860 900 950 1,000 

TOTAL 6,880 7,240 7,610 8,000 8,460 
* NOTE:  Only individual landscape meters 
SOURCE: Henderson, personal communication, 2008. 

 
 
WATER SUPPLY RELIABILITY 
The above discussion provided information on Safe Annual Yield in order to document an adequate 
water supply is available to serve the water demand of both existing uses and planned future uses for 
the next 20 years.  This section includes additional information on the reliability of the City’s water 
supply.  



City of San Luis Obispo Utilities Department 
Orcutt Area Specific Plan – Water Supply Assessment 

  
 9 

Salinas and Whale Rock Reservoirs 
As detailed above in Table 4, the City receives the majority of the water supply necessary to meet 
citywide water demands from the Santa Margarita Lake (Salinas Reservoir) and Whale Rock 
Reservoir.  The City uses these two sources in a coordinated manner to increase the City’s overall 
water supply.  Although coordinated operation of the two reservoirs has provided a reliable water 
supply to date, over time siltation will continue to reduce the viability of the two reservoirs ability to 
meet the long-term water demands associated with the City’s build-out.  This was one of the factors 
leading to the City exploring other long-term water sources.  The City accounts for losses due to 
siltation at these two reservoirs as discussed in the City’s General Plan (Chapter 8, Water and 
Wastewater Element) and Urban Water Management Plan. 
 
Groundwater 
In the 2005 Urban Water Management Plan, the City identified 500 afy as available safe annual yield 
from the San Luis Obispo Groundwater Basin 3-9, as designated by the Department of Water 
Resources.  The City commissioned an analysis of the groundwater basin during the drought period 
which ended in the early 1990’s.  The Groundwater Basin Evaluation, dated January 1991, was prepared 
by Boyle Engineering Corporation.  The findings of the evaluation are discussed below. 
 
“The estimated storage capacity of Basin 3-9 is 24,000 acre feet, which represents that volume of saturated deposits 
above rocks of the nonwater-bearing series.”  The analysis estimated the sustained yield from the 
groundwater basin based on annual recharge and water extraction estimates.  The analysis 
determined that “the sustained yield of the basin presently is estimated at 5,900 afy.” 
 
The City extracted up to approximately 2,000 afy during the end of the drought period in 1990-91.  
While groundwater levels declined significantly, levels recovered quickly (in one rainfall season) 
following normal rainfall years.   
 
Based on the operation of the groundwater wells for City water purposes beginning in 1986/87 and 
monitoring of water levels during heavy extraction periods, the City adopted a Safe Annual Yield 
amount of 500 afy per year from the basin.  The City’s adopted yield from the groundwater basin 
represents about nine percent of the total estimated sustained yield from the basin which represents 
a conservative long-term amount for planning purposes.  Other water extractions occur from the 
basin to meet agricultural and private water uses of overlying property owners (City of San Luis 
Obispo, Urban Water Management Plan, 2005).   
 
While the City adopted 500 afy as available for municipal use from the groundwater basin, in the 
past several years approximately 140 afy was extracted since surface water sources are available and 
demand does not necessitate increased pumping.  Projections provided in Table 7 assume further 
reductions in the use of groundwater by 2010, increases in recycled water use, and deliveries from 
the Nacimiento Pipeline project (Henderson, personal communication, 2008). 
 
Water Reuse Project 
As described earlier in this report, the City’s Water Reuse project has the potential to provide 1,000 
afy of recycled water for appropriate non-potable uses including landscape irrigation, construction 
water for dust control and some industrial purposes.  The project is viewed as a reliable non-potable 
water supply due to the following considerations: 
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• this non-potable water source is created at the City’s Water Reclamation Facility which has a 
fairly consistent and reliable flow rate for treatment purposes, 

• the  components of the Water Reclamation Facility necessary to produce the recycled water 
are new facilities brought on line in 2006, 

• the recycled water distribution system was designed to deliver recycled water to large volume 
customers, and  

• the recycled water distribution system is sized to allow for future expansion.  
 
Nacimiento Lake 
In 1959, the San Luis Obispo County Flood Control and Water Conservation District (District) 
executed an agreement entitling the District to 17,500 acre-feet of annual supply from Nacimiento 
Reservoir.  The District has long recognized its entitlement in Nacimiento Reservoir as a significant, 
viable element in San Luis Obispo’s regional water supply planning.  To better define Nacimiento 
Reservoir’s role in San Luis Obispo’s regional water supply plan, the District retained a consultant to 
perform a three-phase engineering evaluation of the Nacimiento supply (Boyle Engineering Corp., 
1992). 
 
A review of existing agreements led to the conclusion that the Monterey County Water Resources 
Agency is bound to maintain a minimum pool of 12,000 acre-feet above the elevation of the low 
level outlet works as of September 30th each year for the benefit of San Luis Obispo.  Additionally, 
the evaluation determined that per the agreement, San Luis Obispo County has contractual rights to 
the first 17,500 af that flows into the lake each year.  It is these provision for minimum pool and 
first call on the inflow that makes the San Luis Obispo District’s Nacimiento entitlement strong.   
 
The 1992 Reliability Evaluation documents a review of the agreements described above and concludes 
that Nacimiento Reservoir represents a viable, reliable source of water supply to San Luis Obispo 
County for three key reasons: 
 

1. Considering the contractual agreements affecting the San Luis Obispo Water District,  
2. Historic inflow into Nacimiento Reservoir, and  
3. Historic reservoir operational patterns. 

 
ORCUTT AREA  
 
Existing Uses  
The approximately 230-acre Orcutt Area is bound by Tank Farm Road on the south, Orcutt Road 
on the east and north, and the Union Pacific Railroad on the west.  The Orcutt Area includes 24 
parcels held by 13 property owners. The properties have been utilized for a variety of uses including 
farm and ranchlands, single-family homes, mobile homes, and commercial storage. 
 
Specific Plan Project Summary 
The components of the Orcutt Area Specific Plan are described in Table 8, Land Use Summary.  
Development of the area will be phased to ensure that necessary public services and facilities are 
available to serve the approximately 2,000 new residents (City of San Luis Obispo Community 
Development Department, Draft Orcutt Specific Plan, 2007). 
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TABLE 8 - Land Use Summary 
 

Land Use Zoning Acres Density Total Units % of Orcutt Area 

RESIDENTIAL 

Low Density Residential 
Detached single family, 
5,000-15,000 sq. ft. lots 

R-1-SP 53.29 Up to 7 
du/acre2 264 23.08% 

Medium Density 
Residential 
Detached/attached single 
family w/zero lot line; 
duplex units1  Minimum lot 
size of 3,000 sf. 

R-2-SP 31.23 Up to 12 
du/acre2 276 13.53% 

 

Medium-High Density 
Residential 
Multi-plex units; mobile 
homes and multifamily 
apartments1 

R-3-SP 
 20.88 Up to 18 

du/acre2 336 9.04% 

High Density Residential 
Multi-family apartments1 

R-4-SP 
 5.4 Up to 24 

du/acre2 103 2.34% 

Subtotal  110.8  979 5 47.99% 

COMMERCIAL 

Community Commercial/ 
Mixed Use CC-MU 2.75 6   1.19% 

OPEN SPACE & RECREATION 

Open Space C/OS-SP 81.46   35.29% 
Parks 
Neighborhood Park (ball 
fields, ball courts, 
playgrounds) 

P-F-SP 
 12.39   5.37% 

Linear Park/Floodable 
Terrace 

P-F-SP 6.78   2.94% 

Playgrounds and greens in 
medium high density 
residential 3 

R-3-SP/  
R-4-SP 1.55   0.67% 

Total Parks  20.72   8.98% 
Detention Ponds  0.52   0.23% 

PUBLIC FACILITIES 

Roads 
Arterials, Collectors and 
major Local 

 
14.6  

 
 

 
6.32% 

TOTAL  230.85  979 5 100.00% 
 

1  These types of housing reflect examples of housing types within each residential category. 
2  This range reflects the minimum and maximum densities for residential development. 
3  Playground and greens in medium-high and high density residential (R-3 and R-4) is at 0.06 acres per acre of 

development. 
4  This plan provides 20.72acres total of active park. 19.17 acres will be zoned P-F-SP and 1.55 acres will be zoned R-3-

SP/R-4-SP. 
5  This figure represents full development potential buildout of maximum allowed units on each property, actual 

development may be lower. 
6  This acreage is for CCMU and is expected to support 8,000 SF of retail and 8,500 SF of office space. The balance of 

the area will be devoted to residential in a mixed-use configuration. 
SOURCE: City of San Luis Obispo Community Development Department, Draft Orcutt Area Specific Plan, December 2007. 
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Projected Water Demand 
Based upon the land use summary provided in Table 8 above, the projected water demand for the 
Orcutt Area can be calculated using water use factors for each land use category.    
 

Single-family residences 0.3 afy/unit  
Condo 0.21 afy/unit  
Apartment 0.18 afy/unit  
Neighborhood Commercial 0.3 afy/1,000 SF 
Parkland 2 afy/acre 

 
The water demand would be approximately 260 afy with the land uses and densities proposed in the 
Draft Orcutt Area Specific Plan.  
 
The Specific Plan includes a land use scenario where a school is located in the Orcutt Area.  Other 
land use changes associated with this scenario include a reduction in the total number of residential 
units and the total acreage of park land.  This Water Supply Assessment assumes that the school 
would not be constructed in order to analyze the land use scenario with the highest water demand. 
 
 

Table 9: Orcutt Area Projected Water Demand 
 

Use Water Use Factor Quantity 
Water 

Demand (afy) 

Single-family residences 0.3 afy/unit  270 units 81 
Condo 0.21 afy/unit  280 units 58.8 
Apartment 0.18 afy/unit  450 units 81 
Neighborhood Commercial 0.3 afy/1,000 SF 11,000 square feet 3.3 
Parkland 2 afy/acre 20 acres 40 

Total: 264.1 afy 

Note:  R-1 zoning = Single-family residences 
 R-2 zoning = Condos 
 R-3 & R-4 zoning = Apartments 
 11,000 SF of commercial assumes a floor area ratio of 0.5. 
Source:  City of San Luis Obispo Community Development Department, Draft Orcutt Area Specific Plan EIR, 2008. 
 
 
CONCLUSION 
Water demand for the Orcutt Area was included in the City’s adopted Urban Water Management Plan 
(2005).  Since the Urban Water Management Plan was adopted, the City completed construction of the 
Water Reuse project resulting in deliveries of recycled water and began construction on another 
source of water from Nacimiento Lake.  Based on the information provided in this Water Supply 
Assessment and previously adopted Urban Water Management Plan, the City has a sufficient water 
supply available to meet the water supply demand (264.1 afy) of the Orcutt Area as represented here.   
 
This determination is not an allocation of water.  Per City policy, an allocation of water is made at 
the time building permits are issued for individual development projects. 
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