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Comments Received in Response to the NOP 



Last Name First Name Title Group Address City Zip Phone Email Method of Contact Issues Notes

McNiesh Charles General Mgr

Scotts Valley Water 

District P.O.Box 660006 Scottts Valley 95067 831-438-2363 contact@svwd.org Letter Hydrology

Hydro eval, poss. groundwater impacts due to 

landscaping; 

Calate Jennifer

Associate 

Transp. Mgr Dept. of Tranportation 50 Higuera St. San Luis Obispo 93401 805-549-3329 Letter Traffic Potential impacts to H 17

Dondero George ED

Santa Cruz Regional 

Transportation 

Commission 1523 Pacific Ave. Santa Cruz 95060 831-460-3200 info@sccrtc.org Letter Traffic

Potential impacts to H 17, roadway intersections, 

pedestrian & bicycle facilities & access

Papadakis Nicolas ED

Assoc. Monterey Bay Area 

Governments

445 Reservation Rd., 

Ste. G Marina 93933 831-883-3750 Letter No comments

Pereksta David M.

Asst. Field 

Supervisor

US Dept. of Interior, Fish 

and Wildlife Service

2493 Portola Rd., Ste. 

B Ventura 93003 Letter

Hydrology, 

Biology, 

Alternatives Potential effects on biological resources; Hydology 

Getchell Jean

Supervising 

Planner

Monterey Bay Unified 

Pollution Control District 24580 Silver Cloud Ct. Monterey 93940 831-647-9411 Letter AQ

Potential cumulative AQ impact, potential localized 

impact, odors, nuisances & sensitive receptors, 

mitigation measures, project impacts

Houser Lynn Resident 306 Sims Road Santa Cruz 95060 Letter LU, Traffic

Problem with location; 9,000 cars/day in rural area 

not desirable; 

DeGrassi Dan Resident 4173 La Madrona Dr. Santa Cruz 95060 Letter Traffic

Traffic study by Fehr & Peers inaccurate; counts 

should be made during school year; Silverwood/La 

Madrona Dr. incorrectly identified in study as two-

way stop

Patterson Glenn and Mimi Resident Scottts Valley 95067 831-461-1608 glenpatt@pacbell.com Letter

LU, Biology, PS, 

Traffic, Economic

Flawed traffic study; potential impact to Golden 

Eagle habitat; increase in crime, zoning, economic

Nelson Jack Resident 127 Rathburn Way Santa Cruz 95062 831-429-6149 333nelson@baymoon.com Letter

AQ, Traffic, 

Economic GHG increase; increased VMT, economic

Parkin William Attorney

Scotts Valley Responsible 

Local Development PAC

147 South River St., 

Ste. 221 Santa Cruz 95060 831-429-4055 office@wittwerparkin.com Letter

LU, Aesthetics, 

Traffic

Potential impacts to local streets, H 17; night light 

views, signage; will draw customers away from city 

core (economic)

Waidhofer John D. Resident 508 Shasta Park Ct. Scotts Valley 95066 831-419-0950 Letter

PS, Traffic, 

Economic

Traffic analysis needed, emergency response, 

economic impact to local economy

Eckert Kenneth Resident 501 Shasta Park Ct. Scotts Valley 95066 408-203-0409 ken.eckert@spansion.com Letter

LU, Aesthetics, 

Biology, PS, 

Traffic, Economic

Drain to city services, impact to local businesses; 

traffic on La Madrona and Silverwood Drive a 

concern

Gallagher Jeffrey Resident La Cuesta Drive Scotts Valley 95066 Letter Traffic, Economic Traffic on La Madrona; depreciation in home value

Fiorito Geoff Resident 311 La Cuesta Drive Scotts Valley 95066 Letter

PS, Traffic, 

Economic

Degredation to Altenitas and La Madrona intersection 

a concern

Strehlke Shelley Resident Scotts Valley Letter Aesthetics, Traffic

Concern over increased traffic flows; does not fit 

aesthetically to surrounding area

Davidson Edward Resident 200 Button Street #15 Scotts Valley 95060 831-423-9294 Letter

Alternatives, 

Traffic

Offers discussion of alternatives; issue of lack of 

affordable housing for new Target employees

Bach Paul President

Scotts Valley Responsible 

Local Development PAC Scotts Valley Letter Aesthetics, Traffic Problems with traffic study

Holmes Sue Resident 465 La Cuesta Drive Scotts Valley 95066 Letter

LU, Aesthetics, 

Traffic Concern over traffic on La Madron, Mt. Hermon Road

Bustichi Dene Scotts Valley City Council Scotts Valley Letter

Hydrology, 

Biology, PS, 

Traffic, Economic Requests listed items be included in EIR (see letter)

DeGrassi Dan Resident 4173 La Madrona Dr. Santa Cruz 95060 Letter ALL

Lists detailed concerns on: traffic, noise, pollution, 

visual, crime, habitate destruction, litter, solid 

waste, global warming, water consumption, other 

hydrologic, grading, local economy 

Kimel Laurie and Howard Resident Scotts Valley Letter

Aesthetics, Traffic, 

Economic

Increased traffic, decrease in property value, 

possible losses to small, independent businesses

Parks Arlene Resident 150 Elena Ct. Scotts Valley 95066 831-438-1557 Letter Traffic High traffic increase on La Madrona 

O'Kelly Catherine catherinesv@cruzio.com Email General - OpposesTarget development

Tempesta Daryl Resident 433 Silverwood Drive Scotts Valley 95066 831-439-9777 lyradius@gmail.com Email

Aesthetics, AQ, 

PS, Traffic, 

Economic

Negative economic impacts for local economy & city; 

increased traffic, pollution, crime, env.  Impacts (3 

letters - other 2 general complaint)

Roddy Virginia Resident Scotts Valley virginia.roddy@plantronics.com Email General - Opposes Target development

Seavers Hazel Resident 145 La Cuesta Drive Scotts Valley 95066 Letter

PS, Traffic, 

Economic

Increased traffic congestion, traffic on La Madrona, 

potential loss in home values

? Letter

Aesthetics, 

Biology, Traffic

Increased traffic, impacts to neighboring wetlands, 

impacts to federally protected wildlife in area

Bach Paul President

Scotts Valley Responsible 

Local Development PAC Scotts Valley Letter

Aesthetics, AQ, 

PS, Traffic, 

Economic

Complaints regarding F & P traffic report; lists 

sections of SV Economic Development plan & 

inconsistencies with project and plan

Eckert Michelle Resident 501 Shasta Park Ct. Scotts Valley 95066 831-440-9039 mveckert@sbcglobal.net Email

Aesthetics, 

Biology, Traffic

Project does not conform to existing structures in 

area; Need new traffic study

Dittert Les Resident 509 Shasta Park Ct. Scotts Valley 95066 831-440-9973 lesdit@sbcglobal.net Letter

Aesthetic, Traffic, 

Economic

Significant, aesthetic, traffic, and other 

environmental impacts; incompatible with Hwy 17 as 

Scenic Route

Doug Wood Resident

(Private email forwarded to T. Batement re: traffic 

study, roadway improvements)

Dough Wood Resident

(Letter to a Mr. Dewes re: negative economic 

impact, design choice for building, alternatives)



Johnston Matt

Deputy 

Environmental 

Coordinator County of Santa Cruz Santa Cruz PLN458@co.santa-cruz.ca.us Email

Hydrology, 

Biology, Traffic,

Potential impacts to Hwy 17, La Madrona, El Rancho 

intersections; stormwater runoff on Carbonera 

Creek; water availability, conservation, groundwater 

recharge.

Griffiths Mark Resident 156 Silverwood Drive Scotts Valley

(Letter not directly responding to NOP and addressed 

to Mayor Johnson - forwarded to T. Bateman - Not in 

support of Target store)

Gonzalez Laura Resident 107 Elena Drive Scotts Valley 95066 831-438-0268 laurakgonzalez@comcast.net Letter

LU, Aesthetics, PS, 

Traffic, Economic

Not consistent with General Plan land uses; will be 

visible from Hwy 17; loss of property value; traffic 

congestion and safety issues

Pipal Kerrie Resident

6023 Scotts Valley 

Drive Scotts Valley kerriekayaker@yahoo.com Email Hydrology, Biology

Include effects of groundwater extraction & runoff  

from Target development on steelhead population in 

Carbonera Creek

Gerber Veronica Resident 204 Silverwood Drive Scotts Valley 95066 831-439-9990 gerbs-sv@pacbell.net Email

Hydrolgy, 

Aesthetics, Traffic, 

Economic

Potential traffic, water and other env. impacts that 

cannot be mitigated; store will be visible from Hwy 

17 & inconsistent with designation as Scenic Hwy.

Welch Charles Resident Manana Woods Scotts Valley graegle@aol.com Email Alternatives

Not in support of Target development; City needs to 

consider alternatives

Kertai Frank Resident 616 Shasta Park Court Scotts Valley 95066 831-439-0940 fkertai@pacbell.net Email & Letter

LU, Aesthetics, PS, 

Hydrology, Noise, 

Traffic

EIR should address: GHG emissions, wetlands 

impacts, economic imacts, water impacts, improper 

zoning for project, incompatibility with local and 

regional plans, noise impacts, police services and 

infrastructure support, traffic, Hwy 17, Hwy 1, 

Goepfert Glenn Scotts Valley 831-426-0688 ggoepfert@sbcglobal.net Email ALL

building/pkg lot is out of scale with sorrounding 

natural and developed environment; slope line 

w/impervious area significant impact on Wquality; 

increased car trips, AQ issue; zoning not compatible 

with this type of development; Traffic report needs 

more analysis of La Madrona/Sims Road/Hwy 17

Hill Jeff Resident Scotts Valley 831-438-5735 jhill@cruzio.com Email Aesthetics, Traffic

Not in support of Target development; inappropriate 

for character of area; increased traffic hazards

Spague Dave Resident Manana Woods Scotts Valley dsprague2003@yahoo.com Email

Aesthetics, 

Alternatives

Home prices will be driven down; consider 

alternatives

Jensen David Resident Scotts Valley ds_jensen@yahoo.com Email Traffic, Economic

Traffic will increase in every direciton; location not 

appropriate, economic downturn and consumer 

spending 

Rockow Laura and Gary Resident Scotts Valley gary_rockow@yahoo.com Email

Hydrology, 

Biology, Traffic

Traffic study needs to be performed during school 

year, projected homes, towncenter already going to 

impact water supply - this will make it worse; 

impacts to wetlands & other habitat (sent 2 emails)

Bailey Scott Resident Manana Woods Scotts Valley sbailey@liveops.com Email Traffic

Monte Fiore, Manana Woods neighborhood will suffer 

with traffic impacts to La Madrona, Mt. Herman, 

Altenitas roads

White Bob motox8r@comcast.net Email

PS, Aesthetics, 

Economic, Traffic

How will emergency services to La Madrona, 

Silverwood, Altenitas residents be affected? 

Development not compatible with rural, residential 

area

Archer Mike Resident Scotts Valley marcher007@sbcglobal.net Email General: Opposed to Target development

Finn Rebeca Resident Scotts Valley rebeca.finn@sbcglobal.net Email

Aesthetics, Traffic, 

Hydrology, 

Economic

(Generally a form letter similar to above - concerned 

about negative aesthetic, water and other 

environmental impacts)

Hooper Virginia Resident Scotts Valley ginnyhooper@excite.com Email

Traffic, 

Cultural/Aesthetic

Development would create increase in traffic; does 

not suit SV image

Ransler Mark markransler@comcast.net Email

Economic, 

Hydrology, Traffic 

(lists questions to address when considering 

economic impact); 2nd email - concerned about 

store height, impact on water

Michalak Gene genemich@gmail.com Email

Hydrology, 

Alternatives, 

Aesthetic

Water impact to Town Center; consider alternative 

site; Traffic on Hwy 17; not visually compatible with 

Hilton

Phelan Paula 831-234-4334 paula@nadelphelan.com Email

Hydrology, 

Biology, Traffic, 

Economic

Study needs to include: Reduction in housing value, 

impact of commuting Target employees, runoff from 

parking lot; impact on bird population, etc. (sent 2 

emails)

Nadel Fred Resident 625 Lassen Park Court Scotts Valley 831-440-2400 fred@nadelphelan.com Email Traffic, PS

Analysis should cover: Response times from fire 

station and EMT with traffic projections; 

measurement of traffic when schools are in session

Wood Doug zzotcase@sbcglobal.net Email

Aesthetics, 

Alternatives, 

Economic

Impacts of large-scale development on small 

communities; consider alternative sites, like K-Mart 

downtown (see 3 emails from D. Woods)

North David dnorth@comcast.net Email

Cumulative, 

Growth Inducing Please include in SEIR



Weingord Jerry Resident jerry.j.weingord@seagate.com Email Traffic

Millions of $ in roadway construction will be 

necessary; request for new traffic study when most 

people are not on vacation; no mitigation plan 

proposed in traffic study for La Madrona & Altenitas 

intersection impact

Butler Tim and Sandra 281 Civic Center Drive tim@tjbco.com Email Traffic Trafffic impact on La Madrona will be "horrendous"

McMahon Sherrie Resident 268 Bluebonnet Lane Scotts Valley sherriemcmahon@mac.com Email Traffic

Please have SEIR differentiate between vehicle 

traffic impact (project only and all)

Gilliam Ryan Resident 26 Torrey Oaks Court Scotts Valley ryangilliam@sbcglobal.net Email Traffic Traffic already heavy on Mt. Herman

Wagner Jan Resident 204 Camino Sinuoso Scotts Valley 831-438-2628 jansantacruz@cruzio.com Email

Noise, AQ, Traffic, 

Economic

Noise & pollution from delivery trucks; lost revenue 

to other businesses

North Sonia Resident 143 Montclair Drive Santa Cruz snorth@comcast.net Email Economic Will draw business away from Town Center

Gross John Resident 159 El Sereno Drive Scotts Valley 95066 831-461-1736 johng123@comcast.net Email Opposes Target Development

Campbell Shannon and Kilner Resident Sunridge Drive Scotts Valley campsxc@sbcglobal.net Email Traffic

Lights, noise from parking lot, increased number of 

cars; location not appropriate

Tomasi Myron Resident myrmar5@sbcglobal.net Email

Aesthetic, Traffic, 

Economic

Commuting employees to Target will add to 

congestion; "blight and eyesore" on SV

Browne Doug Resident 3 Camp Evers Lane Scotts Valley 95066 831-438-4000 doug@driveworks.com Email Traffic, Economic

Will increase traffic, decrease small biz opps, 

increase crime

Brock Jim Resident 831-239-0095 jbrock@attributor.com Email Traffic, Economic Congestion, crime, economic impacts

Connor Nancy San Lorenzo Valley nancy@toadski.com Email Traffic, Economic increase in traffic, negative impact on local biz

Snow Luke and Amy amyshull@yahoo.com Email

Traffic, Economic, 

Biology, Aesthetics

increased traffic, theft & other crime, decreased 

home value, impact on wildliife & aesthetic beauty of 

SV

Williams Michael Resident 301 La Cuesta Dr. Scotts Valley 831-438-4183 tenosce9@pacbell.net Email

General: Opposed to Target development; concern 

over Public Meeting times

Perkins Elizabeth Resident perkinann@sbcglobal.net Email Hydrology, Traffic

Traffic on Mt. Herman, Hwy 17; stress to water 

supply

Fawcett Peggy, John, Kathy Resident Scotts Valley peggy.fawcett@plantronics.com Email Traffic, Economic Decrease in property value, Hwy 17 backup

Palmer Charlie & Inge Resident Scotts Valley chpirz@pacbell.net Email Traffic, Economic

Profits will not be invested in local economy; traffic 

on La Madrona, potential for home prices to decline

Imboden Cathy Levy Resident Scotts Valley drimboden2@aol.com Email General: Opposes Target development

Wakeland Carl Resident 110 Caliente Drive Scotts Valley cwakeland@sbcglobal.net Email

Traffic, 

cultura/aesthetic, 

Economic

Increase traffic, crime, cause local biz to lose 

revenue & close

Wallwork Thira Resident Scotts Valley thiraelaine@yahoo.com Email Traffic, Growth concerned about increased traffic

Levy Cathy Resident drimboden2@aol.com Email General - Opposes Target development

Chappelear Bill Resident 831-295-5757 billc@anastrophe.com Email Traffic, Aesthetic, 

Increased traffic & congestion on narrow roads; 

inconsistent with surroundings

Bothman Kathryn Resident 118 Elena Drive Scotts Valley 95066 ktbothman@comcast.net Email Traffic

Area already heavily congested during normal 

commute hours, this will make it worse; Impacts to 

Mt. Herman and Hwy 17

Brock Enid Resident Scotts Valley eavh@yahoo.com Email General: Opposes Target development

Espinola Joseph Resident Manana Woods Scotts Valley jsejr@pacbell.net Email General: Opposes Target development

Barton Amy Resident La Madrona Drive Scotts Valley amymcbarton@sbcglobal.net Email

General: Likes idea of Target in SV, opposes it on 

this site

Shaffer Camilla, Richard and Marissa Resident Scotts Valley zebraparis@sbcglobal.net Email

Aesthetics, 

Biology, Traffic

Meadow on La Madrona wrong choice; traffic study 

was not done during school time

Price David and Beth Resident 465 Silverwood Dr. Scotts Valley bdprices@aol.com Email

Hydrology, AQ, 

Economic, PS, 

Biological, Traffic, 

Increase water demand & pollution from runoff (pkg 

lot); Strain to local police/fire services; money 

diverted from local businesses to big box store; 

Increased traffic from Silverwood Dr. to La Madrona

Kertai Frank President

Heritage Parks 

Association 616 Shasta Park Court Scotts Valley 95066 831-439-0940 Letter

Biological, 

Mitigation 

Measures, 

Hydrology

Impacts to biological resources & wildlife; request 

discussion of proven mitigation measures; project 

should look at N deposition & impacts to local biota; 

Carbonera Creek already listed as impaired; 

Group: Agency

Organization

Resident

Attorney

Issues: 1 Hydro/WQ

2 Land Use

3 Aesthetics

4 Air Quality

5 Biological

6 Noise

7 Public Services (Public Safety)

8 Traffic

9 Alternatives

10 Economic

General: General opposition and general concern over traffic, economic, aesthetic
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ESA 207755  May 7, 2008 

GATEWAY SOUTH SITE, SCOTTS VALLEY 
Scope of Services – Wetland Delineation 

This proposal provides a description of the tasks required to update the wetland delineation of the 
Gateway South parcel proposed for development of a large retail store. This scope does not 
include obtaining the necessary regulatory permits for those portions of the project site that will 
affect federal or state jurisdictional wetlands through discharge of fill material or other substantial 
alteration of their condition. It is assumed that permitting would be undertaken by other parties on 
behalf of the project applicant, once the project reaches that stage. 

Project Understanding 
The proposed project would involve construction of a 155,000-square-foort store, currently 
planned for occupancy by Target Stores, on La Madrona Road Drive south of Mount Hermon 
Road in Scotts Valley. Small areas of wetlands were identified on the project site during earlier 
site investigations. Federal and state laws and policies regulate the discharge of fill material into 
wetlands, and in some cases also may regulate activities that occur near such so-called 
“jurisdictional areas” (i.e., areas under the jurisdiction of applicable federal and state regulatory 
agencies) that can be shown to have substantial effects on their ability to perform certain 
important ecological functions.  

ESA has reviewed the previous wetland delineation, included as an appendix in the SEIR 
prepared for the same site in 2005. The appendix is not very detailed with respect to the size, 
extent and characteristics of the wetlands, but several points are relevant: 

1. The wetland delineation is out of date. Wetland delineations, if verified (i.e. confirmed by 
as to the location and size) typically expire five years after approval by the U.S. Army 
Corps of Engineers (the Corps), which is principally responsible for regulating federal 
wetlands. The previous wetland delineation was completed in 2004; nonetheless, the 
delineation was never submitted to the Corps for verification. Therefore, for this reason 
alone, the delineation needs to be re-done. 

2. In the years since the previous delineation was completed, there have been substantive 
changes to how the Corps delineates, verifies and permits projects with wetlands fills. A 
new delineation will need to take these changes into account to avoid being returned for 
not providing adequate information upon which to make a jurisdictional determination. 

3. Wetlands on the project site may be isolated, which means they do not have a surface 
hydrological connection to traditional navigable waters, such as creeks, rivers, or 
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Monterey Bay. Therefore, such wetlands as existing on the project site may not be Waters 
of the United States and, as such, would not be subject to Corps jurisdiction. However, 
wetlands may still be considered Waters of the State, and subject to a different set of state 
regulations with similar documentation, protection and mitigation requirements.  

Project Approach 
The basic sequence of services proposed are: delineation, followed by Corps verification (if 
necessary). The delineation is the process of determining the location and extent of jurisdictional 
waters, including streams, seeps, springs, marshes, etc. Once the wetland features have been 
identified, a report is submitted to the Corps (if there are potential waters of the U.S.) and the 
Regional Water Quality Control Board. 

Delineation of Waters of the U.S. and of the State, including 
Wetlands 
ESA will conduct a routine wetland delineation of jurisdictional waters of the U.S., including 
wetlands, on the entire 19-acre parcel. The previous wetland delineation will be used as a guide 
for locating the freshwater seeps that were previously identified, but conditions may have 
changed in the intervening years. ESA will prepare a Draft Delineation Report, including a map 
of the jurisdictional areas, for review by the City. The final Delineation Report will be submitted 
to the U.S. Army Corps of Engineers only in the event that the wetlands are determined to meet 
the criteria for federal jurisdiction, which is essentially a clear connection to surface waters, either 
on the property or off it.  

If it is necessary to submit the Delineation Report to the Corps, then a site visit by Corps staff will 
typically take place. ESA will accompany Corps staff to review the site conditions and methods 
of delineation. The Corps may make requests to change certain details of the report or map. ESA 
will make those changes, then re-submit the revised Delineation Report. The Corps will then send 
a letter confirming the extent of its jurisdiction. This jurisdictional determination will be valid for 
five years. 

Wetlands that are not federally jurisdictional may still be considered Waters of the State, subject 
to regulation by the Central Coast Regional Water Quality Control Board (RWQCB). The 
Regional Boards do not have the same separate and formal process for reviewing wetland 
delineations as the Corps. Therefore, the delineation can be submitted with the permit 
applications once the project proceeds to that stage. However, this scope includes consultation 
with RWQCB staff and  

ESA will submit one copy of draft reports to the project applicant for review; we assume that the 
draft will not receive more than one round of review, and that one set of consolidated, non-
contradictory comments prior to submitting to ESA. ESA will prepare a total of 10 copies of final 
reports for Agency staff, the applicant, and ESA. Copies will also be available in PDF format.  
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Data Needs 
To prepare the Wetland Delineation Report, ESA will require the following information. (It is 
assumed that the City will obtain these data from the applicant, property owner, or other parties 
and provide the information to ESA.) 

• Color aerial imagery, ortho-rectified to national mapping standards, optimally at a 
resolution of one foot per pixel or finer. 

• Contour data flown for design purposes also will assist to accurately map jurisdictional 
features. 

If the above data are not available, ESA will acquire imagery at additional cost. 

Schedule 

Milestone Completed By 

Conduct wetland delineation; submit to Corps if federally 
jurisdictional. Identify need for any additional studies for 
endangered species or cultural resources. Remaining 
schedule assumes none needed. 

Two months from NTP (mid-July) 

Wetland Verification by Corps if federally jurisdictional Four months from NTP (mid-September) 
1 Assumes Notice to Proceed by May15, 2007 
 

 

Budget 
We estimate that the work scope described herein can be completed for $6,675. 

Assumptions  
• There will be no significant changes (e.g., changes to the construction footprint) in the 

project design after 90%. 
• There will be no more than one round of review on any document by client. 
• If necessary, the project sponsor or applicant will obtain right of entry permission for ESA 

parcels not owned by the sponsor or applicant for the purpose of conducting the 
delineation. 

• This scope does not include any permits for geotechnical borings in or near wetlands. If 
borings were to occur in wetlands, drainages, or riparian areas, environmental permits 
would be required. If permits are needed for borings, schedule and cost would be affected.  

• The likelihood of endangered species on the site is judged to be slight. However, if the 
wetlands on the project are not federally jurisdictional, then the project will not have a 
federal nexus with regard to any endangered species issues that may be identified on the 
project site. In the absence of federal nexus, consultation with the US Fish and Wildlife 
Service (USFWS) on endangered species would need to be conducted directly with the 
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USFWS according to Section 10 of the Federal Endangered Species Act following 
submittal of application materials to the agency. This consultation process is more 
protracted than if the wetlands are federally jurisdictional, wherein the endangered species 
consultation is facilitated by the Corps as part of the wetland permitting process. ESA 
anticipates there will be no endangered species consultation, and is not included in this 
proposal. If it is required, a separate scope and budget will be provided for that task.  

• Cultural resources, including archaeological and historical resources, are not anticipated to 
be of concern at the project site, and are therefore not included in this scope of work. 
Section 106 of the National Historic Preservation Act requires federal agencies to review 
all actions that may affect a property listed or eligible for listing in the National Register of 
Historic Places. If the Corps takes regulatory action, then it is required to comply with 
Section 106 when issuing general permits, and will typically adopt recommendations 
received through its consultation with the SHPO. If cultural resources are determined to be 
an issue, then ESA will prepare a separate scope and budget to resolve any cultural 
resource issues by providing the Corps with information it requires to meet its Section 106 
obligation.  

• The General Construction Permit requires the preparation and implementation of a Storm 
Water Pollution Prevention Plan (SWPPP) prior to the start of construction. Typically, this 
is the responsibility of the construction contractor, so it has not been accounted for in this 
scope. ESA can assist in preparation of the SWPPP as a task with separate scope and 
budget, if needed.  

• The project applicant must obtain all applicable wetland permits prior to initiating ground-
breaking, construction, or any type of site modification. The wetland delineation report and 
verification of the delineation by the Corps do not represent permits.  
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Rare Plant Survey Report 

Summary 
This report presents the findings of two focused floristic surveys conducted at the proposed 
Gateway South Retail Store site located in the City of Scotts Valley, on May 8, and June 20, 
2008. The purpose of these surveys was to document the diversity of plant species occurring on 
the property in a comprehensive manner, and to establish whether or not any special status plant 
species were growing on the property at that time.  

During these surveys, no individuals or populations of special status plants were observed on the 
site in 2008 (the term “special status” is described in the section Special Status Plants below). In 
most respects, 2008 is considered a “normal” year for weather patterns and precipitation, apart 
from the lack of late spring rain. The lack of late spring rain, and high temperatures in late spring 
caused the spring and summer growing seasons to be somewhat shorter than average. However, 
based on the extreme variability of weather from year to year in California, the weather in 2008 
was not considered extraordinarily different from the average. Due to the early arrival of summer, 
the second plant survey was conducted in mid-June instead of July or August as it might have 
been in a year with a longer spring and later summer. 

Project Setting and Description 
The City of Scotts Valley is proposing to develop an approximately 19 acre parcel of land located 
just west of State Route (SR) 17, on La Madrona Drive, generally southwest of the Mt. Hermon 
Road / La Madrona Drive exit. The topography of the property slopes gently upwards in a 
westward direction for the majority of the property, then reaches a much steeper slope (40 percent 
and greater) on the west end of the property. The development plans are restricted to the areas of 
gentler slopes, approximately 7 acres, so a large portion of the property will remain unaltered. 
The proposed development is a retail store, which will cover 155,000-square feet, with additional 
area used to construct a parking lot, retaining walls against the steep slopes, and landscaping 
around the development.  

Land management of the site appears to have been minimal, at least during the past several years. 
The concrete foundation and rubble piles at the site indicate that a structure was once present, but 
there are not currently any structures on the property. The grassland area is occasionally disked or 
mowed by the City of Scotts Valley for fire prevention management in the late spring or early 
summer. No mowing or disking had been done in 2008 prior to the floristic surveys. At the time 
of the June 20, 2008 survey there were scattered areas of recent disturbance at the site due to 
geotechnical boring, presumably in association with the proposed project. A pit was being dug at 
the time of the survey on the western edge of the grassland area. 



Appendix D-2 
Rare Plant Survey Report 

Gateway South D-2-2 ESA / 207755 
Draft Supplemental EIR  September 2009 

Vegetation Communities 
Six distinct Vegetation communities were identified at the project site. These communities are 
described below, and are also shown on the map in Figure 1.  

California annual grassland is a plant community that exhibits extreme variation across the 
state, but that is characterized by a dominance of native and non-native annual grasses. There can 
be also be a high cover of native and non-native broad-leaved plants (forbs), and scattered, sparse 
shrub and tree cover within annual grasslands. At the project site, the annual grassland is 
dominated by non-native species such as soft brome (Bromus hordeaceus), sheep sorrel (Rumex 
acetosella), Italian rye grass (Lolium multiflorum) and various species of vetch (Vicia spp.- some 
native). The majority of the project site is dominated by this vegetation community, which occurs 
mostly on the gentle to moderate east-facing slope. There is significant diversity even within the 
site with regard to species diversity, distribution, and relative and absolute cover within the 
California annual grassland.  

California oatgrass grassland is found in small patches in or near the wetland seeps on the 
property. California oatgrass (Danthonia californica), a perennial bunchgrass, is the dominant 
species in this community, and forms an almost continuous cover, with few other species present 
in the stand. Species that commonly associate with California oatgrass grassland are; blue eyed 
grass (Sisyrinchium bellum), and blue wildrye (Elymus glaucus). This community is found in 
coastal areas as well as inland grasslands throughout the state, and is an important component of 
coastal prairie.  

California needlegrass grassland is dominated by purple needlegrass (Nassella pulchra), which 
is a perennial bunchgrass that has a large range, extending from northern California down through 
Baja California and from the California coast to the western foothills of the Sierra Nevada range. 
This grass forms sparse to dense stands that typically contain a wide variety of associated species, 
mostly exotic annual grasses such as; soft brome, Italian rye grass, and ripgut brome (Bromus 
diandrus). At the project site needlegrass grassland is found scattered within the annual grassland 
in small, discrete stands, mostly on the upper slope of the grassland, but below the mixed conifer 
stand tree line.  

Wetland seeps are not a vegetation community per se, but rather a hydrologic feature resulting 
from water seeping to the soil surface from a groundwater source. They are described here 
because on the project site they support a distinct suite of plant species and constitute a habitat 
type separate from their surroundings. Seeps are found dispersed throughout the grasslands at the 
project site, some very small, others large. They typically support wetland species such as; 
brown-headed rush (Juncus phaeocephalus), various sedges (Carex spp.), and common velvet 
grass (Holcus lanatus).  
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Figure 1
Vegetation Communities at the Project Site

SOURCE: Globe Xplorer, 2008, ESA , 2008
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Mixed conifer forest is found in the eastern portion of the property, on slopes generally 40 
percent or steeper. At the project site, this community is dominated by coast redwood (Sequoia 
sempervirens), Douglas fir (Pseudotsuga menziesii), and ponderosa pine (Pinus ponderosa), with 
scattered, mature, coast live oak (Quercus agrifolia) at the lower margins of the stand. The 
understory of this community is dominated by poison oak (Toxicodendron diversilobum), and 
miner’s lettuce (Claytonia perfoliata). For the most part, the mixed conifer stand will remain 
undisturbed by the development on the site. The exception is a grove of coast redwoods near the 
north boundary of the property, which will be wholly or partially removed.  

Ruderal/Disturbed is found on and around the concrete foundation and rubble piles on the site, 
and in isolated patches near the road. The vegetation is composed mostly of thistles such as 
Italian thistle (Carduus pycnocephalus), bull thistle (Cirsium vulgare), and acacia trees (Acacia 
dealbata). These areas have already been heavily modified by people, allowing non-native, 
invasive plants to establish.  

Survey Methods 
Relevent background information for the floristic surveys was extracted from the following 
sources prior to planning field visits: 

• Historic and current occurrence records found in the California Natural Diversity Database 
(CNDDB, 2008), for the following USGS quadrangles; Felton, Laurel, Soquel, Watsonville 
West, Castle Rock Ridge, Big Basin, Los Gatos, and Santa Cruz. 

• The plant specimen record (Consortium of California Herbaria 
(ucjeps.berkeley.edu/consortium/)).  

• The California Native Plant Society Inventory of Rare and Endangered Plants (CNPS, 
2008). 

• Reports of special status plant surveys conducted at the site by EIP in 2002 (Biological 
Technical Report, Gateway South office Building and Fire Station,EIP, 2002), and Harvey 
and Stanley Associates, Inc., in 1988 (Gateway South Assessment District EIR Biotic 
Resources, Harvey and Stanley Associates, Inc., 1988) 

• Two EIR documents discussing biological resources at the project site; Gateway South 
Specific Plan Final EIR, Zander Associates, July 1995, and the Supplemental EIR Gateway 
South Office Building and Fire Station, EIP Associates, 2005. 

Based on the information gathered from these sources, the special status plant species listed in the 
following section were determined to have a low to moderate potential to occur at the site. The 
survey was therefore timed to coincide with the identification period of the target plant species.  

The property was surveyed on foot by ESA botanists Rachel Brush and LeChi Huynh, according 
to the CNPS rare plant survey guidelines1. All plants and trees were identified to the lowest 

                                                      
1 CNPS Botanical Survey Guidelines. Revised 2001. Available online at: 

http://www.cnps.org/cnps/rareplants/pdf/cnps_survey_guidelines.pdf 
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taxonomic level possible. The botanists walked transects approximately 20 ft. apart, back and 
forth across the property. A comprehensive species list follows the text of this document, and 
includes the plants observed both during the spring and summer surveys (May 8, and June 20, 
2008). Many specimens were collected for identification purposes and subsequently pressed, 
including several species of vetch, and coastal tarweed (Deinandra corymbosa). These specimens 
are currently available for viewing (contact ESA at 510.839.5066), and may be donated to an 
herbarium collection in the future if they are considered to be of high quality.  

Special Status Plants 
The term “special-status species” as used here is defined to include the following: 

• Plants that are legally protected or proposed for protection under the California Endangered 
Species Act (CESA) or Federal Endangered Species Act (FESA); 

• Plants defined as endangered or rare under the California Environmental Quality Act 
(CEQA), Section 15380(b); 

• Plants designated as species of special concern by the U.S. Fish and Wildlife Service or 
California Department of Fish and Game; 

• Plants listed in the California Native Plant Society’s Electronic Inventory of Rare and 
Endangered Vascular Plants of California (CNPS, 2008). 

Based on a review of the relevant background information sources listed above, it was determined 
that the species listed in Table 1 may have a low to moderate potential to occur at the site. 
However, since all plants encountered during the surveys were identified to the species level or 
lower, any rare plants growing at the site at the time of the surveys would have been found, 
regardless of whether or not they were on the target list prior to embarking on the surveys. 

Conclusions 
Based on the focused floristic surveys conducted on May 8, and June 20, 2008, no special status 
plants (as defined above) were observed at the project site. This survey, in combination with 
CNDDB records, Herbarium records (those presented by the Consortium of California Herbaria 
ucjeps.berkeley.edu/consortium), and previous survey reports (EIP, 2002, and Harvey and 
Stanley Associates, Inc., 1988), further confirms that special status plants have not been 
documented at this site.  
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TABLE 1 
SPECIAL-STATUS PLANT SPECIES CONSIDERED FOR THE  

GATEWAY SOUTH RETAIL STORES PROJECT  

Scientific Name Common Name 

Status 
USFWS/ 

CDFG/CNPS General Habitat 

Federal or State Threatened and Endangered Species 

Arenaria paludicola Marsh sandwort FE/CE/1B/1 Marshes and swamps, sandy 
openings. 

Chorizanthe pungens var. 
hartwegiana 

Ben Lomond 
spineflower 

FE/--/1B.1 Lower coniferous forest, specifically 
the maritime ponderosa pine sandhills. 

Chorizanthe robusta var. 
hartwegii 

Scotts Valley 
spineflower 

FE/--/1B.1 Valley and foothill grasslands, often on 
mudstone or sandstone substrates or 
exposed bedrock with very thin soils. 
230-245 meters. 

Chorizanthe robusta var. 
robusta 

Robust spineflower FE/--/1B.1 Sandy or gravelly terraces in coastal 
scrub, coastal dunes, cismontane 
woodland, chaparral.  

Dudleya setchellii Santa Clara Valley 
dudleya 

FE/--/1B.1 Cismontane woodland, valley and 
foothill grasslands on serpentine or 
rocky parent material 

Erysimum teretifolium Santa Cruz wallflower FE/CE/1B.1 Inland marine sands in chaparral, 
lower montane coniferous forest. 

Holocarpha macradenia Santa Cruz tarplant FT/FE/1B.1 Clay or sandy valley or foothill 
grasslands, coastal scrub, coastal 
prairie. 

Pentachaeta bellidiflora White-rayed 
pentachaeta 

FE/CE/1B.1 Open, dry, rocky slopes of valley and 
foothill grasslands, cismontane 
woodland. Often on serpentine. 

Plagiobothrys diffusus  San Francisco popcorn 
flower 

FE/--/1B.1 Coastal prairie, valley and foothill 
grassland. 

Polygonum hickmanii Scotts Valley 
polygonum 

FE/CE/1B.1 Valley and foothill grasslands, often on 
mudstone or sandstone substrates or 
exposed bedrock with very thin soils.  

CNPS Listed Species 

Amsinckia lunaris Bent-flowered 
fiddleneck 

--/--/1B.2 Coastal bluff scrub, open cismontane 
woodland, and valley and foothill 
grassland 

Anomobryum julaceum Slender silver moss --/--/1B.2 Broadleaf upland forest, lower 
montane coniferous forest, on damp 
rock and soil outcrops and roadcuts. 

Arctostaphylos andersonii Santa Cruz mountains 
Manzanita 

--/--/1B.2 Openings and edges of chaparral, 
upland forest. 

Arctostaphylos glutinosa Schreiber’s manzanita --/--/1B.2 Closed cone coniferous forest, and 
chaparral on diatomaceous shale. 

Arctostaphylos regismontana Kings mountain 
Manzanita 

--/--/1B.2 Broadleaf upland forest, chaparral, 
and coniferous forest on granitic or 
sandstone parent material 

 



Appendix D-2 
Rare Plant Survey Report 

Gateway South D-2-8 ESA / 207755 
Draft Supplemental EIR  September 2009 

TABLE 1 (Continued)
SPECIAL-STATUS PLANT SPECIES CONSIDERED FOR THE  

GATEWAY SOUTH RETAIL STORES PROJECT  

Scientific Name Common Name 

Status 
USFWS/ 

CDFG/CNPS General Habitat 

CNPS Listed Species (cont.) 

Arctostaphylos silvicola Bonny Doon Manzanita --/--/1B.2 Closed-cone coniferous forest, 
chaparral, lower montane coniferous 
forest. 

Calyptridium parryi var. 
hesseae 

Santa Cruz mountains 
pussypaws 

--/--/3 Chaparral, cismontane woodland. 305-
1115 meters elevation 

Campanula californica Swamp harebell --/--/1B.2 Mesic coniferous forest, marshes, 
swamps, meadows, seeps, coastal 
prairie. 

Carex comosa Bristly sedge --/--/2.1 Coastal prairie, marshes and swamps, 
valley and foothill grassland. 

Carex saliniformes Deceiving sedge --/--/1B.2 Coastal prairie, coastal scrub, 
meadows, seeps, and marshes. 

Cirsium fontinale var. campylon Mt. Hamilton fountain 
thistle 

--/--/1B.2 Chaparral, cismontane woodland, 
valley and foothill grassland, and 
serpentine seeps.  

Collinsia multicolor San Francisco collinsia --/--/1B.2 Closed-cone coniferous forest, coastal 
scrub, sometimes serpentine 

Dacryophyllum falcifolium Tear drop moss --/--/1B.3 Coniferous forest on carbonate parent 
material 

Eriogonum nudum var. 
decurrens 

Ben Lomond 
buckwheat 

--/--/1B.1 Sandy chaparral, cismontane 
woodland, lower montane coniferous 
forest. 

Hoita strobilina Loma Prieta hoita --/--/1B.1 Chaparral, cismontane woodland, and 
serpentine riparian woodland.  

Horkelia cuneata ssp. sericea Kellogg’s horkelia --/--/1B.1 
 

Sandy or gravelly openings in coastal 
scrub, coastal dunes, chaparral, 
closed-cone coniferous forest.  

Lessingia hololeuca Wolly-headed lessingia --/--/3 Broadleaf upland forest, coastal scrub, 
lower montane coniferous forest, and 
serpentine grassland. 

Lessingia micradenia var. 
glabrata 

Smooth lessingia --/--/1B.2 Chaparral and serpentine cismontane 
woodlands.  

Micropus amphibolus Mt. Diablo cottonweed --/--/3.2 Broadleaf upland forest, chaparral, 
cismontane woodland and rocky 
grassland.  

Microseris paludosa Marsh microseris --/--/1B.2 Closed cone coniferous forest, 
cismontane woodland, coastal scrub, 
and grassland 

Monardella villosa ssp. globosa Robust monardella --/--/1B.2 Oak woodland, chaparral openings. 

Pedicularis dudleyi  Dudley’s lousewort --/CR/1B.2 Coastal chaparral or forest.  
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TABLE 1 (Continued)
SPECIAL-STATUS PLANT SPECIES CONSIDERED FOR THE  

GATEWAY SOUTH RETAIL STORES PROJECT  

Scientific Name Common Name 

Status 
USFWS/ 

CDFG/CNPS General Habitat 

CNPS Listed Species (cont.) 

Penstemon rattanii var. kleei Santa Cruz mountains 
beardtongue 

--/--/1B.2 Lower montane coniferous forest, 
chaparral. 

Pinus radiata Monterey pine --/--/1B.1 Closed cone pine forest, oak 
woodland 

Piperia candida White flowered piperia --/--/1B.2 Coniferous forest in open to shaded 
sites. 

Plagiobothrys chisianthus var. 
chorisianthus 

Choris’ popcorn-flower --/--/2.2 Grassy and moist places, coastal 
scrub, chaparral 

Rosa pinetorum Pine rose --/--/2.2 Closed-cone coniferous forest 

Silene verecunda ssp. 
verecunda 

San Francisco campion --/--/1B.2 Sandy grassland, chaparral, and 
coastal bluffs 

Trifolium buckwestiorum Santa Cruz clover --/--/1B.1 Gravelly margins of coastal prairie, 
cismontane woodland, and upland 
forest. 

 
 
STATUS CODES: 

Federal (U.S. Fish and Wildlife Service [USFWS]): 
FE = Listed as Endangered (in danger of extinction) by the federal government. 
FT = Listed as Threatened (likely to become Endangered within the foreseeable future) by the federal government.  

State (California Department of Fish and Game [CDFG]): 
CE = Listed as Endangered by the State of California. 
CT = Listed as Threatened by the State of California. 

California Native Plant Society (CNPS): 
List 1A=Plants presumed extinct in California. 
List 1B=Plants rare, Threatened, or Endangered in California and elsewhere. 
List 2= Plants rare, Threatened, or Endangered in California but more common elsewhere. 
List 3 = More information needed or taxonomically problematic. 
 
An extension reflecting the level of threat to each species is appended to each rarity category as follows: 

.1 – Seriously endangered in California.  

.2 – Fairly endangered in California.  

.3 – Not very endangered n California. 
 
SOURCE: CDFG, 2008; CNPS, 2008 
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SPECIES LIST 

 Scientific name Common name 

FLOWERING PLANTS 

Dicots   
Anacardiaceae   
 Toxicodendron diversilobum Poison oak 
Asteraceae   
 Achillea millefolium Yarrow 
 Anaphallis margaritacea Western pearly everlasting 
 Baccharis pilularis Coyote brush 
 Carduus pychnocephalus Italian thistle 
 Centaurea melitensis Tocalote 
 Cirsium vulgare Bull thistle 
 Conyza canadensis Common horseweed 
 Deinandra corymbosa Coastal tarweed 
 Gnaphalium canescens ssp. beneolens Fragrant everlasting 
 Heterotheca grandiflora Telegraph weed 
 Hypochaeris glabra Smooth cat's ear 
 Lactuca saligna Willow lettuce 
 Leontodon taraxacoides Hawkbit 
 Madia sativa Coast tarweed 
 Symphyotrichum chilense California aster 
 Taraxacum officinale Common dandelion 
 Tragopogon porrifolius Salsify 
Araliaceae   
 Hedera helix English ivy 
Agavaceae   
 Chlorogalum pomeridianum Soap plant 
Brassicaceae   
 Brassica nigra Black mustard 
 Raphanus sativus Wild radish 
Caprifoliaceae   
 Lonicera hispidula var. vicillans hairy honeysuckle 
 Symphoricarpos albus snowberry 
Caryophyllaceae   
 Silene gallica Windmill pink 
 Spergula arvensis Corn spurrey 
Cucurbitaceae   
 Marah fabaceous California man root 
Ericaceae   
 Arbutus menziezii Pacific madrone 
Fabaceae   
 Acacia dealbata Silver wattle 
 Genista monspessulana French broom 
 Lotus pershianus Spanish trefoil 
 Lupinus bicolor Miniature lupine 
 Medicago polymorpha Burclover 
 Trifolium dubium Shamrock 
 Trifolium incarnatum Crimson clover 
 Vicia disperma European vetch 
 Vicia sativa ssp. sativa Garden vetch 
 Vicia tetrasperma Slender Vetch 
 Vicia villosa Winter vetch 
Fagaceae   
 Quercus agrifolia var. agrifolia Coast live oak 
Geraniaceae   
 Geranium dissectum  Cut-leaved geranium 
Lauraceae   
 Umbellularia californica California bay 
Malvaceae   
 Sidalcea malviflora Checkerbloom 
Papaveraceae   
 Eschscholzia californica California poppy 
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SPECIES LIST (Continued) 

 Scientific name Common name 

FLOWERING PLANTS (cont.) 

Dicots (cont.)   
Plantaginaceae   
 Plantago coronopus Cut-leaf plantain 
 Plantago major Common plantain 
Polemoniaceae   
 Navarretia squarrosa Skunkweed 
Polygonaceae   
 Rumex acetosella Sheep sorrel 
 Rumex crispus Curly dock 
Portulacaceae   
 Claytonia perfoliata Miner's lettuce 
Primulaceae   
 Anagallis arvensis Scarlet pimpernel 
Ranunculaceae   
 Ranunculus californica California buttercup 
Rosaceae   
 Rubus discolor Himalayan blackberry 
 Rubus ursinus California blackberry 
Rubiaceae   
 Galium aperine Goose grass 
Scrophulariaceae   
 Castilleja exerta ssp. exerta Escobita 
 Mimulus aurantiacus Sticky monkeyflower 
Urticaceae   
 Urtica dioica Stinging nettle 
   
Monocots   
Cyperaceae Carex densa Dense sedge 
 Cyperus eragrostis Umbrella sedge 
Iridaceae   
 Sisyrinchium bellum Blue eyed grass 
Juncaceae   
 Juncus bufonius Toad rush 
 Juncus phaeocephalus Brown-headed rush 
Liliaceae   
 Calochortus albus White globe lily 
Poaceae   
 Aira caryophyllea European hairgrass 
 Avena barbata Slender oatgrass 
 Briza maxima Rattlesnake grass 
 Briza minor Little quaking grass 
 Bromus carinatus California brome 
 Bromus diandrus Ripgut brome 
 Bromus hordeaceus Soft brome 
 Cortaderia jubata Jubata grass 
 Danthonia californica California oatgrass 
 Dactylis glomerata Orchard grass 
 Elymus glaucus California wild rye 
 Festuca rubra Red fescue 
 Holcus lanatus Velvet grass 
 Hordeum marinum var. gussoneanum Mediterranean barley 
 Hordeum murinum var. leporinum Farmer's foxtail 
 Lolium multiflorum Italian ryegrass 
 Melica torreyana Torrey's melic 
 Nassella pulchra Purple needlegrass 
 Phalaris sp. Canary grass 
 Taeniatherum caput-medusae Medusahead 
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SPECIES LIST (Continued) 

 Scientific name Common name 

Conifers   
Pinaceae   
 Pinus ponderosa Ponderosa pine 
 Pseudotsuga menziesii Douglas fir 
Taxodiaceae   
 Sequioa sempervirens California redwood 
Ferns   
Dryopteridaceae   
 Polystichum munitum Western sword fern 
Moss   
Brachytheciaceae  
 Scleropodium californicum 
Cryphaeaceae  
  Dendroalsia abietina 

 
SOURCE: ESA 2008 
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Appendix D-3 
Habitat Assessment 
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Appendix D-4 
Habitat Assessment Confirmation Letter 



Richard A. Arnold, 1'11.11. 
Pi-csidenr 

104- 5lo11ntain \'ie\-\i Court, Pleasant Hill, C:ii 911523-2188 * (925) 825-3784 F,*lS (925) 827-1 SO9 
~~ugdctr@comcast.nct n~~n:ccsltd.coni 

4 July 2008 

Karl F. Heisler, Community Development Manager 
Environmental Science Associates 
225 Bush Street, Suite 1700 
San Francisco, CA 94 104-4207 

Re: Proposed Target Project Site on La Madrona Drive in Scotts Valley, CA 
Updzte fi-‘ram 2002 Habitzt ,tAsszssr',?z;a,t fgr liare/Er,dzngerecl Insects 

Dear Karl: 

At your request I visited the proposed Target project site in Scotts Valley, CA to see if 
habitat conditions have changed since the time of my 2002 assessment report on four rare or 
endangered insect species that occur at other locations in the greater Scotts Valley area. I refer 
you to my 2002 habitat assessment report for details on the biology, habitat requirements, and 
geographic distribution of the four insects. When I conducted my 2002 habitat assessment 
survey, the proposed project included an office building and fire station. 

I revisited the project site May 9,2008. I hiked throughout the property and examined 
the soils and habitats present there. Soils and habitat types at the property are still not suitable to 
support the Opler's Longhorn moth, Ohlone Tiger beetle, Mt. Hermon June beetle, or Zayante 
Band Wing grasshopper. Due to the absence of habitats suitable to support any of the four 
special-status insects, construction and operation of the proposed Target store should not impact 
any of these insects or their habitats. 

11' you have any questions regarding my originai habitat assessment or 2008 visat, just 
contact me. 

Sincerely, 

Richard A. Arnold, Ph.D. 
President 
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GATEWAY SOUTH RETAIL STORE 
Arborist Report 

Introduction 
Environmental Science Associates (ESA) was contracted by the City of Scotts Valley to perform 
a tree survey and produce an arborist report for the Gateway South Retail Store Plan Area (herein 
referred to as the proposed project). The project would develop a retail store, associated parking 
and driveways, landscaped area, and open space.  

The 17.62-acre site is located within the City of Scotts Valley, in Santa Cruz County (Figure 1). 
Trees within the proposed project area are therefore subject to the City of Scotts Valley’s tree 
protection regulations. The site is on La Madrona Drive, west of State Route (SR) 17, and 
generally southwest of the Mt. Hermon Road / La Madrona Drive exit. The site is bounded on the 
east by La Madrona Drive, on the north by the Hilton Hotel, on the west by the Monte Fiore 
community residential uses and to the south by Silverwood Drive and undeveloped land outside 
the city limits, within County jurisdiction.  

The purpose of this report is to document tree resources in the project area that may be adversely 
impacted by implementation of the proposed project, to document the potential effects of the 
proposed project on tree resources, and to identify recommendations for avoidance, minimization, 
and mitigation of the potential effects on trees. 

Regulatory Setting 

City of Scotts Valley 

City of Scotts Valley General Plan 
According to the Tree Protection Regulations, Section 17.44.080 of the Scotts Valley Municipal 
Code, protected trees within the City of Scotts Valley’s jurisdiction are defined as: 

• Any standing or upright tree meeting any one of the following criteria: 

 Any tree having a main stem or trunk at least 8 inches or greater diameter at 
breast height (DBH)1 (25 inches in circumference), located in a hillside 
residential zone where the slope within 20 feet of where the tree is located 
exceeds 20 percent; 

                                                      
1  DBH, or diameter at breast height, is measured at 4½ feet from the ground. 
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 Any tree having a main stem or trunk at least 8 inches or greater diameter at 
breast height (DBH)2 (25 inches in circumference), located in a hillside 
residential zone where the slope within 20 feet of where the tree is located 
exceeds 20 percent; 

 Any single-trunk oak tree with a main stem or trunk at least 8 inches DBH 
(25-inch circumference), or any multi-trunk oak tree with an individual trunk 
over 4 inches DBH (12 inch circumference); 

 Any street tree (defined as any tree within five feet of a public or private street or 
right of way), regardless of size; 

 Any single-trunk tree with a 13-inch or greater DBH (40-inch circumference);  

 Any multi-trunk tree with any trunk greater than or equal to 8-inch DBH (25-inch 
circumference); 

 Any tree, regardless of size, required to be planted or preserved as part of a 
permit approved by the Planning Department, Planning Commission or City 
Council, or required as a replacement tree for a removed tree; and 

 Any Heritage Tree, defined as a tree identified, because of unique quality and/or 
size, as among the most significant and noteworthy in the city and formally 
designated by the City Council.  

No tree removal permit is required to remove fruit trees, Monterey Pine trees that are infected 
with pitch canker, blue gum eucalyptus, or acacia trees. Additionally, no permits are required to 
remove bay laurel trees if they are growing under the drip-line of an established oak tree. 

The City of Scotts Valley encourages preservation of trees to the greatest extent possible. 
Proposals for removal of protected trees within the City require that project proponents obtain a 
Tree Removal Permit (except in case of immediate hazard), which involves submitting an 
application and an Arborist’s Report to verify reasons for removal or to determine alternatives to 
tree removal. Removal of protected trees other than Heritage Trees may be granted 
administratively. Heritage Tree removal must be approved by the Planning Commission. As an 
alternative to a separate Tree Removal Permit, tree removal may be permitted as part of the 
authorization by the Planning Commission or City Council of a larger development application 
pursuant to the City zoning ordinance. The determination as to whether a tree may be removed is 
based on the condition (health) of the tree; topography, including the effect of tree removal on 
erosion, soil retention, and runoff; and other nearby trees and “the effect the removal would have 
upon shade, sunlight, privacy, scenic beauty, wildlife, noise, air quality, wind, health, safety, 
prosperity, historic values and general welfare of the area and the city as a whole” (Municipal 
Code Sec. 17.44.080(H)(2)(c). The City may require replanting of replacement tree(s) or payment 

                                                      
2  DBH, or diameter at breast height, is measured at 4½ feet from the ground. 
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to the City’s tree replacement fund as a condition of granting a tree removal permit; replanting is 
normally required at a ratio of two new trees for each tree removed. 

Methods 
The project site was surveyed by ESA’s certified arborist LeChi Huynh (International Society of 
Arboriculture Certified Arborist Certification Number WE-8322A) on May 8, 2008. The survey 
consisted of identifying, measuring, and assessing all potentially affected trees in the project area. 
In addition, trees were tagged with 1” aluminum tags. Seven additional trees near the perimeter of 
the proposed project footprint were surveyed on June 2, 2008, by ESA botanist Rachel Brush; 
these trees were not tagged. Information collected includes diameter of the tree at breast height 
(4.5 feet), radius of dripline (measured at the largest radius), the general condition of the tree and 
its components (root collar, trunk, limbs, foliage), the general structural health of the tree, and its 
overall vigor. The “Condition” of the tree is defined as follows: 

Excellent: Tree is without any visible deficiencies. Tree is in excellent health and is structurally 
sound, with little evidence of dieback and good overall annual growth. The tree 
shows no sign of disease, decay, or mistletoe infestation. The tree has a balanced 
branching structure. 

Good: Tree has no major deficiencies but may have minor defects such as minor dieback or 
overcrowding. Tree is in good health and is structurally sound. Minor defects are not 
detrimental to overall health of tree.  

Fair: Tree has no major deficiencies but many minor defects. Tree is in average health and 
may have some structural deficiencies such as decay and numerous dead limbs. 
Overall health and integrity of the tree is not adversely affected at present, but the 
tree may have limited growth, and unbalanced or asymmetrical form. Deficiencies 
may be detrimental to long-term health of tree. 

Poor: Tree has major deficiencies that are detrimental to health of tree, including major 
decay in the trunk or main limbs, extensive dieback, sparse foliage, extreme 
overcrowding, and unbalanced or asymmetrical form.  

Trees may be ascribed a condition that falls between the described major categories (i.e. “Good to 
Fair”). These trees have elements of both categories.  

Results 
A summary of the species composition and average diameter at breast height of the surveyed 
trees is provided in Table 1, below. With the exception of those trees outside the proposed 
footprint of project improvements (identified by an asterisk), all trees listed in Table 1 are 
assumed to require removal as part of the project, based upon the Preliminary Grading & 
Drainage Plan.3 Figure 2 provides an overview of the project area and approximate locations of 
surveyed trees. Trees of similar species occurring in proximity to each other were mapped with a 
single waypoint. A total of 32 trees were surveyed within and adjacent to the potential impact 
areas on the project site. Approximately 30 of the 32 trees are anticipated to be removed, while 

                                                      
3  DES Architects and Engineers and C2G/Civil Consultants Group, “Preliminary Grading & Drainage Plan, Target, 

Scotts Valley, CA,” November 12, 2007. 
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two trees outside the area of proposed grading and construction (#2626 and #2627) might have to 
be removed, depending on the final grading plan, and would, at the least, require protection 
during grading and other activities to avoid being damaged by construction equipment.4 Of the 32 
surveyed trees, 26 were native, including: 13 coast redwood trees, ten coast live oaks, two Pacific 
madrone trees, and one Douglas fir. Six surveyed trees, all silver wattles, were non-native  

Vegetation communities within the project area include annual grasslands, mixed forest, and 
freshwater seeps. The mixed forest area is located west of the proposed project footprint and is 
found on slopes greater than 40 percent. The most notable trees on the site include a small grove 
of coast redwood trees on the northern end of the parcel, scattered coast live oak trees on the 
southeast portion of the parcel, and non-native silver wattles along La Madrona Drive on the east 
side of the parcel.  

None of the surveyed trees within or adjacent to the project area is listed in the City’s Heritage 
Tree Inventory.  

                                                      
4  Others of the 32 surveyed trees that are determined not to necessitate removal during construction would require 

similar protection. 
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TABLE 1
GATEWAY SOUTH SPECIFIC PLAN TREE DATA 

Tree 
# Common Name Scientific Name DBH¹ (in.) 

Dripline 
Radius² (ft.) Condition³ Notes Requirements 

2601 Silver wattle Acacia dealbata 23 15 Excellent Adjacent to the Hilton Hotel parking lot and 
La Madrona Drive. Multiple trunks: DBH 
(inches) = 5, 5, 5, 3. 

No permits or mitigation required 
for acacia trees. (Tree is more 
than 5 feet from La Madrona 
Drive and is therefore not a 
street tree; Hilton driveway is not 
a public right-of-way.) 

2602 Silver wattle Acacia dealbata 23 12 Excellent Adjacent to the Hilton Hotel parking lot. 
Multiple trunks: DBH (inches) = 5, 3, 3, 3, 
6, 3. 

No permits or mitigation required 
for acacia trees. (Tree is more 
than 5 feet from La Madrona 
Drive and is therefore not a 
street tree; Hilton driveway is not 
a public right-of-way.) 

2603 Silver wattle Acacia dealbata 14 7 Good Adjacent to Hilton Hotel parking lot. 
Several branches trimmed, bark damage. 
Multiple trunks: DBH (inches) = 4, 4, 3, 3. 

No permits or mitigation required 
for acacia trees. (Tree is more 
than 5 feet from La Madrona 
Drive and is therefore not a 
street tree; Hilton driveway is not 
a public right-of-way.) 

2604 Coast redwood Sequoia 
sempervirens 

18 15 Good Crowding from other tree branches. 
Located in a grove of coast redwoods. This 
tree is on the exterior of the grove.  

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 

2605 Coast redwood Sequoia 
sempervirens 

30 15 Good Crowding from other tree branches. 
Located in a grove of coast redwoods. This 
tree is on the exterior of the grove. Multiple 
trunks: DBH (inches) = 21, 9. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 

2606 Coast redwood Sequoia 
sempervirens 

78 15 Good Crowding from other tree branches. 
Located in a grove of coast redwoods. This 
tree is on the exterior of the grove. Multiple 
trunks: DBH (inches) = 26, 24, 28.  

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 
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TABLE 1
GATEWAY SOUTH SPECIFIC PLAN TREE DATA 

Tree 
# Common Name Scientific Name DBH¹ (in.) 

Dripline 
Radius² (ft.) Condition³ Notes Requirements 

2607 Coast redwood Sequoia 
sempervirens 

38 15 Good Crowding from other tree branches (growth 
of one branch is highly suppressed by 
higher canopy layer). Located in a grove of 
coast redwoods. This tree is on the exterior 
of the grove. Multiple trunks: DBH (inches) 
= 16, 22. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 

2608 Coast redwood Sequoia 
sempervirens 

19 7 Excellent Interior tree of a coast redwood grove, but 
has sufficient space and sunlight. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 

2609 Coast redwood Sequoia 
sempervirens 

30 10 Good Some broken branches. Located on the 
exterior of a coast redwood grove. Some 
crowding from adjacent trees. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 

2610 Coast redwood Sequoia 
sempervirens 

72 15 Good Some broken branches. Crowding. 
Located on the exterior of a redwood 
grove. Multiple Trunks: DBH (inches) = 33, 
39. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 

2611 Coast redwood Sequoia 
sempervirens 

71 15 Good Some broken branches. Crowding. 
Located on the exterior of a redwood 
grove. Multiple Trunks: DBH (inches) = 22, 
21, 28. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 

2612 Coast redwood Sequoia 
sempervirens 

39 15 Good Some broken limbs, but otherwise in good 
conditions. An exterior tree of a redwood 
grove. Some crowding from adjacent trees. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 
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TABLE 1
GATEWAY SOUTH SPECIFIC PLAN TREE DATA 

Tree 
# Common Name Scientific Name DBH¹ (in.) 

Dripline 
Radius² (ft.) Condition³ Notes Requirements 

2613 Silver wattle Acacia dealbata 13 12 Excellent Next to landscaping on the southern edge 
of property.  Multiple trunks: DBH (inches) 
= 8, 5. 

No permits or mitigation required 
for acacia trees. 

2614 Coast redwood Sequoia 
sempervirens 

55 12 Good Some branches broken, crowding. An 
exterior tree of redwood grove.  Multiple 
trunks: DBH (inches) = 37, 18. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 

2615 Coast redwood Sequoia 
sempervirens 

83 12 Good Has broken limbs, nails in trunk, charred 
from a fire. Exterior tree of a redwood 
grove. Multiple trunks: DBH (inches) = 43, 
25, 15. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 

2616 Coast live oak Quercus agrifolia 33 18 Good Generally healthy, but has ~10% dead 
branches throughout. Located next to 
Silverwood Drive. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s).. 

2617 Coast redwood Sequoia 
sempervirens 

9 10 Excellent  A landscape/street tree located next to 
Silverwood Drive. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s).. 

2618 Coast redwood Sequoia 
sempervirens 

12 7 Excellent Some lower branches has been trimmed, 
overall has no structural flaws. Located 
next to Silverwood Drive. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s).. 
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TABLE 1
GATEWAY SOUTH SPECIFIC PLAN TREE DATA 

Tree 
# Common Name Scientific Name DBH¹ (in.) 

Dripline 
Radius² (ft.) Condition³ Notes Requirements 

2619 Coast live oak Quercus agrifolia 45 15 Excellent to 
Good 

Some dead small branches on the 
underside.  

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s).. 

2620 Coast live oak Quercus agrifolia 18 12 Excellent to 
Good 

Branches trimmed, next to La Madrona 
Drive and Silverwood Drive.  

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s).. 

2621 Coast live oak Quercus agrifolia 11 10 Good to 
Fair 

Trimmed. Located in SE corner near road. 
Next to power line; growth greatly affected; 
substantial lean.  

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s).. 

2622 Coast live oak Quercus agrifolia 39 18 Excellent to 
Good 

Many bare branches underneath canopy. 
Whitewash on branches and trunk. Multiple 
trunks: DBH (inches) = 12, 6, 8, 13. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 

2623 Coast live oak Quercus agrifolia 53 10 Excellent to 
Good 

Very dense tree with some dead branches 
underneath the canopy. Cement 
foundation nearby with lots of scrap 
metals. Wetland nearby. Multiple trunks: 
DBH (inches) = 7, 5, 7, 6, 8, 9, 7, 4. 

Obtain permit from the City of 
Scotts Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 

2624 Silver wattle Acacia dealbata 18 10 Excellent to 
Good 

Located next to La Madrona Drive. Multiple 
trunks: DBH (inches) = 9, 9. 

No permits or mitigation required 
for acacia trees. (Tree is more 
than 5 feet from La Madrona 
Drive and is therefore not a 
street tree.) 
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TABLE 1
GATEWAY SOUTH SPECIFIC PLAN TREE DATA 

Tree 
# Common Name Scientific Name DBH¹ (in.) 

Dripline 
Radius² (ft.) Condition³ Notes Requirements 

2625 Silver wattle Acacia dealbata 20 15 Excellent Next to La Madrona Drive. Multiple trunks: 
DBH (inches) = 9, 7, 4. 

No permits or mitigation required 
for acacia trees. (Tree is more 
than 5 feet from La Madrona 
Drive and is therefore not a 
street tree.) 

2626* Coast Live Oak Quercus agrifolia 28 15 Excellent to 
Good 

Healthy for the most part with few dead 
branches.  

If tree is to be removed, obtain 
permit from the City of Scotts 
Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 
Otherwise, minimize disturbance 
to tree by providing appropriate 
protection for the tree during 
construction. 

2627* Coast Live Oak Quercus agrifolia 44 12 Excellent Healthy; no structural deficiencies. If tree is to be removed, obtain 
permit from the City of Scotts 
Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 
Otherwise, minimize disturbance 
to tree by providing appropriate 
protection for the tree during 
construction. 

2628* Pacific Madrone Arbutus menziesii 36 12 Excellent Healthy. Multiple trunks: DBH (inches) = 2, 
2, 2, 7, 9, 6, 8.  

If tree is to be removed, obtain 
permit from the City of Scotts 
Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 
Otherwise, minimize disturbance 
to tree by providing appropriate 
protection for the tree during 
construction. 
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TABLE 1
GATEWAY SOUTH SPECIFIC PLAN TREE DATA 

Tree 
# Common Name Scientific Name DBH¹ (in.) 

Dripline 
Radius² (ft.) Condition³ Notes Requirements 

2629* Pacific Madrone Arbutus menziesii 16 8 Excellent Sub-canopy; healthy.  If tree is to be removed, obtain 
permit from the City of Scotts 
Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 
Otherwise, minimize disturbance 
to tree by providing appropriate 
protection for the tree during 
construction. 

2630* Coast Live Oak Quercus agrifolia 12 8 Excellent Young and healthy, sub-canopy tree. If tree is to be removed, obtain 
permit from the City of Scotts 
Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 
Otherwise, minimize disturbance 
to tree by providing appropriate 
protection for the tree during 
construction. 

2631* Douglas Fir Pseudotsuga 
menziesii 

14 8 Excellent Top canopy tree; near oaks and madrone. If tree is to be removed, obtain 
permit from the City of Scotts 
Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 
Otherwise, minimize disturbance 
to tree by providing appropriate 
protection for the tree during 
construction. 
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TABLE 1
GATEWAY SOUTH SPECIFIC PLAN TREE DATA 

Tree 
# Common Name Scientific Name DBH¹ (in.) 

Dripline 
Radius² (ft.) Condition³ Notes Requirements 

2632* Coast Live Oak Quercus agrifolia 22 10 Excellent to 
Good 

Some bare branches, overall healthy. If tree is to be removed, obtain 
permit from the City of Scotts 
Valley to remove the tree. 
Compensate for the loss of the 
tree per City regulations and 
approval conditions, including 
planting of replacement tree(s). 
Otherwise, minimize disturbance 
to tree by providing appropriate 
protection for the tree during 
construction. 

 
 
Source:  ESA 2008. 
 
1: DBH (diameter at breast height), the diameter of a tree measured at 4.5 feet above ground level on the high side of the tree, unless otherwise noted. 
2: Measured at the largest radius of the dripline of a tree. 
3: General health of the tree including root collar, trunk, limbs, foliage, structure, and general vigor.  
 
Trees marked by an asterisk (*) were not tagged in the field. These trees are located near the perimeter of the project footprint, but would likely need protection during construction work if not removed..
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EXECUTIVE SUMMARY 

This report presents the results of the transportation impact analysis (TIA) conducted for the Gateway 
South/Scotts Valley Target project located on the northwest corner of La Madrona Drive and Silverwood 
Drive in Scotts Valley, California. An alternative site, on Santa’s Village Road north of the Granite Creek 
interchange of SR 17 in northern Scotts Valley, was also evaluated.  

The purpose of this analysis is to identify the potential impacts of the proposed development on the 
adjacent transportation system. Project impacts were estimated following guidelines of the City of Scotts 
Valley and California Department of Transportation (Caltrans). The analysis focused on the operations of 
key intersections and the freeway ramp junctions within the study area. 

The proposed project includes development of an approximately 143,000-square foot (s.f.) retail store 
(analyzed as ITE land use code 815 Free-Standing Discount Store) on a currently vacant site with two 
levels of parking accessed by two unsignalized driveways. 

ANALYSIS SCENARIOS 

Project impacts were estimated following the guidelines of the City of Scotts Valley and Caltrans. The 
analysis focused on the operations of eight (8) key intersections for the La Madrona Drive site during the 
weekday morning (AM), evening (PM), and Saturday mid-day (SAT) peak hours for the following 
scenarios: Existing, Existing Plus Project, Cumulative (with and without the Mid-Town interchange), and 
Cumulative Plus Project (with and without the Mid-Town interchange). Four (4) key intersections were 
analyzed for the Santa’s Village Road alternative site.  

Project impacts to the freeway ramps of SR 17 were also evaluated for the scenarios described above.  

PROJECT TRAFFIC 

The amount of traffic generated by the proposed project was estimated based on trip generation data 
published by the Institute of Transportation Engineers (ITE). Standard ITE rates were applied to the 
square footage of the retail building to estimate trips. Adjustments were applied to account for traffic that 
would divert from nearby roadways to the site. The proposed project is estimated to generate 7,366 net 
new daily, 152 net new AM peak hour (103 inbound and 49 outbound), 536 net new PM peak hour (268 
inbound and 268 outbound), and 793 net new Saturday peak hour (404 inbound and 388 outbound) 
vehicle trips. 

INTERSECTION LEVELS OF SERVICE 

Level of service (LOS) calculations were conducted for the study intersections using the SYNCHRO 
analysis program and using existing traffic count data and lane configurations, traffic projections from 
approved and pending developments, traffic volumes factored using the Association of Monterey Bay 
Area Governments (AMBAG) model forecasts, and project-generated trips.  All analyses were conducted 
by applying methods described in the 2000 Highway Capacity Manual (Transportation Research Board). 
The results of the intersection LOS calculations are presented in Table ES-1. As shown in Table ES-1, all 
of the intersections operate at acceptable levels during all peak hours under Existing Conditions.  

PROJECT IMPACTS AND PROPOSED MITIGATION MEASURES 

Impacts at the intersections were identified based on operating standards for the City of Scotts Valley and 
Caltrans. As specified in the City’s Circulation Element (Action CA-150), the City maintains a minimum 
LOS C for intersections, except the intersections of Mt. Hermon Road/Scotts Valley Drive and Scotts 
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Valley Drive/Granite Creek Road, where LOS D is considered acceptable. Caltrans strives to maintain 
operations at LOS C on all State-maintained facilities.  

Intersections 

Near-Term Conditions 

Signalized Intersections 

The project would result in a significant impact at the Mt. Hermon Road/Scotts Valley Drive, Mt. Hermon 
Road/La Madrona Drive – SR 17 Southbound off-ramp intersections under Existing Plus Project 
conditions. The following improvements would mitigate these impacts: 

Mt. Hermon Road/Scotts Valley Drive  

• Add second westbound (Mt. Hermon Road) left-turn lane. 

Restripe the northbound (Whispering Pines Drive) approach to provide a separate left-turn, through, and 
right-turn lanes. Convert split phasing to protected left-turn phasing for the north- and southbound 
(Whispering Pines Drive and Scotts Valley Drive) approaches.  

• Add westbound (Mt. Hermon Road) and northbound (Whispering Pines Drive) right-turn overlap 
phases. 

Mt. Hermon Road/La Madrona Drive – SR 17 Southbound off-ramp  

• Add an eastbound right-turn overlap phase on Mt. Hermon Road 

Unsignalized Intersections 

The project also would result in significant impacts at La Madrona Drive/Altenitas Road and Mt. Hermon 
Road/El Rancho Road-SR 17 Northbound off-ramp. No feasible mitigation measures were identified for 
these intersections; therefore, the project’s impacts are considered significant and unavoidable.  

Cumulative Conditions 

Signalized Intersections 

Cumulative Conditions, representing approximately year 2018, were evaluated both with and without the 
planned Mid-Town interchange. Without the proposed interchange the project would result in significant 
impacts at the Mt. Hermon Road/Scotts Valley Drive, Mt. Hermon Road/LaMadrona Drive/SR 17 
Southbound off-ramp, and Mt. Hermon Road/Kings Village Road intersections. These impacts would also 
occur with construction of the Mid-Town interchange. The improvements identified to reduce the project’s 
impacts under Cumulative Conditions include:  

Mt Hermon Road/Scotts Valley Drive 

• Add second westbound (Mt. Hermon Road) left-turn lane 

• Restripe the northbound (Whispering Pines Drive) approach to provide a separate left-turn, 
through, and right-turn lanes. Convert split phasing to protected left-turn phasing for the north- 
and southbound (Whispering Pines Drive and Scotts Valley Drive) approaches 
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• Add westbound (Mt. Hermon Road) and northbound (Whispering Pines Drive) right-turn overlap 
phases 

Mt. Hermon Road/La Madrona Drive/SR 17 Southbound off-ramp 

• Add an eastbound right-turn overlap phase on Mt. Hermon Road 

• Add a second southbound right-turn lane from the Southbound off-ramp 

Mt. Hermon Road/Kings Village Road 

• Restripe the southbound (Kings Village Road) approach to a left-turn lane and a shared 
through/right-turn lane.  

At the Mt. Hermon Road/Scotts Valley Drive and Mt. Hermon Road/Kings Village Road intersections, the 
improvements listed above reduce the project’s impacts both without and with the Mid-Town interchange; 
however these intersections are projected to continue to operate at unacceptable levels during at least 
one peak hour. Thus, the project’s impacts at these intersections are considered significant and 
unavoidable. At the Mt. Hermon Road/La Madrona Drive/SR 17 SB off-ramp intersection without the Mid-
Town interchange, the improvements identified above improve operations and reduce the project’s 
impacts; however, the intersection is projected to operate at unacceptable levels during the PM and 
Saturday peak hours. Thus, the project’s impact without construction of the Mid-Town interchange is 
considered significant and unavoidable. With construction of the Mid-Town interchange, the 
improvements identified above improve operations to acceptable levels and mitigate the project’s impact 
to a less-than-significant level.  

Unsignalized Intersections 

The project also would result in significant impacts at La Madrona Drive/Altenitas Road and Mt. Hermon 
Road/El Rancho Road-SR 17 Northbound off-ramp. No feasible mitigation measures were identified for 
these intersections; therefore, the project’s impacts are considered significant and unavoidable.  

Pedestrian, Bicycle, and Transit  

The number of pedestrians accessing the proposed project site is anticipated to be relatively low because 
of the limited transit services in the immediate area of the project site and the few homes and retail 
facilities within walking distance. The current pedestrian facilities are considered adequate to 
accommodate pedestrian circulation. The existing bicycle facilities should also provide adequate service 
to accommodate bicycles to and from the project site. Current transit service in Scotts Valley near the 
project site is limited and the number of new riders generated by the project will also be relatively low 
(estimated to be approximately 30 in the PM peak period). Therefore, the project would have a less-than-
significant impact on the transit system. 

Site Access, Circulation, and Parking 

Site access to the project is considered adequate. Access will be provided via two driveways on La 
Madrona Drive, spaced approximately 550 feet apart. Vehicles would enter the driveways, and would turn 
into the lower level parking lot or continue up the ramp to the upper level parking lot. The store’s primary 
entrance is on the upper level, with access via a pedestrian-only entry bridge over the south driveway. 
This configuration reduces the number of potential conflicts by separating vehicle and pedestrian flows.  

Internal circulation within the site is also adequate, with enough space for passenger vehicles to circulate 
and for trucks to access the delivery docks. To enter the south driveway from La Madrona Drive, trucks 
would have to make a wide turn and may encroach on the opposing lane of traffic. This is a common 
practice, and truck drivers will wait for an appropriate gap in traffic before making their turn.  
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The City’s Municipal Code requires that parking be provided at a rate of 1 space per 250 square feet of 
floor area for sales area, and 1 space per 1,000 square feet of stocking/storage area. The latest project 
description shows a sales floor area of 116,930 square feet, and 25,145 square feet of stocking area, 
which corresponds to 493 spaces required. The site plan shows 517 spaces, which exceeds the City’s 
requirements. This supply is also adequate to meet the average demand provided in ITE’s Parking 
Generation Manual for a non-December peak. Under December peak conditions, a shortage of 
approximately 212 spaces could occur based on ITE rates. Given the limited parking supply in the 
surrounding area, the store operator should prepare a parking plan to require store employees to park off-
site during the peak holiday shopping period. This may require a use of a temporary shuttle service to 
transport employees or an agreement with adjacent property owners to provide available spaces. 
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TABLE ES-1 
INTERSECTION LEVELS OF SERVICE 

Without Mid-Town Interchange Scenarios With Mid-Town Interchange Scenarios

Existing Project Cumulative Cumulative Project Cumulative Cumulative Project
Intersection 

Peak 
Hour Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 

1. Scotts Valley 
Drive / Bean Creek 
Road 

AM 
PM 
SAT 

15.8 
13.5 
15.8 

B 
B 
B 

15.8 
13.7 
14.7 

B 
B 
B 

22.7 
15.3 
15.2 

C 
B 
B 

22.7 
15.3 
15.2 

C 
B 
B 

23.7 
15.3 
15.2 

C 
B 
B 

23.5 
15.4 
15.2 

C 
B 
B 

2. Mt. Hermon Road 
/ Scotts Valley Drive 

AM 
PM 
SAT 

38.5 
45.6 
38.1 

D 
D 
D 

39.2 
55.5 
44.3 

D 
E 
D 

59.4 
92.1 
64.6 

E 
F 
E 

60.3 
101.4 
88.3 

E 
F 
F 

60.4 
97.9 
58.3 

E 
F 
E 

60.1 
103.4 
74.5 

E 
F 
E 

3. Mt. Hermon Road 
/ Glen Canyon Road 

AM 
PM 
SAT 

15.8 
19.8 
11.5 

B 
B 
B 

16.1 
21.8 
11.9 

B 
C 
B 

18.1 
25.8 
16.7 

B 
C 
B 

18.3 
29.7 
18.9 

B 
C 
B 

16.7 
23.5 
15.9 

B 
C 
B 

16.7 
24.7 
17.2 

B 
C 
C 

4. Mt. Hermon Road 
/ La Madrona Drive-
SR 17 SB off-ramp 

AM 
PM 
SAT 

23.4 
23.9 
20.0 

C 
C 
C 

25.3 
32.1 
36.3 

C 
C 
D 

27.6 
37.0 
35.1 

C 
D 
D 

29.1 
49.2 
60.9 

C 
D 
E 

21.0 
24.4 
23.2 

C 
C 
C 

23.0 
36.3 
41.9 

C 
D 
D 

5. La Madrona Drive 
/ Altenitas Road3  

AM 
PM 
SAT 

19.2 
11.7 
11.4 

C 
B 
B 

28.3 
40.0 
90.5 

D 
E 
F 

20.9 
12.4 
12.2 

C 
B 
B 

31.7 
46.0 
123.9 

D 
E 
F 

20.9 
12.4 
12.2 

C 
B 
B 

31.7 
45.8 
123.5 

D 
E 
F 

6. La Madrona Drive 
/ Silverwood Road3  

AM 
PM 
SAT 

11.3 
9.8 
9.5 

B 
A 
A 

11.3 
10.0 
9.8 

B 
A 
A 

11.5 
9.9 
9.6 

B 
A 
A 

11.5 
10.1 
9.8 

B 
B 
A 

11.5 
9.9 
9.6 

B 
A 
A 

11.5 
10.1 
9.8 

B 
B 
A 

7. Mt. Hermon Road 
/ El Rancho Drive-
SR 17 NB ramp3 

AM 
PM 
SAT 

22.4 
23.2 
19.7 

C 
C 
C 

23.2 
26.6 
24.7 

C 
D 
C 

26.9 
32.0 
32.4 

D 
D 
D 

28.1 
37.6 
44.1 

D 
E 
E 

20.1 
28.1 
28.8 

C 
D 
D 

20.8 
32.7 
38.3 

C 
D 
E 

8. Mt. Hermon Road 
/ Kings Village Road 

AM 
PM 
SAT 

18.3 
24.2 
23.6 

B 
C 
C 

18.6 
24.3 
23.9 

B 
C 
C 

23.7 
38.2 
40.5 

C 
D 
D 

23.7 
44.5 
42.0 

C 
D 
D 

22.5 
39.6 
41.3 

C 
D 
D 

22.5 
46.2 
45.0 

C 
D 
D 

Notes: 1Average control delay per vehicle in seconds.  Delay and LOS at unsignalized intersections are for the worst-case movement. 
           2 LOS = Level of service. 
           3 Unsignalized intersection.                        Significant impacts are indicated in bold. 
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Queues for the northbound left-turn movement at the Mt. Hermon Road/La Madrona Drive intersection 
are projected to exceed available storage lengths with the project in place. To accommodate this 
additional queue, the existing turn pockets would need to be lengthened to approximately 250 feet, which 
would create a two-lane approach on La Madrona Drive between Altenitas Road and Mt. Hermon Road. 
The queue for the northbound right-turn is not expected to exceed the existing storage pocket. 

ALTERNATIVE SITE  

The potential impacts of locating the proposed project at an alternative site, on the east side of SR 17 on 
Santa’s Village Road just north of the existing Enterprise Technology Center, were also evaluated. 
Operations at four (4) key intersections and two freeway interchanges were analyzed under the scenarios 
described above.  

Intersections 

The project would result in significant impacts at the Granite Creek Road/Santa’s Village Road/SR 17 
Northbound Ramp intersection under Existing Plus Project conditions. The following improvements would 
mitigate the impacts: 

• Restripe the southbound (Santa’s Village Road) approach to provide a shared right-turn/through 
lane, and a separate left-turn lane. Convert split phasing to protected left-turn phasing for the 
north- and southbound (Granite Creek Road – Santa’s Village Road) approaches.  

Under Cumulative Conditions, both with and without the planned Mid-Town interchange, the project would 
result in significant impacts at the Granite Creek Road/Santa’s Village/SR 17 Northbound Ramp 
intersection. Two improvements identified to mitigate the impacts under Cumulative Conditions include:  

Option 1: 

• Restripe the southbound (Santa’s Village Road) approach to provide a shared right-turn/through 
lane, and a separate left-turn lane. Convert split phasing to protected left-turn phasing for the 
north- and southbound (Granite Creek Road – Santa’s Village Road) approaches.  

• Add northbound (Granite Creek Road) right-turn overlap phases. 

Without the Mid-Town interchange, Option 1 would not fully mitigate the project’s impact during the PM 
peak hour. With the Mid-Town interchange, Option 1 mitigates the project’s impact to a less-than-
significant level.  

Option 2: 

• Restripe the southbound (Santa’s Village Road) approach to provide a shared right-turn/through 
lane, and a shared left-turn/through lane and maintain split phasing for the north- and southbound 
(Granite Creek Road – Santa’s Village Road) approaches.  

Option 2 would mitigate project impacts to a less-than-significant level.  
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CHAPTER 1. INTRODUCTION 

This report presents the results of the transportation impact analysis (TIA) conducted for the Gateway 
South/Scotts Valley Target project located on the northwest corner of La Madrona Drive and Silverwood 
Drive in Scotts Valley, California.  

The project includes an approximately 143,000-square foot (s.f.) retail store. The site location and 
surrounding roadway network are presented on Figure 1.  A preliminary site plan is shown on Figure 2. 

The purpose of this analysis is to identify the potential impacts of the proposed development on the 
adjacent transportation system. Project impacts were estimated following guidelines of the City of Scotts 
Valley and California Department of Transportation (Caltrans). The analysis focused on the operations of 
the following key intersections and the ramp junctions at one interchange within the study area. For 
simplification, SR 17 and parallel facilities (e.g., Scotts Valley Drive) were assumed to be aligned north-
south and Mt. Hermon Road was assumed to extend east-west through the project study area.  

Intersections 

1. Scotts Valley Drive / Bean Creek Road 

2. Mt. Hermon Road / Scotts Valley Drive 

3. Mt. Hermon Road / Glen Canyon Road 

4. La Madrona Drive / Mt. Hermon Road-SR 17 SB off-ramp 

5. La Madrona Drive / Altenitas Road 

6. La Madrona Drive / Silverwood Road 

7. Mt. Hermon Road / El Rancho Drive-SR 17 Northbound ramps 

8. Mt. Hermon Road / Kings Village Road 

Freeway Ramp Junctions 

1. SR 17 / Mt. Hermon Road interchange 

Operations of these key intersections were analyzed during the weekday morning (AM), evening (PM), 
and Saturday mid-day (SAT) peak hour for Existing and Cumulative (2018) without and with the proposed 
project. The General Plan includes a new Mid-Town interchange on SR 17, which would alter traffic 
volumes and distribution patterns in the study area. This report examines cumulative conditions both with 
and without the new interchange. The following scenarios are evaluated: 

Scenario 1: Existing Conditions. Existing volumes obtained from recent traffic counts. 

Scenario 2: Existing Plus Project Conditions. Existing peak-hour volumes from Scenario 1 
plus traffic generated by the proposed project.  

Scenario 3: Cumulative (2018) Conditions. Growth-factored existing peak-hour volumes plus 
traffic from approved and pending but not yet constructed developments in the study area. This 
scenario assumes the Mid-Town interchange has not been constructed.  

Scenario 4: Cumulative Plus Project Conditions. Cumulative peak-hour traffic volumes from 
Scenario 3 plus traffic generated by the proposed project. This scenario assumes the Mid-Town 
interchange has not been constructed.  
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Scenario 5: Cumulative (2018) with Mid-Town Interchange. Growth factored existing volumes 
plus traffic from approved and pending developments in the study area, with the new Mid-Town 
Interchange. 

Scenario 6: Cumulative with Mid-Town Interchange Plus Project Conditions. Cumulative 
peak-hour traffic volumes from Scenario 5 plus traffic generated by the proposed project.  

Project impacts to ramp junctions on State Route (SR) 17 at the Mt. Hermon Road interchange were also 
evaluated. Several other issues including project impacts to bicycle, pedestrian, and transit facilities, site 
access, on-site circulation, and parking are also addressed in this study.   

The remainder of this report is divided into five chapters. Chapter 2 presents Existing Conditions in terms 
of the existing roadway configurations, circulation patterns, and operating conditions of the key 
intersections and freeway ramps, and pedestrian, bicycle, and transit facilities. The transportation impacts 
of the proposed project are presented in Chapter 3, which also includes a discussion of site access, 
parking, and on-site circulation. Operations under Cumulative Conditions with traffic from approved but 
not yet constructed developments, with and without the proposed project, are discussed in Chapter 4.  
Cumulative Conditions with the Mid-Town interchange, both without and with the proposed project, are 
analyzed in Chapter 5.  Chapter 6 presents analysis of an alternative project site, on the east side of SR 
17, just north of the Granite Creek Road interchange.  
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CHAPTER 2. EXISTING CONDITIONS 

This chapter discusses the existing roadway network and operations of the study intersections and 
freeway segments. First, the existing transportation system within the study area is described, followed by 
a discussion of existing transit, bicycle, and pedestrian facilities. Then, the existing lane configurations 
and traffic volumes at the study intersections and on SR 17 are discussed. Next, the operations of the 
study intersections and freeway facilities under Existing Conditions are presented. 

EXISTING ROADWAY NETWORK 

Regional access to the project site is provided by SR 17, SR 9, and Mt. Hermon Road.  Local access to 
the site is provided by Mt. Hermon Road, Scotts Valley Drive, Glen Canyon Road, and La Madrona Drive. 
Detailed descriptions of the key roadway facilities are presented below. 

SR 17 is a four- to eight-lane, north-south facility that extends between the Cities of Santa Cruz and San 
Jose.  In the vicinity of the project site, SR 17 is a four-lane freeway with full-access interchanges at Mt. 
Hermon Road and Granite Creek Road in Scotts Valley.  

SR 9 is a two-lane, generally north-south roadway between SR 17 in the Town of Los Gatos and SR 1 in 
the City of Santa Cruz.  SR 9 is located west of the project site and serves the communities of Boulder 
Creek, Ben Lomond, and Felton.  Regional traffic using SR 9 can access the project site via Mt. Hermon 
Road. 

Mt. Hermon Road is an arterial roadway extending between Graham Hill Road to the west and El Rancho 
Drive just east of SR 17.  Near the project site, this street is oriented in a northwest to southeast direction 
and provides four travel lanes except for the two-lane overcrossing at SR 17.  Between La Madrona Drive 
and Lockewood Lane, Mt. Hermon Road generally serves retail and commercial land uses. 

Scotts Valley Drive is a four-lane, north-south arterial roadway extending between Mt. Hermon Road and 
Glenwood Drive. South of Mt. Hermon Road, Scotts Valley Drive becomes Whispering Pines Drive. 
Scotts Valley Drive is designated as a collector street north of Glenwood. 

Glen Canyon Road is a two-lane north-south roadway that extends from Mt. Hermon Road to Branciforte 
Drive in Santa Cruz. Glen Canyon Road parallels SR 17. 

La Madrona Drive is generally a two-lane, north-south collector roadway extending between Mt. Hermon 
Road and El Rancho Drive to the south. La Madrona Drive also parallels SR 17 and provides access to 
Santa Cruz from Scotts Valley via Sims Road and Graham Hill Road. La Madrona Drive provides direct 
access to the project site. 

EXISTING TRANSIT SERVICE 

The Santa Cruz Metropolitan Transit District operates fixed route, commuter, and paratransit bus service 
in the City and County of Santa Cruz, as well as in the City of Scotts Valley.  One express and three local 
routes operate in the vicinity of the project site: Routes 31, 32, 35/35A, and the SR 17 Express. Currently, 
no bus stops are located within 1,000 feet of the project site. Detailed descriptions of existing transit 
service within the study area are presented below. 

Route 31 operates between the Transit Centers in the Cities of Santa Cruz and Scotts Valley via SR 17 
southbound. The Scotts Valley transit center is located on Kings Village Drive north of Mt. Hermon Road. 
This route operates during commute hours on weekdays between 7:00 am and 8:30 am and 1:30 pm and 
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5:15 pm. Route 31 operates on 30- to 60-minute headways during the week. This route does not provide 
direct access to Mt. Hermon Road near the La Madrona intersection. 

Route 32 operates between the Transit Centers in Santa Cruz and Scotts Valley via SR 17 northbound. 
This route operates from 2:15 pm to 4:00 pm on approximately 40-minute headways. Route 32 does not 
provide direct access to the Mt. Hermon Road/La Madrona Drive intersection.  

Routes 35/35A serve as a connection between Santa Cruz and Boulder Creek through the city of Scotts 
Valley. Weekday operation is provided from 5:45 am to 12:00 am with 30-minute headways. Weekend 
service is provided from 7:00 am to 12:00 am on 30- to 60-minute headways. Weekend service recently 
resumed to Big Basin State Park. Route 35 exits SR 17 at the Mt. Hermon Road interchange north of the 
project site. Route 35A exits SR 17 on the Granite Creek interchange.  

SR 17 Express serves as a connection between Santa Cruz County and Santa Clara County with stops at 
the Scotts Valley Transit Center and on Mt. Hermon Road. SR 17 Express operates on weekdays 
between 4:30 am and 11:30 pm with headways of 20 to 60 minutes. On weekends and holidays, fifteen 
northbound and fifteen southbound trips are provided between 6:45 am and 11:10 pm.  

EXISTING PEDESTRIAN AND BICYCLE FACILITIES 

Pedestrian facilities are comprised of sidewalks, crosswalks, and pedestrian signals.  Near the site, 
sidewalks are provided on the west side of La Madrona Drive along the project frontage and in front of the 
Hilton Hotel extending north to Mt. Hermon Road. Crosswalks and pedestrian signal heads are provided 
at all of the signalized study intersections. Sidewalks are provided along Mt. Hermon Road near the 
project site. Between La Madrona Drive and Glen Canyon Road, the sidewalk on the south side of Mt. 
Hermon Road extends through the Torrey Oaks linear park, roughly paralleling Mt. Hermon Road.  

Bicycle facilities are comprised of bike paths, lanes and routes.  Bike paths are paved trails that are 
separated from roadways.  Bike lanes are lanes on roadways designated for use by bicycles by striping, 
pavement legends, and signs.  Bike routes are roadways that are designated for bicycle use by signs.  In 
the vicinity of the site, a bike route is designated and bike lanes are striped on La Madrona Drive along 
the entire project frontage, but the bike lanes terminate just south of Silverwood Drive. Bike lanes are also 
provided in both directions on Mt. Hermon Road and on Scotts Valley Drive in the study area. 

EXISTING TRAFFIC VOLUMES 

Intersection and freeway ramp operations were evaluated during weekday AM and PM and Saturday mid-
day peak traffic conditions.  Peak conditions on weekdays usually occur during the morning and evening 
commute hours from 7:00 am to 9:00 am and from 4:00 pm to 6:00 pm, respectively. Saturday peak 
conditions usually occur between 11:00 am and 1:00 pm.   

Traffic counts (collected from September 2006 through May 2007) for the signalized study intersections 
were obtained from the City of Scotts Valley for the AM and PM peak periods. These counts represent 
traffic conditions consistent with the Scotts Valley Town Center Specific Plan and EIR (November 2008). 
New peak period traffic counts were conducted in November 2008 and April 2009 at the signalized study 
intersections during the Saturday peak period and at the unsignalized study intersections during the 
weekday and Saturday peak periods. The new peak hour counts are contained in Appendix A. The 
highest one-hour total or peak-hour traffic volume at each study intersection is shown on Figure 3. Lane 
geometry and traffic controls are also shown on Figure 3.  
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INTERSECTION LEVEL OF SERVICE METHODS 

The operations of the key intersections were evaluated using Level of Service (LOS) calculations.  Level 
of Service is a qualitative description of a roadway’s operation, ranging from LOS A, or free-flow 
conditions, to LOS F, or over-saturated conditions.  LOS E represents conditions that are at capacity.  
According to the City of Scotts Valley General Plan (1994), the level of service goal for intersections is 
LOS C, except for the intersection of Mt. Hermon Road/Scotts Valley Drive where LOS D is considered 
acceptable.  

Signalized Intersections 

Two methodologies were used to evaluate the key study intersections: one for the signalized intersections 
and another for the unsignalized intersections. For signalized intersections, the LOS methodology 
described in Chapter 16 of the 2000 Highway Capacity Manual (HCM) published by the Transportation 
Research Board was applied.  This methodology evaluates a signalized intersection’s operations based 
on the average control delay, which was calculated using the SYNCHRO analysis software and was 
correlated to a level of service as shown in Table 1.   

Unsignalized Intersections 

Unsignalized intersections with stop signs on the minor street approaches were evaluated using the 
methodology presented in Chapter 17 of the 2000 Highway Capacity Manual. Level of service is defined 
for the controlled movements at a two-way stop controlled intersection, not for the intersection as a whole. 
For stop sign controlled approaches composed of a single lane, the control delay is computed as the 
average of all movements in that lane. The SYNCHRO analysis software was used to calculate control 
delay and correlated to a LOS designation as shown in Table 2. 

 

 TABLE 1 
SIGNALIZED INTERSECTION LEVEL OF SERVICE DEFINITIONS 

Level of 
Service Description of Operations 

Average Control Delay
(sec / veh) 

A Insignificant Delays:  No approach phase is fully utilized and no vehicle waits 
longer than one red indication. < 10 

B Minimal Delays:  An occasional approach phase is fully utilized.  Drivers 
begin to feel restricted. > 10 to 20 

C Acceptable Delays:  Major approach phase may become fully utilized.  Most 
drivers feel somewhat restricted. > 20 to 35 

D Tolerable Delays:  Drivers may wait through no more than one red indication.  
Queues may develop but dissipate rapidly, without excessive delays. > 35 to 55 

E Significant Delays:  Volumes approaching capacity.  Vehicles may wait 
through several signal cycles and long vehicle queues from upstream. > 55 to 80 

F Excessive Delays:  Represents conditions at capacity, with extremely long 
delays.  Queues may block upstream intersections. > 80 

Source:  Highway Capacity Manual, Transportation Research Board, 2000. 
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EXISTING TRAFFIC CONTROLS, LANE GEOMETRIES,
AND PEAK-HOUR VOLUMES

FIGURE 3
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TABLE 2 
UNSIGNALIZED INTERSECTION LEVEL OF SERVICE DEFINITIONS 

USING AVERAGE CONTROL DELAY 

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. 

FREEWAY RAMP LEVEL OF SERVICE METHODOLOGY 

Freeway ramp operations were also analyzed using LOS.  Operations on SR 17 include merge/diverge 
junctions at ramps. Merge/diverge areas were analyzed using the methods described in Chapter 25 of the 
2000 Highway Capacity Manual, which calculates the density in passenger car equivalents (PCE) per 
lane mile per hour (pce/ln-mi/hr). Passenger car equivalents are determined by converting trucks, buses, 
and other heavy vehicles to an equivalent number of passenger cars. The range of density for each level 
of service is presented in Table 3. 

TABLE 3 
DENSITY LEVEL OF SERVICE DEFINITIONS FOR MERGE/DIVERGE AREAS 

Level of Service Maximum Density (passenger car equivalents1/lane-mile/hour) 

A 10 
B 20 
C 28 
D 35 
E > 35 
F 2 

1 Passenger car equivalents determined by converting trucks, buses, and other heavy vehicles to an equivalent number of passenger cars. 
2 Demand flow exceeds theoretical limits. 
Source: Highway Capacity Manual, Transportation Research Board, 2000. 

Caltrans’ Guide for the Preparation of Traffic Impact Studies (December 2002) notes that Caltrans strives 
to maintain a target LOS on State highways at the transition between LOS C and D. Per direction from 
Caltrans District 5 staff, the LOS C/D threshold was used for this analysis.  Specific criteria for project 
impacts are detailed in Chapter 3. 
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EXISTING LEVELS OF SERVICE  

Intersections 

The existing lane configurations and the peak-hour turning movement volumes on Figure 3 were used to 
calculate the levels of service for each of the study intersections during the AM, PM, and Saturday peak 
periods. The unsignalized intersection of Mt. Hermon Road/El Rancho Drive-SR 17 Northbound Ramp 
has an atypical configuration. The northbound approach is not stop-controlled, to provide vehicles exiting 
the freeway right-of-way to proceed through the intersection without stopping; the westbound approach is 
stop-controlled, as is the southbound left-turn from Mt. Hermon Road to El Rancho Drive (southbound 
right-turn on to SR 17 northbound is yield-controlled). The westbound approach and southbound left-
turning vehicles must yield to vehicles exiting the freeway. This intersection was converted to a 
conventional side-street stop-controlled intersection by shifting the southbound left-turn traffic to the 
eastbound approach; thus, the north- and southbound approaches are uncontrolled, and the east- and 
westbound approaches are stop-controlled. The results of the existing intersection LOS analysis are 
presented in Table 4 and the corresponding calculation sheets are contained in Appendix B. 

TABLE 4 
EXISTING INTERSECTION LEVELS OF SERVICE 

Intersection 
Type of 
Control 

 
Count Date

Peak 
Hour Delay1 LOS2 

1. Scotts Valley Drive / Bean 
Creek Road Signal 

9/20/2006 
9/20/2006 
11/8/2008 

AM 
PM 
SAT 

15.8 
13.5 
15.8 

B 
B 
B 

2. Mt. Hermon Road / Scotts 
Valley Drive Signal 

5/1/2007 
5/1/2007 
7/26/2008 

AM 
PM 
SAT 

38.5 
45.6 
38.1 

D 
D 
D 

3. Mt. Hermon Road / Glen 
Canyon Road Signal 

9/20/2006 
9/20/2006 
11/8/2008 

AM 
PM 
SAT 

15.8 
19.8 
11.5 

B 
B 
B 

4. Mt. Hermon Road / La 
Madrona Drive-SR 17 SB off-
ramp 

Signal 
9/20/2006 
9/20/2006 
7/26/2008 

AM 
PM 
SAT 

23.4 
23.9 
20.0 

C 
C 
C 

5. La Madrona Drive / Altenitas 
Road  

Two-way 
Stop 

11/18/2008 
11/18/2008 
11/8/2008 

AM 
PM 
SAT 

19.2 
11.7 
11.4 

C 
B 
B 

6. La Madrona Drive / Silverwood 
Road  

Two-way 
Stop 

11/18/2008 
11/18/2008 
11/8/2008 

AM 
PM 
SAT 

11.3 
9.8 
9.5 

B 
A 
A 

7. Mt. Hermon Road / El Rancho 
Drive-SR 17 NB ramp 

Two-way 
Stop 

8/7/2007 
8/7/2007 
11/8/2008 

AM 
PM 
SAT 

22.4 
23.2 
19.7 

C 
C 
C 
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TABLE 4 
EXISTING INTERSECTION LEVELS OF SERVICE 

Intersection 
Type of 
Control 

 
Count Date

Peak 
Hour Delay1 LOS2 

8. Mt. Hermon Road / Kings 
Village Road Signal 

9/16/2006 
9/16/2006 
4/25/2009 

AM 
PM 
SAT 

18.3 
24.2 
23.6 

B 
C 
C 

Notes: 1Average control delay per vehicle in seconds.  Delay and LOS at unsignalized intersections are for the worst-case 
movement. 

           2 LOS = Level of service. 
Weekday counts at intersections one through four represent traffic conditions consistent with the Scotts Valley Town Center 

Specific Plan and EIR (November 2008). Unacceptable levels of service are indicated in bold. 

The results indicate that all of the signalized and unsignalized intersections are operating at acceptable 
levels during both peak hours.  

Freeway Ramp Junctions  

Freeway ramp merge or diverge operations on SR 17 were evaluated at the Mt. Hermon Road 
interchange since this will be a primary access point for project-generated traffic. The analysis evaluates 
ramp operations where they connect with the freeway mainline, either as a merge or a diverge section. 
SR 17 has two travel lanes in each direction in the vicinity of the project.  Table 5 presents the existing 
freeway ramp junction merge/diverge levels of service.  The ramp junction LOS calculation worksheets 
are included in Appendix C. All ramps operate acceptably at LOS C or better during the peak hours.  

TABLE 5 
EXISTING STATE ROUTE 17 RAMP JUNCTION LEVELS OF SERVICE 

Location and Direction Peak Hour Density1 LOS2 

Mt. Hermon Road Interchange 

Northbound Loop On-ramp 
AM 
PM 
SAT 

21.5 
17.7 
16.9 

C 
B 
B 

Northbound Slip Off-ramp 
AM 
PM 
SAT 

25.3 
24.0 
23.2 

C 
C 
C 

Southbound Slip On-ramp 
AM 
PM 
SAT 

21.9 
20.1 
23.1 

C 
C 
C 

Southbound Slip Off-ramp 
AM 
PM 
SAT 

17.1 
19.8 
20.7 

C 
C 
C 

Notes: 1 Density = passenger cars per lane mile per hour (pc/ln-mi/hr). 
 2 LOS = Level of service. 
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FIELD OBSERVATIONS 

In addition to calculating intersection LOS based on traffic volumes, field observations were conducted at 
all of the study intersections and on the freeway segments during the AM and PM peak hours.  These 
observations were used to verify the calculated levels of service and to note unusual operating conditions. 

Observations showed that the study intersections operate at levels consistent with the calculated LOS. 
Queues were observed for the through movements on Mt. Hermon Road during both peak hours, with the 
heaviest flows in the eastbound direction during the AM peak hour and westbound direction during the 
PM peak hour. During the PM peak hour, westbound vehicles occasionally queued back to Glen Canyon 
Road.  However, the queues typically cleared in one signal cycle. Although Mt. Hermon Road serves a 
significant volume of traffic, no substantial delays were observed during either peak hour, and traffic 
moved steadily between the freeway and Scotts Valley Drive.  

The Mt. Hermon Road/La Madrona Drive-SR 17 Southbound off-ramp intersection operates at an 
acceptable level. During the PM peak hour, right-turning vehicles from the off-ramp onto Mt. Hermon 
Road were observed to queue around the corner of the off-ramp from the intersection. However, the 
existing phasing of the intersection provides an overlap phase that minimized delay for the queued 
vehicles. Additionally, the gaps provided by the through northbound vehicles on Mt. Hermon Road were 
long enough to allow some right-turns on red. Occasional westbound queues were observed to spill back 
to the SR 17 overcrossing structure, but these queues generally cleared in one cycle.  

During the peak periods, traffic on SR 17 at the Mt. Hermon Road interchange typically moves in uniform 
progression and experiences minor congestion. The primary travel directions of the freeway are 
northbound in AM peak period and southbound in the PM peak period as Santa Cruz County residents 
commute to jobs in San Jose and other South Bay Area cities via SR 17.  
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CHAPTER 3. EXISTING PLUS PROJECT CONDITIONS 

The impacts of the proposed retail development on the surrounding roadway system are discussed in this 
chapter. First, the methods used to estimate the amount of traffic generated by the proposed project are 
described. Then, the distribution of project traffic to the surrounding roadway system is discussed. The 
operations of the study intersections and freeway ramps were analyzed under Project Conditions 
(Existing volumes plus project-generated traffic) with level of service (LOS) calculations. Project impacts 
are then identified by comparing the LOS results under Project Conditions to those under Existing 
Conditions. Other issues addressed in this chapter include project impacts to bicycle, pedestrian, and 
transit facilities, on-site circulation, parking, and site access.   

DESCRIPTION OF PROPOSED PROJECT  

The project as analyzed herein includes the development of a 143,000-s.f. retail store (analyzed as ITE 
land use code 815 Free-Standing Discount Store) with two levels of parking accessed by two driveways. 
In 2002, the development of 136,000 s.f. of office space was approved for the site, but nothing was 
constructed, so the site is currently vacant. 

PROJECT TRAFFIC VOLUMES 

The amount of traffic associated with the proposed project was estimated using a three-step process: (1) 
trip generation, (2) trip distribution, and (3) trip assignment. In the first step, the amounts of traffic are 
estimated on a daily basis and for each peak hour. In the second step, the directions the trips use to 
approach and depart the site are projected. The trips are assigned to specific street segments and 
intersection turning movements in the third step. The results of this process are described in the following 
sections. 

Trip Generation 

The amount of traffic generated by the proposed project was estimated based on trip generation data 
published by the Institute of Transportation Engineers (ITE), Trip Generation, 8th Edition, 2008. ITE rates 
were applied to the square footage of the proposed retail space to estimate the number of vehicle trips. 
Some of the PM peak hour trips would be diverted linked trips, where a driver on Mt. Hermon Road or SR 
17 would divert from their normal path to the site and then continue to their original destination. These 
diverted link trips were added to the study intersections in the vicinity of the project, but would not result in 
new traffic on other roadways in the area. No trip reduction was applied during the AM peak hour since a 
negligible number of diverted link trips are expected to occur before 9:00 am. The diverted linked trips 
reduction of 25% for the PM and SAT peak hours was estimated based on the survey data presented in 
Chapter 5 of ITE’s Trip Generation Handbook. A diverted link reduction of 10% of daily trips was applied.  

The trip generation rates and estimates are presented in Table 6. The proposed project is estimated to 
generate 7,366 net new daily, 152 net new AM peak hour (103 inbound and 49 outbound), 536 net new 
PM peak hour (268 inbound and 268 outbound), and 793 net new Saturday peak hour (404 inbound and 
388 outbound) trips. These trips would be distributed on the roadway network as described in the next 
section, trip distribution.  
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TABLE 6 
PROJECT TRIP GENERATION  

AM Peak Hour PM Peak Hour SAT Peak Hour Land Use Size Weekday Daily
In Out Total In  Out Total In Out Total 

 

Free Standing 
Discount Store1 143 ksf2 57.24 0.72 0.34 1.06 2.50 2.50 5.00 3.77 3.62 7.39 
Trips 

Trip Generation 8,185 103 49 152 358 357 715 539 518 1,057

Diverted Link Trips3 (819) - - - (90) (89) (180) (135) (129) (264) 

Net New External Trips4 7,366 103 49 152 268 268 536 404 388 793 

Notes:  1 ITE Land Use Code 815 
            2 ksf = thousand square feet 
            3 Trips attracted from traffic already on SR 17 and Mt. Hermon Road 
            4 Net new project trips assigned to external locations beyond the project vicinity 
Source:  Trip Generation, 8th Edition, ITE (2008) and Fehr & Peers, 2009 

Trip Distribution 

The project trip distribution defines the directions of approach and departure for project traffic. The 
distribution was prepared based on the existing travel patterns in the area, previous studies, the relative 
locations of complementary land uses, and the AMBAG travel demand model. Figure 4 illustrates the 
major directions of approach and departure for project trips. A total of 57% of the project traffic would 
come from the communities to the west on Mt. Hermon Road and the residential areas of Scotts Valley. 
Approximately 30% would come from the south on SR 17 from Santa Cruz and adjacent communities, 
and about 10% would come from the north on SR 17. The remaining 3% would come from the east (Glen 
Canyon Road) and south (La Madrona Drive).  

Trip Assignment 

Trips generated by the proposed project were assigned to the roadway system based on the directions of 
approach and departure shown on Figure 4. Project-generated trips for the peak hours are shown on 
Figure 5, which shows that the project would add approximately 150 trips in each direction to Mt. Hermon 
Road between Glen Canyon Road and Scotts Valley Drive during the PM peak hour. Project trips were 
added to existing traffic volumes to estimate total volumes under Project Conditions as shown on Figure 
6. 
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PROJECT TRIP DISTRIBUTION
FIGURE 4
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PROJECT TRIP ASSIGNMENT
(INCLUDES DIVERTED LINK TRIPS)

FIGURE 5
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EXISTING PLUS PROJECT TRAFFIC VOLUMES
FIGURE 6
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SIGNIFICANT IMPACT CRITERIA 

Impacts at intersections were identified based on the operating standards for the City of Scotts Valley and 
Caltrans. As specified in the City’s Circulation Element (action CA-150), the City maintains a minimum 
Level of Service (LOS) C for intersections except for the intersections of Mt. Hermon Road/Scotts Valley 
Drive and Scotts Valley Drive/Granite Creek Road where LOS D is considered acceptable. Caltrans also 
strives to maintain a minimum LOS C on State highways.   

A significant impact is identified for signalized intersections under the City’s jurisdiction if the proposed 
project causes: 

• Intersection operations to degrade from acceptable conditions (LOS C or D, or better depending 
on location) under Baseline Conditions to unacceptable conditions (LOS D, E or F, depending on 
location) under with Project Conditions; or  

• For intersections already operating at unacceptable conditions (LOS D, E, or F depending on 
location), any increase in delay per vehicle. 

A significant impact is identified for signalized intersections under Caltrans’ jurisdiction when: 

• The addition of project traffic causes the intersection’s level of service to degrade from LOS C or 
better to LOS D, E, or F; or  

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

For all unsignalized intersections, the project results in a significant impact if: 

• The addition of project traffic causes operations of the worst movement to degrade from 
acceptable conditions (LOS C or better) under Baseline Conditions to unacceptable conditions 
(LOS D, E or F) under with Project Conditions; or 

• Project traffic is added to an intersection where the worst movement is already operating at 
unacceptable conditions (LOS D, E, or F) under Baseline Conditions. 

A significant impact is identified for freeway ramp junctions based on Caltrans’ impact criteria: 

• The addition of project traffic causes the ramp junction’s level of service to degrade from LOS C 
or better to LOS D, E, or F; or 

• Project traffic is added to a ramp junction operating at LOS D, E, or F. 

If an existing facility is operating at less than the target LOS (e.g., LOS D, E or F, depending on location), 
the mitigation measures identified should return the level of service to acceptable conditions.  

PROJECT INTERSECTION LEVELS OF SERVICE 

Intersection LOS calculations were conducted to evaluate intersection operations under Project 
Conditions. The results of the LOS analysis for Existing and Existing plus Project Conditions are 
summarized in Table 7. The corresponding LOS calculation sheets are included in Appendix B. 

The addition of project traffic is projected to degrade operations at the signalized intersections of Mt. 
Hermon Road/Scotts Valley Drive during the PM peak hour. During the AM and Saturday peak hours, this 
intersection is projected to continue to operate at acceptable LOS D. The eastbound approach to the 
unsignalized La Madrona Drive/Altenitas Road intersection is expected to degrade to unacceptable levels 
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under Project Conditions during each peak hour. The southbound approach to the unsignalized Mt. 
Hermon Road/El Rancho Drive-SR 17 northbound ramps intersection is projected to degrade from LOS C 
to LOS D during the PM peak hour, an unacceptable level according to Caltrans criteria.  

TABLE 7 
PROJECT CONDITIONS INTERSECTION LEVELS OF SERVICE 

Existing Conditions Project Conditions 
Intersection Peak Hour Delay1 LOS2 Delay1 LOS2 

1. Scotts Valley Drive / Bean Creek 
Road 

AM 
PM 
SAT 

15.8 
13.5 
15.8 

B 
B 
B 

15.8 
13.7 
14.7 

B 
B 
B 

2. Mt. Hermon Road / Scotts Valley 
Drive 

AM 
PM 
SAT 

38.5 
45.6 
38.1 

D 
D 
D 

39.2 
55.5 
44.3 

D 
E 
D 

3. Mt. Hermon Road / Glen Canyon 
Road 

AM 
PM 
SAT 

15.8 
19.8 
11.5 

B 
B 
B 

16.1 
21.8 
11.9 

B 
C 
B 

4. Mt. Hermon Road / La Madrona 
Drive-SR 17 SB off-ramp 

AM 
PM 
SAT 

23.4 
23.9 
20.0 

C 
C 
C 

25.3 
32.1 
36.3 

C 
C 
D 

5. La Madrona Drive / Altenitas 
Road3  

AM 
PM 
SAT 

19.2 
11.7 
11.4 

C 
B 
B 

28.3 
40.0 
90.5 

D 
E 
F 

6. La Madrona Drive / Silverwood 
Road3  

AM 
PM 
SAT 

11.3 
9.8 
9.5 

B 
A 
A 

11.3 
10.0 
9.8 

B 
A 
A 

7. Mt. Hermon Road / El Rancho 
Drive-SR 17 NB ramp3 

AM 
PM 
SAT 

22.4 
23.2 
19.7 

C 
C 
C 

23.2 
26.6 
24.7 

C 
D 
C 

8. Mt. Hermon Road / Kings Village 
Road 

AM 
PM 
SAT 

18.3 
24.2 
23.6 

B 
C 
C 

18.6 
24.3 
23.9 

B 
C 
C 

Notes:  1 Average control delay per vehicle in seconds.  Delay and LOS at unsignalized intersections are for the worst-case 
movement.  

            2 LOS = Level of service.  
            3 Unsignalized intersection.   
Project impacts highlighted in bold text. 

Project-added traffic would degrade operations from LOS D to unacceptable LOS E at Mt. Hermon 
Road/Scotts Valley Drive during the PM peak hour and Mt. Hermon Road/La Madrona Drive – SR 17 
Southbound off-ramp during the Saturday peak hour. The operations at the unsignalized intersections of 
La Madrona Drive/Altenitas Road during the AM, PM, and Saturday peak hours and Mt. Hermon Road/El 
Rancho Drive-SR 17 Northbound Ramp during the PM peak hour degrade to unacceptable levels (LOS D 
or worse). These are considered significant impacts. 
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Existing Plus Project Mitigation Measures 

Intersection impacts were identified at the Mt. Hermon Road/Scotts Valley Drive, Mt. Hermon Road/La 
Madrona Drive-SR 17 Southbound off-ramp, La Madrona Drive/Altenitas Road, and Mt. Hermon Road/El 
Rancho Road-SR 17 Northbound off-ramp intersections. This section describes possible measures to 
mitigate the project’s impacts. Mitigated levels of service for the impacted intersection are presented in 
Table 8.  

The following lane additions, lane modifications, and signal changes were identified as the mitigation 
measures for the project impacts:  

Mt. Hermon Road/Scotts Valley Drive  

• Add second westbound (Mt. Hermon Road) left-turn lane. 

• Restripe the northbound approach (Whispering Pines Drive) to provide separate left-turn, 
through, and right-turn lanes. Convert split phasing to protected left-turn phasing for the north- 
and southbound approaches (Whispering Pines Drive – Scotts Valley Drive).  

• Add westbound (Mt. Hermon Road) and northbound (Whispering Pines Drive) right-turn overlap 
phases. 

With the addition of these improvements, the intersection is projected to operate at acceptable LOS D 
during all three peak hours. These improvements mitigate the project’s impacts to a less-than-significant 
level.   

Mt. Hermon Road/La Madrona Drive – SR 17 Southbound off-ramp  

• Add an eastbound right-turn overlap phase on Mt. Hermon Road 

With the addition of this improvement, the intersection is projected to operate at acceptable LOS C during 
all three peak hours. These improvements mitigate the project’s impacts to a less-than-significant level.  

La Madrona Drive/Altenitas Road and Mt. Hermon Road/El Rancho Road-SR 17 Northbound off-ramp 

Peak-hour warrants were analyzed for both of the unsignalized intersections of La Madrona 
Drive/Altenitas Road and Mt. Hermon Road/El Rancho Road-SR 17 Northbound off-ramp for the AM, PM, 
and Saturday peak hours under Project Conditions. A review of the Manual on Uniform Traffic Control 
Devices (MUTCD, 2003) traffic signal warrants shows that the peak hour signal warrants are not met, 
indicating that traffic volumes at these intersections do not meet the minimum peak-hour volume criteria 
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necessary to justify installation of a traffic signal1 (see Appendix D for calculation sheets). No other 
feasible mitigation measures were identified, and the project’s impacts are considered significant and 
unavoidable.   

TABLE 8 
MITIGATED PROJECT CONDITIONS INTERSECTION LEVELS OF SERVICE 

Existing   Project  Mitigated Project  
Intersection 

Peak 
Hour Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 

2. Mt. Hermon Road / Scotts Valley 
Drive 

AM 
PM 
SAT 

38.5 
45.6 
38.1 

D 
D 
D 

39.2 
55.5 
44.3 

D 
E 
D 

44.0 
49.8 
37.2 

D 
D 
D 

4. Mt. Hermon Road / La Madrona 
Drive-SR 17 SB off-ramp 

AM 
PM 
SAT 

23.4 
23.9 
20.0 

C 
C 
C 

25.3 
32.1 
36.3 

C 
C 
D 

25.2 
31.7 
31.6 

C 
C 
C 

5. La Madrona Drive / Altenitas 
Road3 

AM 
PM 
SAT 

19.2 
11.7 
11.4 

C 
B 
B 

28.3 
40.0 
90.5 

D 
E 
F 

S/U3 

S/U3 
S/U3 

7. Mt. Hermon Road / El Rancho 
Drive-SR 17 NB ramp3 

AM 
PM 
SAT 

22.4 
23.2 
19.7 

C 
C 
C 

23.2 
26.6 
24.7 

C 
D 
C 

N/A 
S/U3 
N/A 

Notes:  1 Average control delay per vehicle in seconds.  Delay and LOS at unsignalized intersections are for the worst-case 
movement.  

            2 LOS = Level of service.  
            3 S/U = significant and unavoidable project impact. 
Unacceptable levels of service highlighted in bold text. 

                                                      

 

 

 

 

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 Scotts Valley/Caltrans 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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EXISTING PLUS PROJECT RAMP JUNCTION LEVELS OF SERVICE 

Table 9 presents the freeway ramp junction levels of service for Existing and Project Conditions. All 
ramps are projected to continue operating at the same acceptable levels of service as under Existing 
Conditions. Thus, the project’s impact to the freeway ramp junctions is considered less-than-significant.  

TABLE 9 
PROJECT CONDITIONS FREEWAY RAMP JUNCTION LEVELS OF SERVICE 

Existing Conditions Project Conditions 
Location and Direction 

Peak 
Hour Density1 LOS2 Density1 LOS2 

Mt. Hermon Road Interchange 

Northbound Loop On-
ramp 

AM 
PM 
SAT 

21.5 
17.7 
16.9 

C 
B 
B 

21.5 
18.0 
17.3 

C 
B 
B 

Northbound Slip Off-
ramp 

AM 
PM 
SAT 

25.3 
24.0 
23.2 

C 
C 
C 

25.6 
24.8 
24.3 

C 
C 
C 

Southbound Slip On-
ramp 

AM 
PM 
SAT 

21.9 
20.1 
23.1 

C 
C 
C 

22.1 
20.7 
24.0 

C 
C 
C 

Southbound Slip Off-
ramp 

AM 
PM 
SAT 

17.1 
19.8 
20.7 

C 
C 
C 

17.2 
20.1 
21.1 

B 
C 
C 

Notes:  1 Density = passenger car equivalents per lane mile per hour (pce/ln-mi/hr). 
 2 LOS = Level of service. 

SITE ACCESS, CIRCULATION, AND PARKING 

This section addresses site access and the on-site circulation system. The preliminary site plan showing 
the locations of project driveways and the internal circulation system is shown on Figure 2. 

Site Access 

Site access to the project is provided via two driveways on La Madrona Drive, spaced approximately 550 
feet apart. Vehicles would enter the driveways, and turn into the lower level parking lot or continue up the 
ramp to the upper level parking lot. The store’s primary entrance is on the upper level, with access via a 
pedestrian-only entry bridge over the south driveway. People parked on the lower level would use an 
elevator or the stairs to reach the upper level and enter the store. This configuration, with a pedestrian-
only bridge to access the store, reduces the number of potential conflicts by separating the primary 
vehicle and pedestrian flows.  

Due to the low existing and projected volumes on La Madrona Drive, the two side-street-stop controlled 
driveways would be adequate to serve project traffic. Sight distance from the proposed driveway 
entrances appears to be adequate, as well; however, sight distance at the north driveway should be 
confirmed once the site’s engineering design is prepared.  
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Pedestrians on La Madrona Drive could access the site via the stairs or elevators at the lower level 
parking lot, which are located within 120 feet of the street. The site plan does not show the location of 
bike racks. Bike racks should be located on the lower level as close to the elevators and stairs as 
possible.  

The truck docks are located on the west side of the site, and trucks would enter the site via the south 
driveway, and exit via the north driveway. To enter the south driveway from La Madrona Drive, trucks 
would have to make a wide turn and may temporarily encroach into the opposing lane. This is a common 
practice, and truck drivers will wait for an appropriate gap in traffic before making their turn. Given the 
relatively low traffic volumes and limited number of truck trips, no excessive delays are expected. Truck 
access as shown on the site plan is adequate. 

Vehicle Queuing Analysis 

Minimal vehicle queues are expected at the project driveway on La Madrona Drive, as these approaches 
will remain uncontrolled. The project driveways will be stop-controlled, and a maximum queues (95th 
percentile) of one (1) vehicle during the weekday AM and PM peak hours and two (2) vehicles during the 
Saturday peak hour are expected. These vehicular queues are not expected to interfere with adjacent 
land uses, including the fire station north of the project site on La Madrona Drive and the Hilton Hotel 
access driveway just south of Altenitas Drive. Additionally, the addition of the project is expected to cause 
little delay to residents accessing the schools located south on La Madrona Drive, including Brook Knoll 
Elementary and La Madrona Day School. During the AM peak hour, when parents drop off children at the 
school, traffic accessing the Target site is expected to be minimal, and cause short delays (less than ten 
(10) seconds in both directions). School pick up generally occurs between 12:00 pm (noon) and 3:00 pm, 
before the PM peak hour at the project site would occur. For a conservative estimate of delays on La 
Madrona Drive during school pick-up times, delays during the PM peak hour were reviewed. Delays are 
expected to be less than 15 seconds in either direction, thus causing minimal inconvenience to drivers 
accessing the schools.  

Vehicle queue lengths were also reviewed at the northbound and westbound approaches to the Mt. 
Hermon Road/La Madrona Drive – SR 17 Southbound off-ramp intersection. Queue lengths were 
calculated based on the Synchro analysis, which calculates vehicle queues (feet per lane). The 95th 
percentile queues, which represent the queue length that would be exceeded only five percent of the 
time, are reported.  

Table 10 presents the projected queues and available storage lengths during near- and far-term 
scenarios, both with and without the proposed project. The westbound though movement currently has 
two lanes; the outer lane is 200 feet long, while the inner lane continues back to SR 17. The total amount 
of storage provided is equivalent to approximately 1,500 feet, or 1,300 feet in the inner lane and 200 feet 
in the outer lane. The resulting queue lengths for each scenario for the westbound through movement are 
based on an equivalent single lane queue.  

TABLE 10 
QUEUING ANALYSIS AT MT. HERMON ROAD/LA MADRONA DRIVE – SR 17 SOUTHBOUND OFF-RAMP 

95th percentile Queue Lengths (feet per lane) 

Northbound Westbound 
Scenario Peak Hour Left Turn Right Turn Left Turn Through1 

Storage Length (feet/lane) 110 110 200 1500 

Existing AM 134 64 151 906 
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TABLE 10 
QUEUING ANALYSIS AT MT. HERMON ROAD/LA MADRONA DRIVE – SR 17 SOUTHBOUND OFF-RAMP 

95th percentile Queue Lengths (feet per lane) 

Northbound Westbound 
Scenario Peak Hour Left Turn Right Turn Left Turn Through1 

Storage Length (feet/lane) 110 110 200 1500 

PM 81 50 130 918 

SAT 65 41 53 412 
AM 161 68 214 906 

PM 209 84 363 900 Existing plus 
Project 

SAT 220 88 339 402 
AM 161 68 214 906 

PM 209 84 363 900 
Mitigated 
Existing plus 
Project SAT 208 86 280 410 

AM 155 69 174 1,066 

PM 99 55 142 1,360 Cumulative 

SAT 92 50 75 672 
AM 182 73 246 1,066 

PM 196 88 371 1,396 Cumulative 
plus Project 

SAT 234 95 383 728 
AM 184 73 260 920 

PM 200 88 351 1,132 
Mitigated 
Cumulative 
plus Project SAT 234 95 359 812 

Notes:  1 Westbound through movement, under existing conditions, has two lanes. The outer lane is 200 feet long, the inner lane 
continues back to SR 17. The storage length and queue lengths presented for this movement are equivalent to a single 
lane approach with 1,500 feet of storage (1,300 feet in the inner lane plus 200 feet in the outer lane).  

Queues that exceed available storage are highlighted in bold text. 

Based on the queuing analysis presented in Table 10, queues for the northbound left-turn movement are 
projected to exceed available storage lengths with the project in place under the near-term and 
cumulative scenarios by up to 125 feet. To accommodate this additional queue, the existing turn pockets 
would need to be lengthened to approximately 250 feet, which would create a two-lane approach on La 
Madrona Drive between Altenitas Road and Mt. Hermon Road. The queue for the northbound right-turn is 
not expected to exceed the existing storage pocket.  

For the westbound approach, the queues for the left-turn and through movements were reviewed. The 
queue for the westbound through movement is not expected to affect operations of the SR 17/El Rancho 
Drive intersection, SR 17 ramp junction operations, or the SR 17 mainline; however, the queue is 
expected to extend across the SR 17 overcrossing during all three peak periods. Thus, lengthening the 
westbound left-turn pocket to provide additional storage will not provide substantial benefit, as vehicles 
will be queued back beyond the overcrossing, unable to reach the westbound left-turn pocket.    
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Parking 

According to the latest site plan (dated February 13, 2009), the project occupies a total of 142,075 s.f. of 
floor space, with 116,930 s.f. dedicated to sales areas and 25,145 square feet dedicated to stocking 
areas. The site plan shows a total of 517 parking spaces. 

The City of Scotts Valley Municipal Code (Chapter 17.44.030) requires provision of one parking space for 
every 250 gross square feet of floor area for retail sales uses, and one parking space per 1,000 square 
feet of floor area for storage facilities combined with commercial uses.  

Requirements from the Institute of Transportation Engineers Parking Generation, 3rd Edition (2004) were 
also compared to ensure adequate on-site parking supply. ITE parking ratios are derived from surveys of 
similar facilities, and represent the parking demand observed at suburban sites. The average ratios were 
increased by 15% to convert the demand rates to supplies rates. The 15% circulation factor minimizes 
vehicle circulation as vehicle search for the last few available spaces. ITE parking demand ratios are 
provided for both December and non-December peak parking periods. For retail uses, December peaks 
are associated with the holiday shopping season. Table 11 presents a comparison between the City of 
Scotts Valley requirements and ITE for December and non-December peaks. 

TABLE 11 
PARKING ANALYSIS 

Required Supply Source Number 
of Units 

Units 

Spaces Per Unit 

Required 
Supply 

Provided 
Stalls 

Supply Adequate 
(Y/N)? 

City of Scotts Valley 
Municipal Code- Sales 
Area 

116,930 sf 1 250 468 491 Y 

City of Scotts Valley 
Municipal Code- Stocking 
Area 

25,145 sf 1 1,000 25 25 Y 

Total 142,075 sf   493 517 Y 

ITE Parking Generation1 

December Peak 142,075 sf 1 195 729 517 N 
Non-December Peak 142,075 sf 1 316 449 517 Y 

Notes: 1 ITE parking ratios are used to calculate peak demand. Ratios were increased by a 15% circulation factor to represent 
supply to account for circulation requirements. 

Based on the City of Scotts Valley parking requirements, the proposed parking supply is considered 
adequate. ITE parking ratios for the non-December peak period also indicate a parking surplus. The non-
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December peak will provide sufficient parking throughout most of the year. The ITE parking ratios for the 
December peak indicate a 212-space deficit; however, driver tolerance for finding an available space is 
higher during this period. Without an additional parking supply, some shoppers would not be able to find a 
space on the site during the peak holiday shopping period. Given the limited parking supply in the 
surrounding area, the store operator should prepare a parking plan to require store employees to park off-
site during the peak holiday shopping period. This may require a use of a temporary shuttle service to 
transport employees or an agreement with adjacent property owners to provide available spaces.  

The City’s Municipal Code does not provide bicycle parking requirements, but it is standard practice to 
provide bicycle parking at a rate of 5% of the provided vehicle parking.2 This corresponds to parking for 
26 bicycles which should be provided as close as possible to the lower level elevator/stair access next to 
the store entrance. 

PEDESTRIAN, BICYCLE, AND TRANSIT 

The existing sidewalks and bike lanes on La Madrona Drive and Mt. Hermon Road encourage the use of 
walking and bicycling as access modes. The number of pedestrians accessing the proposed project site 
is anticipated to be low because of the limited transit services in the immediate area of the project site 
and the limited number of nearby homes along with few nearby retail facilities. Therefore, the current 
pedestrian facilities are considered adequate to accommodate pedestrian circulation. The existing bicycle 
facilities should also provide adequate service to accommodate bicycles to and from the project site.  

The current transit system does not service La Madrona Drive and only provides a limited number of bus 
routes on Mt. Hermon Road. In addition, no bus stops are provided in the vicinity of the project site on Mt. 
Hermon Road.  The project is expected to generate a limited number of new riders on the transit system. 
A conservative estimate of five percent of vehicle trips was used to estimate the number of new riders at 
a maximum of 31 in the peak hour. Routes 35 and SR 17 Express provide service near the project site 
and operate on 15- to 30-minute headways; thus, no more than 5 riders are expected to utilize any given 
bus during the peak hour. Therefore, the project would have a less-than-significant impact on the transit 
system.  The site plan should be designed to allow for a future bus stop including bench, shelter or other 
amenities. 

 

                                                      

 

 

 

 
2 Based on model Bicycle Parking Ordinance from the City of San Jose.  
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CHAPTER 4. CUMULATIVE CONDITIONS 

This chapter discusses Cumulative Conditions, both with and without the proposed project, which 
represent conditions ten (10) years from Existing Conditions, or year 2018.  

CUMULATIVE TRAFFIC VOLUMES 

No Project Conditions 

Future increases in regional traffic were estimated using forecasts from the travel demand model 
maintained by the Association of Monterey Bay Area Governments (AMBAG). This model includes land 
use and roadway network data for Year 2000 and Year 2030 conditions. The AMBAG travel demand 
model showed a decrease in traffic from 2000 to 2030 along SR 17 during both the AM and PM peak 
hours. The arterial street segments showed a slight increase of approximately 0.5% to 0.6% annual 
growth for the AM and PM peak hours. However, to present a conservative analysis, an annual growth 
factor of 0.6% to the year 2018 (10 years from Existing Conditions) was used to increase existing traffic 
volumes along the regional facilities of SR 17, Mt. Hermon Road, and Scotts Valley Drive. The annual 
growth factor of 0.6% was also applied to La Madrona Drive because it continues to the City of Santa 
Cruz, parallel to SR 17.  

The traffic volumes for Cumulative Conditions were estimated by adding existing volumes (with the 
applied growth rate) and traffic estimates for approved (but not yet constructed) and pending projects in 
the vicinity of the site. The City of Scotts Valley Planning Department staff provided the list of approved 
developments (see Appendix E). The approved developments analyzed in this study are also consistent 
with the Scotts Valley Town Center Specific Plan EIR (2008).   

Trips from each of the approved projects were estimated and assigned to the roadway network. ITE’s Trip 
Generation (7th Edition, 2003) rates were used where available.3 For specialty retail land uses, San Diego 
Association of Governments (SANDAG) trip generation rates (2002) were used for the AM peak hour, and 
a 25% reduction during the PM peak hour was applied to account for pass-by and diverted link trips. 
These trips represent traffic from people already on the roadway network who visit a project site en route 
to another destination. Approved and pending project trips were added to existing traffic volumes (with the 
applied growth rate) and the resulting Cumulative traffic volumes are shown on Figure 7. 

Plus Project Conditions 

The traffic generated by the proposed project, as described in Chapter 3, was added to the Cumulative 
traffic volumes, and represent Cumulative Plus Project Conditions volumes, presented on Figure 8.  

                                                      

 

 

 

 
3 ITE (7th Edition, 2003) rates were used, as this edition was current at the time the Notice of Preparation for the 
Environmental Impact Report was released. Most trip rates used in the approved and pending project trip generation 
did not change between the 7th and 8th Editions.  
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CUMULATIVE ROADWAY IMPROVEMENTS 

No planned or funded improvements to study locations were identified for this scenario, so the roadway 
network is assumed to be the same under Cumulative Conditions as it is under Existing Conditions. 

CUMULATIVE INTERSECTION LEVELS OF SERVICE 

Levels of service were calculated for all of the study intersections using the Cumulative traffic volumes 
and the existing intersection lane configurations and traffic control devices. Table 12 presents the LOS 
results under Cumulative Conditions for both No Project and Plus Project Conditions. The corresponding 
LOS calculation sheets are included in Appendix B. 

Operations at the study intersections of Mt. Hermon Road/Scotts Valley Drive, Mt. Hermon Road/La 
Madrona Drive-SR 17 Southbound off-ramp, Mt. Hermon Road/Kings Village Road, and Mt. Hermon 
Road/El Rancho Drive-SR 17 Northbound ramp are projected to degrade to unacceptable levels of 
service during at least one peak hour under Cumulative Conditions. All of the remaining study 
intersections are projected to operate at acceptable levels.  

The addition of project traffic is projected to degrade operations at these signalized intersections during at 
least one peak hour: 

• Mt. Hermon Road/Scotts Valley Drive 

• Mt. Hermon Road/La Madrona Drive-SR 17 Southbound off-ramp  

• Mt. Hermon Road/Kings Village Road 

Project-added traffic would worsen unacceptable operations at the Mt. Hermon Road/Scotts Valley Drive 
and Mt. Hermon Road/La Madrona Drive/SR 17 Southbound off-ramp intersections during the AM, PM, 
and Saturday peak hours. Project-added traffic would also worsen unacceptable intersection operations 
at Mt. Hermon Road/Kings Village Road during the PM and Saturday. These are considered significant 
impacts.  

The eastbound approach to the La Madrona Drive/Altenitas Road intersection is expected to degrade to 
unacceptable levels under Cumulative Plus Project Conditions during the AM, PM, and Saturday peak 
hours. The southbound approach to the Mt. Hermon Road/El Rancho Drive-SR 17 Northbound ramps 
intersection is projected to degrade from LOS D to LOS E during the PM and Saturday peak hours. These 
are considered significant impacts.  

Cumulative Plus Project Mitigation Measures 

Intersection impacts were identified at the Mt. Hermon Road/Scotts Valley Drive, Mt. Hermon Road/La 
Madrona Drive/SR 17 Southbound off-ramp, and Mt. Hermon Road/Kings Village Road intersections. This 
section describes possible measures to mitigate the project’s impact to these intersections. Mitigated 
levels of service for the impacted intersections are presented in Table 13.  
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TABLE 12 
CUMULATIVE AND CUMULATIVE PLUS PROJECT INTERSECTION LEVELS OF SERVICE 

Cumulative Conditions 
Cumulative Plus Project 

Conditions 
Intersection Peak Hour Delay1 LOS2 Delay1 LOS2 

1. Scotts Valley Drive / Bean Creek 
Road 

AM 
PM 
SAT 

22.7 
15.3 
15.2 

C 
B 
B 

22.7 
15.3 
15.2 

C 
B 
B 

2. Mt. Hermon Road / Scotts Valley 
Drive 

AM 
PM 
SAT 

59.4 
92.1 
64.6 

E 
F 
E 

60.3 
101.4 
88.3 

E 
F 
F 

3. Mt. Hermon Road / Glen Canyon 
Road 

AM 
PM 
SAT 

18.1 
25.8 
16.7 

B 
C 
B 

18.3 
29.7 
18.9 

B 
C 
B 

4. Mt. Hermon Road / La Madrona 
Drive-SR 17 SB off-ramp 

AM 
PM 
SAT 

27.6 
37.0 
35.1 

C 
D 
D 

29.1 
49.2 
60.9 

C 
D 
E 

5. La Madrona Drive / Altenitas 
Road3  

AM 
PM 
SAT 

20.9 
12.4 
12.2 

C 
B 
B 

31.7 
46.0 

123.9 

D 
E 
F 

6. La Madrona Drive / Silverwood 
Road3  

AM 
PM 
SAT 

11.5 
9.9 
9.6 

B 
A 
A 

11.5 
10.1 
9.8 

B 
B 
A 

7. Mt. Hermon Road / El Rancho 
Drive-SR 17 NB ramp3 

AM 
PM 
SAT 

26.9 
32.0 
32.4 

D 
D 
D 

28.1 
37.6 
44.1 

D 
E 
E 

8. Mt. Hermon Road / Kings Village 
Road 

AM 
PM 
SAT 

23.7 
38.2 
40.5 

C 
D 
D 

23.7 
44.5 
42.0 

C 
D 
D 

Notes:  1 Average control delay per vehicle in seconds.  Delay and LOS at unsignalized intersections are for the worst-case 
movement.  

            2 LOS = Level of service.  
                    3 Unsignalized intersection 
Project impacts highlighted in bold text. 

Mt. Hermon Road/Scotts Valley Drive 

The following improvements reduce delay at the Mt. Hermon Road/Scotts Valley Drive intersection: 

• Add second westbound (Mt. Hermon Road) left-turn lane. 

• Restripe the northbound (Whispering Pines Drive) approach to provide a separate left-turn, 
through, and right-turn lanes. Convert split phasing to protected left-turn phasing for the north- 
and southbound (Whispering Pines Drive – Mt Hermon Road) approaches.  
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• Add westbound (Mt. Hermon Road) and northbound (Whispering Pines Drive) right-turn overlap 
phases. 

Implementation of the improvements identified above would improve operations to LOS D during the AM 
peak hour and LOS E during the PM and Saturday analysis periods. However, intersection operations do 
not meet the City’s standard of LOS D for this intersection during the PM and Saturday peak hours; 
therefore, the project’s impacts are significant and unavoidable per the City’s impact criteria.  

Mt. Hermon Road/La Madrona Drive/SR 17 Southbound off-ramp 

The intersection of Mt. Hermon Road/La Madrona Drive/SR 17 Southbound off-ramp is operated by 
Caltrans, but is within the City’s jurisdiction. To mitigate this intersection’s impact to a less than significant 
level, operations must be returned to acceptable levels.  

The operations at the Mt. Hermon Road/La Madrona Drive/SR 17 Southbound off-ramp intersection 
would be improved by making two improvements: 

• Add an eastbound right-turn overlap phase on Mt. Hermon Road 

• Add a second southbound right-turn lane from the southbound off-ramp.  

These improvements would improve operations; however, the intersection is projected to operate at an 
unacceptable LOS D during the PM and Saturday peak hours. As intersection operations do not meet the 
standard of LOS C for this intersection, the project’s impact to this intersection is significant and 
unavoidable per the City’s impact criteria.  

Mt. Hermon Road/Kings Village Road 

The following improvement was identified for the Mt. Hermon Road/Kings Village Road intersection to 
reduce or mitigate the project’s impacts:  

• Restripe the southbound (Kings Village Road) approach to a left-turn lane and a shared through-
right-turn lane.  

This improvement reduces the delay at the intersection to acceptable LOS C during the PM peak hour 
and improves operations during the Saturday peak hour. However, during the Saturday peak hour, the 
intersection is projected to continue to operate at LOS D. The project’s impact at this intersection is 
considered significant and unavoidable, since the improvements identified do not achieve acceptable 
operations.  

La Madrona Drive/Altenitas Road and Mt. Hermon Road/El Rancho Road-SR 17 Northbound off-ramp 

Peak-hour warrants were analyzed for both of the unsignalized intersections of La Madrona Drive/ 
Altenitas Road and Mt. Hermon Road/El Rancho Road-SR 17 Northbound off-ramp for the AM, PM, and 
Saturday peak hours under Project Conditions. A review of the Manual on Uniform Traffic Control Devices 
(MUTCD, 2003) traffic signal warrants shows that the peak hour signal warrants are not met, indicating 
that traffic volumes at these intersections do not meet the minimum peak-hour volume criteria necessary 
to justify installation of a traffic signal1 (see Appendix D for calculation sheets). No other feasible 
mitigation measures were identified, and the project’s impacts are considered significant and 
unavoidable.  
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TABLE 13 
MITIGATED CUMULATIVE CONDITIONS INTERSECTION LEVELS OF SERVICE 

Cumulative  Cumulative plus Project 
Mitigated Cumulative 

plus Project  
Intersection 

Peak 
Hour Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 

2. Mt. Hermon Road / Scotts Valley 
Drive 

AM 
PM 
SAT 

59.4 
92.1 
64.6 

E 
F 
E 

60.3 
101.4 
88.3 

E 
F 
F 

44.6 
79.9 
63.4 

D 
E 
E 

4. Mt. Hermon Road / La Madrona 
Drive-SR 17 SB off-ramp 

AM 
PM 
SAT 

27.6 
37.0 
35.1 

C 
D 
D 

29.1 
49.2 
60.9 

C 
D 
E 

27.4 
37.2 
37.9 

C 
D 
D 

5. La Madrona Drive / Altenitas 
Road3  

AM 
PM 
SAT 

20.9 
12.4 
12.2 

C 
B 
B 

31.7 
46.0 
123.9 

D 
E 
F 

S/U3 

S/U3 
S/U3 

7. Mt. Hermon Road / El Rancho 
Drive-SR 17 NB ramp3 

AM 
PM 
SAT 

26.9 
32.0 
32.4 

D 
D 
D 

28.1 
37.6 
44.1 

D 
E 
E 

S/U3 

S/U3 
S/U3 

8. Mt. Hermon Road / Kings Village 
Road 

AM 
PM 
SAT 

23.7 
38.2 
40.5 

C 
D 
D 

23.7 
44.5 
42.0 

C 
D 
D 

20.0 
27.8 
39.7 

B 
C 
D 

Notes:  1 Average control delay per vehicle in seconds             
                   2 LOS = Level of service. 
                  3 S/U = significant and unavoidable project impact.  
Unacceptable levels of service highlighted in bold text. 

CUMULATIVE RAMP JUNCTION LEVELS OF SERVICE 

Freeway ramp merge and diverge operations on SR 17 were evaluated at the Mt. Hermon Road 
interchange using the Cumulative and Cumulative Plus Project conditions. Table 14 presents the 
Cumulative Conditions freeway merge/diverge levels of service. All of the freeway LOS calculation 
worksheets are included in Appendix C.  

All study locations will operate at acceptable levels of service under Cumulative Conditions, both with and 
without the proposed project. Thus, the project’s cumulative impact to the freeway ramp junctions is 
considered less-than-significant. 
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TABLE 14 
CUMULATIVE AND CUMULATIVE PLUS PROJECT FREEWAY RAMP JUNCTION LEVELS OF SERVICE 

Cumulative Conditions 
Cumulative Plus Project 

Conditions 
Location and Direction 

Peak 
Hour Density1 LOS2 Density1 LOS2 

Mt. Hermon Road Interchange 

Northbound Loop On-
ramp 

AM 
PM 
SAT 

22.3 
18.7 
18.1 

C 
B 
B 

22.4 
19.0 
18.4 

C 
B 
B 

Northbound Slip Off-
ramp 

AM 
PM 
SAT 

26.6 
26.0 
26.3 

C 
C 
C 

26.9 
26.8 
27.4 

C 
C 
C 

Southbound Slip On-
ramp 

AM 
PM 
SAT 

22.9 
22.1 
25.2 

C 
C 
C 

23.0 
22.7 
26.0 

C 
C 
C 

Southbound Slip Off-
ramp 

AM 
PM 
SAT 

17.8 
21.2 
22.1 

B 
C 
C 

17.9 
21.5 
22.5 

B 
C 
C 

Notes:  1 Density = passenger car equivalents per lane mile per hour (pce/ln-mi/hr). 
 2 LOS = Level of service. 
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CHAPTER 5. CUMULATIVE CONDITIONS WITH THE MID-
TOWN INTERCHANGE 

The City of Scotts Valley’s General Plan (1993) identifies a future Mid-Town interchange on SR 17 
between the Granite Creek Road and Mt. Hermon Road interchanges. This chapter analyzes the impacts 
of the proposed retail project on the surrounding roadway system with construction of the Mid-Town 
interchange. The operations of the study intersections and freeway ramp junctions were analyzed under 
Cumulative (No Project) and Plus Project Conditions with level of service (LOS) calculations.  

CUMULATIVE WITH MID-TOWN INTERCHANGE TRAFFIC VOLUMES 

No Project Conditions 

Cumulative Conditions volumes were adjusted to reflect the changes to traffic patterns expected with the 
construction of the Mid-Town interchange. This interchange is included as a mid-term transportation 
improvement (action item CA 133) in the City’s General Plan (1993), and would be located between Mt. 
Hermon Road and Granite Creek Road on SR 17, connecting El Pueblo Road to Green Hills Road. The 
interchange is not fully funded, but is evaluated here for informational purposes.  

Construction of the Mid-Town interchange would shift some traffic away from the existing interchanges at 
Mt. Hermon Road and Granite Creek Road. The new freeway access would improve access to the homes 
and businesses on Scotts Valley Drive in the vicinity of Carbonero Way, and would also likely serve some 
regional traffic seeking to avoid congestion on Mt. Hermon Road. Some drivers who currently drive 
eastbound on Mt. Hermon Road to northbound SR 17 might instead turn left to northbound Scotts Valley 
Drive to access SR 17 via the Mid-Town interchange; however, the eastbound left-turn movement at the 
Mt. Hermon Road/Scotts Valley Drive intersection is currently near capacity, making this route less 
desirable. Similarly, the reverse movements (southbound SR 17 to westbound Mt. Hermon Road) would 
also see a minor shift in traffic as some drivers exit at the new interchange. However, since drivers on Mt. 
Hermon Road do not experience excessive delays (defined as having to wait through multiple cycles of a 
signal to clear an intersection), and that Scotts Valley Drive also experiences moderate congestion, the 
Mid-Town interchange is not expected to cause a substantial shift in travel patterns for regional traffic.  

Local traffic, particularly traffic to and from Scotts Valley Drive, would be shifted away from the Mt. 
Hermon Road and Granite Creek Road interchanges to the new Mid-Town interchange. Traffic volumes 
for Cumulative Conditions with the Mid-Town Interchange are presented on Figure 9.  

Plus Project Conditions 

Traffic generated by the proposed project was added to the roadway network following the process 
described in Chapter 3. Given the proximity of the proposed site to the Mt. Hermon interchange, travel 
patterns of project traffic are not expected to divert to use the proposed the Mid-Town interchange; thus, 
the trip distribution and assignment presented in Chapter 4 were added to Cumulative (No Project) with 
Mid-Town Interchange traffic volumes to represent Cumulative Plus Project with Mid-Town Interchange 
peak-hour volumes, as presented on Figure 10.  
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CUMULATIVE WITH MID-TOWN INTERCHANGE INTERSECTION LEVELS OF SERVICE 

Intersection LOS calculations were conducted to evaluate intersection operations under Cumulative with 
Mid-Town Interchange Conditions. The results of the LOS analysis for both Cumulative and Cumulative 
Plus Project Conditions with the Mid-Town Interchange are summarized in Table 15. The corresponding 
LOS calculation sheets are included in Appendix B.  

The addition of project traffic is projected to degrade operations at the signalized intersections of Mt. 
Hermon Road/Scotts Valley Drive, Mt. Hermon Road/La Madrona Drive-SR 17 Southbound off-ramp, and 
Mt. Hermon Road/Kings Village Road during at least one peak hour. Project-added traffic would worsen 
operations at these intersections during the AM, PM, and Saturday peak hours. These are considered 
significant impacts. 

The eastbound approach to the La Madrona Drive/Altenitas Road intersection is expected to degrade to 
unacceptable levels under Cumulative Plus Project Conditions during the AM, PM, and Saturday peak 
hours. The southbound approach to the Mt. Hermon Road/El Rancho Drive-SR 17 Northbound ramps 
intersection is projected to degrade by one letter grade during the AM and PM peak hours. These are 
considered significant impacts.  

TABLE 15 
CUMULATIVE AND CUMULATIVE PLUS PROJECT WITH MID-TOWN INTERCHANGE  

INTERSECTION LEVELS OF SERVICE 

Cumulative Conditions 
Cumulative Plus Project 

Project Conditions 
Intersection Peak Hour Delay1 LOS2 Delay1 LOS2 

1. Scotts Valley Drive / Bean Creek 
Road 

AM 
PM 
SAT 

23.7 
15.3 
15.2 

C 
B 
B 

23.5 
15.4 
15.2 

C 
B 
B 

2. Mt. Hermon Road / Scotts Valley 
Drive 

AM 
PM 
SAT 

60.4 
97.9 
58.3 

E 
F 
E 

60.1 
103.4 
74.5 

E 
F 
E 

3. Mt. Hermon Road / Glen Canyon 
Road 

AM 
PM 
SAT 

16.7 
23.5 
15.9 

B 
C 
B 

16.7 
24.7 
17.2 

B 
C 
C 

4. Mt. Hermon Road / La Madrona 
Drive-SR 17 SB off-ramp 

AM 
PM 
SAT 

21.0 
24.4 
23.2 

C 
C 
C 

23.0 
36.3 
41.9 

C 
D 
D 

5. La Madrona Drive / Altenitas 
Road3 

AM 
PM 
SAT 

20.9 
12.4 
12.2 

C 
B 
B 

31.7 
45.8 

123.5 

D 
E 
F 

6. La Madrona Drive / Silverwood 
Road3 

AM 
PM 
SAT 

11.5 
9.9 
9.6 

B 
A 
A 

11.5 
10.1 
9.8 

B 
B 
A 

7. Mt. Hermon Road / El Rancho 
Drive-SR 17 NB ramp3 

AM 
PM 
SAT 

20.1 
28.1 
28.8 

C 
D 
D 

20.8 
32.7 
38.3 

C 
D 
E 
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TABLE 15 
CUMULATIVE AND CUMULATIVE PLUS PROJECT WITH MID-TOWN INTERCHANGE  

INTERSECTION LEVELS OF SERVICE 

Cumulative Conditions 
Cumulative Plus Project 

Project Conditions 
Intersection Peak Hour Delay1 LOS2 Delay1 LOS2 

8. Mt. Hermon Road / Kings Village 
Road 

AM 
PM 
SAT 

22.5 
39.6 
41.3 

C 
D 
D 

22.5 
46.2 
45.0 

C 
D 
D 

Notes:  1 Average control delay per vehicle in seconds.  Delay and LOS at unsignalized intersections are for the worst-case 
movement.  

            2 LOS = Level of service.  
                    3 Unsignalized intersection 
Project impacts highlighted in bold text. 

Cumulative Plus Project Mitigation Measures 

Intersection impacts were identified at the Mt. Hermon Road/Scotts Valley Drive and Mt. Hermon Road/La 
Madrona Drive/SR 17 Southbound off-ramp intersections. This section describes possible measures to 
mitigate the project’s impact to these intersections with the Mid-Town interchange in place. Mitigated 
levels of service for the impacted intersections are presented in Table 16.  

Mt. Hermon Road/Scotts Valley Drive 

Similar to the scenarios without the Mid-Town interchange, addition of the following improvements would 
improve operations at the Mt. Hermon Road/Scotts Valley Drive intersection:  

• Add second westbound (Mt. Hermon Road) left-turn lane. 

• Restripe the northbound (Whispering Pines Drive) approach to provide a separate left-turn, 
through, and right-turn lanes. Convert split phasing to protected left-turn phasing for the north- 
and southbound approaches (Whispering Pines Drive – Mt. Hermon Road).  

• Add westbound (Mt. Hermon Road) and northbound (Whispering Pines Drive) right-turn overlap 
phases. 

Implementation of the improvements identified above would improve operations to acceptable LOS D or 
better during the AM and Saturday peak hours and LOS E during the PM analysis period. Since 
intersection operations do not meet the City’s standard of LOS D for this intersection during the PM peak 
hour, the project’s impacts are significant and unavoidable.  

Mt. Hermon Road/La Madrona Drive/SR 17 Southbound off-ramp 

The intersection of Mt. Hermon Road/La Madrona Drive/SR 17 Southbound off-ramp is operated by 
Caltrans, but is within the City’s jurisdiction. To mitigate this intersection’s impact to a less than significant 
level, operations must be returned to acceptable levels. 
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Unlike the scenarios without the Mid-Town interchange, the impacts at the Mt. Hermon Road/La Madrona 
Drive/SR 17 Southbound off-ramp intersection could be mitigated by implementing both of the 
improvements below: 

• Add an eastbound right turn overlap phase on Mt. Hermon Road. 

• Add a second southbound right-turn lane from the Southbound off-ramp.  

These improvements would reduce Cumulative Plus Project Conditions delay to acceptable levels during 
the AM, PM, and Saturday peak hours. With the above mitigation measures, the project’s impact to this 
intersection is considered less-than-significant. 

Mt. Hermon Road/Kings Village Road 

The following mitigation measure was identified for the Mt. Hermon Road/Kings Village Road intersection 
to reduce or mitigate the project’s impacts:  

• Restripe the southbound (Kings Village Road) approach to a left-turn lane and a shared through-
right-turn lane.  

This improvement reduces the delay at the intersection to acceptable LOS C during the AM and PM peak 
hours and reduces the delay during the Saturday peak hour. The project’s impact at this intersection is 
considered significant and unavoidable, since the improvements identified do not achieve acceptable 
LOS C operations during the Saturday peak hour. 

La Madrona Drive/Altenitas Road and Mt. Hermon Road/El Rancho Road-SR 17 Northbound off-ramp 

Peak-hour warrants were analyzed for both of these intersections for the AM, PM, and Saturday peak 
hours under Project Conditions. A review of the Manual on Uniform Traffic Control Devices (MUTCD, 
2003) traffic signal warrants shows that the peak hour signal warrants are not met, indicating that traffic 
volumes at these intersections do not meet the minimum peak-hour volume criteria necessary to justify 
installation of a traffic signal1 (see Appendix D for calculation sheets). No other feasible mitigation 
measures were identified, and the project’s impacts are considered significant and unavoidable. 

TABLE 16 
MITIGATED MID-TOWN INTERCHANGE CONDITIONS INTERSECTION LEVELS OF SERVICE 

Cumulative  Cumulative Plus Project 
Mitigated Cumulative 

Plus Project  
Intersection 

Peak 
Hour Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 

2. Mt. Hermon Road / Scotts Valley 
Drive 

AM 
PM 
SAT 

60.4 
97.9 
58.3 

E 
F 
E 

60.1 
103.4 
74.5 

E 
F 
E 

34.2 
61.0 
51.3 

C 
E 
D 

4. Mt. Hermon Road / La Madrona 
Drive-SR 17 SB off-ramp 

AM 
PM 
SAT 

21.0 
24.4 
23.2 

C 
C 
C 

23.0 
36.3 
41.9 

C 
D 
D 

22.2 
29.4 
30.6 

C 
C 
C 

5. La Madrona Drive / Altenitas 
Road 

AM 
PM 
SAT 

20.9 
12.4 
12.2 

C 
B 
B 

31.7 
45.8 
123.5 

D 
E 
F 

S/U3 

S/U3 
S/U3 
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TABLE 16 
MITIGATED MID-TOWN INTERCHANGE CONDITIONS INTERSECTION LEVELS OF SERVICE 

Cumulative  Cumulative Plus Project 
Mitigated Cumulative 

Plus Project  
Intersection 

Peak 
Hour Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 

7. Mt. Hermon Road / El Rancho 
Drive-SR 17 NB ramp 

AM 
PM 
SAT 

20.1 
28.1 
28.8 

C 
D 
D 

20.8 
32.7 
38.3 

C 
D 
E 

N/A 

S/U3 
S/U3 

8. Mt. Hermon Road / Kings Village 
Road 

AM 
PM 
SAT 

22.5 
39.6 
41.3 

C 
D 
D 

22.5 
46.2 
45.0 

C 
D 
D 

22.2 
30.4 
38.8 

C 
C 
D 

Notes:  1 Average control delay per vehicle in seconds.               
                   2 LOS = Level of service.  
           3 S/U = significant and unavoidable project impact.Unacceptable levels of service highlighted in bold text. 

CUMULATIVE RAMP JUNCTION LEVELS OF SERVICE 

Table 17 presents the freeway ramp junction levels of service for Cumulative and Cumulative Plus Project 
Conditions with the Mid-Town interchange. All ramps are projected to continue operating at the same 
level of service as under Cumulative Conditions. Thus, the project’s impact to the freeway ramp junctions 
is considered less-than-significant.  

TABLE 17 
CUMULATIVE AND CUMULATIVE PLUS  PROJECT FREEWAY RAMP JUNCTION LEVELS OF SERVICE 

Cumulative  Cumulative Plus Project  
Location and Direction 

Peak 
Hour Density1 LOS2 Density1 LOS2 

Mt. Hermon Road Interchange 

Northbound Loop On-
ramp 

AM 
PM 
SAT 

22.3 
18.7 
18.1 

C 
B 
B 

22.3 
19.0 
18.4 

C 
B 
B 

Northbound Slip Off-
ramp 

AM 
PM 
SAT 

26.6 
26.0 
26.3 

C 
C 
C 

26.9 
26.8 
27.4 

C 
C 
C 

Southbound Slip On-
ramp 

AM 
PM 
SAT 

22.9 
22.1 
25.2 

C 
C 
C 

23.0 
22.7 
26.0 

C 
C 
C 

Southbound Slip Off-
ramp 

AM 
PM 
SAT 

17.8 
21.2 
22.1 

B 
C 
C 

17.9 
21.5 
22.5 

B 
C 
C 

Notes:  1 Density = passenger car equivalents per lane mile per hour (pce/ln-mi/hr). 
 2 LOS = Level of service. 
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CHAPTER 6. ALTERNATIVE PROJECT SITE 

This chapter analyzes the potential impacts of locating the proposed project at an alternative site, on the 
east side of SR 17 on Santa’s Village Road just north of the existing Enterprise Technology Center. The 
alternative proposed project site and project study area are presented on Figure 11. Four study 
intersections were identified and levels of service were evaluated for each location. Additionally, ramp 
junction levels of service (LOSs) at the Granite Creek Road interchange and the Santa’s Village Road 
northbound hook ramps were evaluated. LOS calculations were completed for the same analysis 
scenarios as for the proposed project site on La Madrona Drive.  

Intersections 

1. Scotts Valley Drive / Granite Creek Road 

2. Scotts Valley Drive / SR 17 Southbound Ramps 

3. Granite Creek Road – SR 17 Northbound Ramps / Santa’s Village Road 

4. Santa’s Village Road / SR 17 Northbound Hook Ramps 

Freeway Ramp Junctions 

1. SR 17 / Granite Creek Road interchange 

2. SR 17 / Santa’s Village Road northbound interchange 

The study locations were evaluated for the weekday AM (7:00 – 9:00) and PM (4:00 – 6:00) peak periods, 
both with and without the proposed project. Saturday conditions were not analyzed for the alternative site, 
since all the study intersections operate acceptably for weekday conditions. It is expected that Saturday 
operations would be better than those during weekday conditions; thus, no additional impacts are 
anticipated for the Saturday peak hour. Operations were also evaluated with a new Mid-Town interchange 
on SR 17, which would alter traffic volumes and distribution patterns in the study area. The project is also 
expected to have the same effect on operations (as described in Chapters 4 and 5) at the Kings Village 
Drive/Mount Hermon Road intersection.  

EXISTING CONDITIONS 

Existing Traffic Volumes 

Intersection and freeway ramp operations were evaluated during weekday AM and PM peak traffic 
conditions. A peak period traffic count was conducted in March 2009 at the unsignalized study 
intersection of Santa’s Village Road / SR 17 Northbound Ramps. Recent traffic counts for the signalized 
study intersections were obtained from the City of Scotts Valley. The new peak hour counts are contained 
in Appendix A. The highest one-hour total or peak-hour traffic volume at each study intersection is shown 
on Figure 12.  

Existing Levels of Service 

Intersections 

The existing lane configurations and the peak-hour turning movement volumes on Figure 12 were used 
to calculate the levels of service for each of the four study intersections during the AM and PM peak 
periods. The results of the existing LOS analysis are presented in Table 18 and the corresponding 
calculation sheets are contained in Appendix B. The unsignalized intersection of Santa’s Village Road 
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and SR 17 Northbound hook ramps is an all-way stop controlled intersection. The LOS method for this 
type of intersection calculates the average control delay of all movements and correlates it to a LOS 
based on the delay ranges in Table 2. 

TABLE 18 
ALTERNATIVE SITE – EXISTING INTERSECTION LEVELS OF SERVICE 

Intersection 
Type of 
Control 

 
Count Date

Peak 
Hour Delay1 LOS2 

1. Scotts Valley Drive / Granite 
Creek Road Signal 

9/26/2006 
9/26/2006 

AM 
PM 

21.6 
18.8 

C 
B 

2. Scotts Valley Drive / SR 17 
Southbound Ramps Signal 

9/26/2006 
9/26/2006 

AM 
PM 

24.0 
20.1 

C 
C 

3. Granite Creek Road-SR 17 
Northbound Ramps/Santa’s 
Village Road 

Signal 
9/26/2006 
9/26/2006 

AM 
PM 

27.2 
24.4 

C 
C 

4. Santa’s Village Road/SR 17 
Northbound Hook Ramps All-Way Stop

3/24/2009 
3/24/2009 

AM 
PM 

7.2 
7.2 

A 
A 

Notes: 1Average control delay per vehicle in seconds           
 2 LOS = Level of service. 
Unacceptable levels of service are indicated in bold. 

The results indicate that all of the intersections are operating at acceptable levels during both peak hours.  

Freeway Ramp Junctions  

Freeway ramp merge or diverge operations on SR 17 were evaluated at the Granite Creek Road and 
Santa’s Village Road interchanges since these will be primary access points for project-generated traffic. 
The analysis evaluates ramp operations where they connect with the mainline freeway, either as a merge 
or a diverge section. SR 17 has two travel lanes in each direction in the vicinity of the alternative project 
site. Table 19 presents the existing freeway ramp junction merge/diverge levels of service.  The LOS 
calculation worksheets are included in Appendix C. All ramps operate acceptably at LOS C or better 
during the peak hours. 

TABLE 19 
ALTERNATIVE SITE – EXISTING CONDITIONS RAMP JUNCTION LEVELS OF SERVICE 

Location and Direction Peak Hour Density1 LOS2 

SR 17/Granite Creek Road Interchange 

Northbound Slip On-ramp 
AM 
PM 

20.8 
17.4 

C 
B 

Northbound Slip Off-ramp 
AM 
PM 

24.1 
19.4 

C 
B 

Southbound Slip On-ramp 
AM 
PM 

14.0 
16.6 

B 
B 
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TABLE 19 
ALTERNATIVE SITE – EXISTING CONDITIONS RAMP JUNCTION LEVELS OF SERVICE 

Location and Direction Peak Hour Density1 LOS2 

Southbound Slip Off-ramp 
AM 
PM 

15.3 
18.7 

B 
B 

SR 17/Santa’s Village Road Interchange 

Northbound Slip Off-ramp 
AM 
PM 

21.3 
17.6 

C 
B 

Northbound Slip On-ramp 
AM 
PM 

17.3 
14.6 

B 
B 

Notes:  1 Density = passenger car equivalents per lane mile per hour (pce/ln-mi/hr). 
 2 LOS = Level of service. 

EXISTING PLUS PROJECT CONDITIONS 

The impacts of the proposed retail development on an alternative site on the surrounding roadway system 
are discussed in this section. A similar process was used to assign project traffic to the adjacent roadway 
network as under the La Madrona Drive site analysis. This section describes the operations of the study 
intersections and freeway ramps with LOS calculations, and project impacts are identified by comparing 
the LOS results under Project Conditions to those under Existing Conditions.   

Project Description and Project Conditions Traffic Volumes  

The project description and trip generation estimates are assumed to be the same for the Santa’s Village 
Road alternative site as the La Madrona Drive site. The project trip distribution patterns were defined for 
the alternative site location as shown on Figure 13. The distribution pattern was generally assumed to be 
the same as that analyzed for the La Madrona Drive site for regional traffic; local traffic distribution was 
revised to account for relative locations of complementary land uses and existing travel patterns. The 
project trips were then assigned to the roadway system based on the directions of approach and 
departure shown on Figure 13.  

Project-generated trips for both peak hours were added to existing traffic volumes to estimate total 
volumes under Project Conditions. The project trip assignment and Existing Plus Project traffic volumes 
are presented on Figure 13.  

Existing Plus Project Intersection Levels of Service 

Levels of service were calculated for all of the study intersections using the Existing Plus Project traffic 
volumes and the existing intersection lane configurations and traffic control devices. Table 20 presents 
the LOS results under Existing Conditions, both without and with the proposed project. The corresponding 
LOS calculation sheets are included in Appendix B.  

Operations of the study intersections are projected to continue to operate at acceptable levels under 
Project conditions, with the exception of Granite Creek Road/SR17 Northbound Ramps/Santa’s Village 
Road which degrades to unacceptable LOS E during the PM peak hour. This is considered a significant 
project impact.  
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TABLE 20 
ALTERNATIVE SITE – PROJECT CONDITIONS INTERSECTION LEVELS OF SERVICE 

Existing Conditions Project Conditions 
Intersection 

Type of 
Control 

Peak 
Hour Delay1 LOS2 Delay1 LOS2 

1. Scotts Valley Drive / 
Granite Creek Road Signal 

AM 
PM 

21.6 
18.8 

C 
B 

23.5 
25.7 

C 
C 

2. Scotts Valley Drive / SR 
17 Southbound Ramps Signal 

AM 
PM 

24.0 
20.1 

C 
C 

24.1 
22.4 

C 
C 

3. Granite Creek Road-SR 
17 Northbound 
Ramps/Santa’s Village Road 

Signal 
AM 
PM 

27.2 
24.4 

C 
C 

28.5 
62.6 

C 
E 

4. Santa’s Village Road/SR 
17 Northbound Hook Ramps 

All-Way 
Stop 

AM 
PM 

7.2 
7.2 

A 
A 

7.7 
11.1 

A 
B 

Notes: 1Average control delay per vehicle in seconds.   
           2 LOS = Level of service. 
Significant impacts are indicated in bold. 

Existing Plus Project Mitigation Measures 

An intersection impact was identified at the Granite Creek Road/Santa’s Village/SR 17 Northbound Ramp 
intersection for the PM peak hour. The following improvements were identified for the Granite Creek 
Road/Santa’s Village/SR 17 Northbound Ramp intersection to mitigate the project’s impacts: 

• Restripe the southbound (Santa’s Village Road) approach to provide a shared right-turn/through 
lane and a separate left-turn lane. Convert split phasing to protected left-turn phasing for the 
north- and southbound (Granite Creek Road – Santa’s Village Road) approaches.  

With the addition of these improvements, the intersection is projected to operate at acceptable levels with 
32.9 seconds of delay during the PM peak hour. These improvements mitigate the project’s impacts to a 
less-than-significant level. The feasibility of truck turning maneuvers was evaluated to verify this 
improvement is possible. The truck turn template diagram and conceptual design are presented in 
Appendix F.  

CUMULATIVE CONDITIONS 

Cumulative Conditions, both without and with the proposed project, representing conditions ten (10) years 
from Existing Conditions, or approximately year 2018, are described in this section.  

Cumulative Traffic Volumes 

Cumulative traffic volumes were estimated using a similar process as described in Chapter 3. An annual 
growth rate of 0.6%, determined from the Association of Monterey Bay Area Governments (AMBAG) 
regional travel demand model were applied to regional roadway facilities, including SR 17, Granite Creek 
Road, and Scotts Valley Drive. In addition, traffic estimates for approved (but not yet constructed) projects 
in the vicinity of the site were added to the Existing plus regional growth traffic volumes. The approved 
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developments analyzed in this study are consistent with the Scotts Valley Town Center Specific Plan EIR 
(2008). The resulting Cumulative traffic volumes are shown on Figure 12. 

Traffic volumes under Cumulative Conditions with the proposed project were determined by adding the 
Cumulative traffic volumes and the project trip assignment (from Figure 13), as shown on Figure 14.  

Cumulative Roadway Improvements 

No planned or funded improvements to study locations were identified for this scenario, so the roadway 
network is assumed to be the same under Cumulative Conditions as it is under Existing Conditions. 

Cumulative Intersection Levels of Service 

Levels of service were calculated for all of the study intersections using the Cumulative traffic volumes 
and the existing intersection lane configurations and traffic control devices. Table 21 presents the LOS 
results under Cumulative Conditions, both without and with the proposed project. The corresponding LOS 
calculation sheets are included in Appendix B.  

TABLE 21 
ALTERNATIVE  SITE – CUMULATIVE INTERSECTION LEVELS OF SERVICE 

Cumulative  Cumulative Plus Project 
Intersection 

Type of 
Control 

Peak 
Hour Delay1 LOS2 Delay1 LOS2 

1. Scotts Valley Drive / Granite Creek Road Signal 
AM 
PM 

20.0 
27.0 

C 
C 

21.0 
36.3 

C 
D 

2. Scotts Valley Drive / SR 17 Southbound 
Ramps Signal 

AM 
PM 

23.1 
26.3 

C 
C 

23.3 
27.9 

C 
C 

3. Granite Creek Road-SR 17 Northbound 
Ramps/Santa’s Village Road Signal 

AM 
PM 

28.5 
33.3 

C 
C 

32.1 
53.5 

C 
D 

4. Santa’s Village Road/SR 17 Northbound 
Hook Ramps 

All-Way 
Stop 

AM 
PM 

7.2 
7.5 

A 
A 

7.6 
10.8 

A 
B 

Notes: 1Average control delay per vehicle in seconds.   
           2 LOS = Level of service. 
Significant impacts are indicated in bold. 

Operations of the study intersections are projected to continue to operate at acceptable levels under 
Cumulative Conditions, with the exception of Granite Creek Road/SR 17 Northbound Ramps/Santa’s 
Village Road. The addition of project traffic is projected to degrade operations at the Granite Creek 
Road/Santa’s Village/SR 17 Northbound Ramp intersection to unacceptable LOS D during the PM peak 
hour. This is considered a significant project impact. 

Queuing Analysis 

A queuing analysis was completed at the all-way stop controlled Santa’s Village Road/SR 17 Northbound 
Hook Ramp intersection to review possible queuing impacts on the SR 17 freeway operations. The 
results showed that, based on the projected traffic volumes and available gaps, no more than two 
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vehicles are estimated to be queued on any one approach during the AM or PM peak hours. Additionally, 
SimTraffic results were reviewed qualitatively to confirm the results of the queuing calculations, and no 
significant vehicular queues were observed. Queuing calculations are included in Appendix D. 

Cumulative Ramp Junction Levels of Service 

Freeway ramp merge and diverge operations on SR 17 were evaluated at the Granite Creek Road and 
Santa’s Village Road interchanges using the Cumulative traffic volumes. Table 22 presents the 
Cumulative Conditions freeway ramp merge/diverge levels of service. The LOS calculation worksheets 
are included in Appendix C. All study locations will operate at acceptable levels of service under 
Cumulative Conditions.   

TABLE 22 
ALTERNATIVE SITE – CUMULATIVE RAMP JUNCTION LEVELS OF SERVICE 

Cumulative Conditions 
Cumulative Plus Project 

Conditions 
Location and Direction 

Peak 
Hour Density1 LOS2 Density1 LOS2 

SR 17/Granite Creek Road Interchange 

Northbound Slip On-
ramp 

AM 
PM 

21.6 
18.2 

C 
B 

22.0 
19.0 

C 
B 

Northbound Slip Off-
ramp 

AM 
PM 

25.1 
20.6 

C 
C 

25.4 
21.5 

C 
C 

Southbound Slip On-
ramp 

AM 
PM 

14.7 
17.8 

B 
B 

14.8 
18.6 

B 
B 

Southbound Slip Off-
ramp 

AM 
PM 

15.9 
19.5 

B 
B 

16.0 
19.8 

B 
B 

SR 17/Santa’s Village Road Interchange 

Northbound Slip Off-
ramp 

AM 
PM 

17.7 
15.6 

B 
B 

17.7 
15.6 

B 
B 

Northbound Slip On-
ramp 

AM 
PM 

22.3 
18.4 

C 
B 

22.6 
19.3 

C 
B 

Notes:  1 Density = passenger cars per lane mile per hour (pc/mi/hr). 
 2 LOS = Level of service. 

Cumulative Plus Project Mitigation Measures 

An intersection impact was identified at the Granite Creek Road/Santa’s Village/SR 17 Northbound Ramp 
intersection for the PM peak hour. This section identifies improvements to mitigate the project’s impact to 
this intersection.  

The following two improvements were identified for the Granite Creek Road/Santa’s Village/SR 17 
Northbound Ramp intersection: 

• Restripe the southbound (Santa’s Village Road) approach to provide a shared right-turn and 
through lane, and a separate left-turn lane. Convert split phasing to protected left-turn phasing for 
the north- and southbound (Granite Creek Road – Santa’s Village Road) approaches.  
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• Add northbound (Granite Creek Road) right-turn overlap phases. 

With the addition of these improvements, the intersection is projected to operate at acceptable levels with 
32.2 seconds of delay for the AM peak hour, but still operate at an unacceptable level of service with 43.0 
seconds of delay for the PM peak hour. To fully mitigate the project’s impact, the following mitigation 
measure was identified:  

• Restripe the southbound (Santa’s Village Road) approach to provide a shared right-turn/through 
lane, and a shared left-turn/through lane and maintain split phasing for the north- and southbound 
(Granite Creek Road – Santa’s Village Road) approaches.  

With the addition of these improvements, the intersection is projected to operate at acceptable levels for 
both peak-hours with 33.7 seconds and 29.9 seconds of delay. These improvements mitigate the 
project’s impacts to a less-than-significant level.  

No significant impacts were identified for the SR 17 ramp junctions, thus no mitigation measures are 
proposed for these facilities.  

CUMULATIVE CONDITIONS WITH MID-TOWN INTERCHANGE 

As described in Chapter 5, the City of Scotts Valley’s General Plan (1993) identifies a future Mid-Town 
interchange on SR 17 between the Granite Creek Road and Mt. Hermon Road interchanges. This section 
describes operations of the study intersections and freeway ramp junctions with the Mid-Town 
interchange in place.  

Cumulative with Mid-Town Interchange Traffic Volumes 

Construction of this interchange would shift some traffic away from the existing interchanges at Mt. 
Hermon Road and Granite Creek Road. Some drivers who currently drive northbound on Scotts Valley 
Drive to Granite Creek Road and SR 17 might instead access SR 17 from the Mid-Town interchange. 
Local traffic, particularly traffic to and from Scotts Valley Drive, would be shifted away from the Mt. 
Hermon Road and Granite Creek Road interchanges to the new Mid-Town interchange. Traffic volumes 
for Cumulative Conditions with the Mid-Town Interchange are presented on Figure 12.  

Cumulative Plus Project with Mid-town Interchange Traffic Volumes 

Traffic generated by the proposed project on the alternative site was added to the roadway network 
following the process described above. Given the proximity of the alternative site to the Granite Creek 
interchange, travel patterns of project traffic are not expected to divert to use the proposed the Mid-Town 
interchange; thus, the trip distribution and assignment presented earlier in this chapter were added to 
Cumulative (No Project) with Mid-Town Interchange traffic volumes to represent Cumulative Plus Project 
with Mid-Town Interchange peak-hour volumes, as presented on Figure 14.  

Cumulative with Mid-Town Interchange Intersection Levels of Service 

Intersection LOS calculations were conducted to evaluate intersection operations under Cumulative and 
Cumulative Plus Project conditions with the Mid-Town Interchange. The results of the LOS analysis for 
both scenarios with the Mid-Town Interchange are summarized in Table 23. The corresponding LOS 
calculation sheets are included in Appendix B.  

The addition of project traffic is projected to degrade operations at the Granite Creek Road/Santa’s 
Village/SR 17 Northbound Ramp intersection to unacceptable LOS D. This is considered a significant 
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project impact. The remaining intersections are projected to operate at acceptable levels under Project 
conditions.  

TABLE 23 
ALTERNATIVE SITE – CUMULATIVE WITH MID-TOWN INTERCHANGE   

INTERSECTION LEVELS OF SERVICE 

Cumulative with Mid-
Town 

Cumulative Plus Project with 
Mid-Town 

Intersection 
Type of 
Control

Peak
Hour Delay1 LOS2 Delay1 LOS2 

1. Scotts Valley Drive / Granite Creek 
Road Signal

AM 
PM 

18.5 
26.8 

B 
C 

19.2 
32.2 

B 
C 

2. Scotts Valley Drive / SR 17 
Southbound Ramps Signal

AM 
PM 

22.0 
26.4 

C 
C 

22.1 
28.4 

C 
C 

3. Granite Creek Road-SR 17 
Northbound Ramps/Santa’s Village Road Signal

AM 
PM 

28.3 
29.6 

C 
C 

32.2 
43.9 

C 
D 

4. Santa’s Village Road/SR 17 
Northbound Hook Ramps 

All-Way 
Stop 

AM 
PM 

7.2 
7.5 

A 
A 

7.6 
10.8 

A 
B 

Notes: 1Average control delay per vehicle in seconds.   
           2 LOS = Level of service. 
Significant impacts are indicated in bold. 

Queuing Analysis 

As described in the Cumulative Plus Project Conditions section for the Santa’s Village alternative site, a 
queuing analysis was completed at the all-way stop controlled Santa’s Village Road/SR 17 Northbound 
Hook Ramp intersection to review possible queuing impacts on the SR 17 freeway operations. As traffic 
volumes at the Santa’s Village Road/SR 17 Northbound Hook Ramp intersection are not expected to 
change with construction of the Mid-Town interchange, the queuing analysis described previously is 
applicable to the Mid-Town interchange scenario as well.  

Cumulative Plus Project Ramp Junction Levels of Service 

Table 24 presents the freeway ramp junction levels of service for Cumulative and Cumulative Plus Project 
Conditions. All ramps are projected to continue operating at acceptable levels.  Thus, the project’s impact 
to the freeway ramp junctions is considered less-than-significant.  

TABLE 24 
ALTERNATIVE SITE – CUMULATIVE WITH MID-TOWN INTERCHANGE RAMP JUNCTION LEVELS OF 

SERVICE 

Cumulative with Mid-Town 
Interchange Conditions 

Cumulative Plus Project with 
Mid-Town Interchange 

Conditions 
Location and Direction 

Peak 
Hour Density1 LOS2 Density1 LOS2 
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TABLE 24 
ALTERNATIVE SITE – CUMULATIVE WITH MID-TOWN INTERCHANGE RAMP JUNCTION LEVELS OF 

SERVICE 

Cumulative with Mid-Town 
Interchange Conditions 

Cumulative Plus Project with 
Mid-Town Interchange 

Conditions 
Location and Direction 

Peak 
Hour Density1 LOS2 Density1 LOS2 

SR 17/Granite Creek Road Interchange 

Northbound Slip On-
ramp 

AM 
PM 

21.6 
18.2 

C 
B 

22.0 
19.0 

C 
B 

Northbound Slip Off-
ramp 

AM 
PM 

 25.0 
20.5 

C 
C 

25.4 
21.4 

C 
C 

Southbound Slip On-
ramp 

AM 
PM 

14.6 
17.8 

B 
B 

14.8 
18.6 

B 
B 

Southbound Slip Off-
ramp 

AM 
PM 

15.9 
19.5 

B 
B 

16.0 
19.8 

B 
B 

SR 17/Santa’s Village Road Interchange 

Northbound Slip Off-
ramp 

AM 
PM 

17.7 
15.6 

B 
B 

17.7 
15.6 

B 
B 

Northbound Slip On-
ramp 

AM 
PM 

22.3 
18.4 

C 
B 

22.6 
19.3 

C 
B 

Notes:  1 Density = passenger car equivalents per lane mile per hour (pce/ln-mi/hr). 
 2 LOS = Level of service. 

Cumulative Plus Project Mitigation Measures 

An intersection impact was identified at the Granite Creek Road/Santa’s Village/SR 17 Northbound Ramp 
intersection. This section describes improvements to mitigate the project’s impact to this intersection: 

• Restripe the southbound (Santa’s Village Road) approach to provide a shared right-turn and 
through lane, and a separate left-turn lane. Convert split phasing to protected left-turn phasing for 
the north- and southbound (Granite Creek Road – Santa’s Village Road) approaches.  

• Add northbound (Granite Creek Road) right-turn overlap phases. 

With the addition of these improvements, the intersection is projected to operate at acceptable levels with 
31.2 seconds of delay for the AM peak-hour and 33.5 seconds of delay for the PM peak-hour. With these 
improvements, the project’s impact is considered less-than-significant.  

No significant impacts were identified for the SR 17 ramp junctions, thus no mitigation measures are 
proposed for these facilities.  
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 ALTERNATIVE SITE NEAR-TERM PLUS
PROJECT PEAK-HOUR TRAFFIC VOLUMES

FIGURE 13
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Traffic Data Service
Campbell, CA

(408) 377-2988
tdsbay@cs.com File Name : 1AM FINAL

Site Code : 00000001
Start Date : 8/7/2007
Page No : 1

Groups Printed- Vehicles
MT HERMON RD

Southbound
EL RANCHO DR

Westbound
SR-17 NB RAMPS

Northbound Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 141 0 4 0 145 3 0 0 0 3 2 106 0 0 108 0 0 0 0 0 256
07:15 AM 142 0 3 0 145 3 2 0 0 5 2 160 0 0 162 0 0 0 0 0 312
07:30 AM 150 0 2 0 152 4 0 0 0 4 5 238 0 0 243 0 0 0 0 0 399
07:45 AM 146 0 10 0 156 6 2 0 0 8 1 266 0 0 267 0 0 0 0 0 431

Total 579 0 19 0 598 16 4 0 0 20 10 770 0 0 780 0 0 0 0 0 1398

08:00 AM 168 0 5 0 173 5 0 0 0 5 4 253 0 0 257 0 0 0 0 0 435
08:15 AM 146 0 3 0 149 11 2 0 0 13 1 226 0 0 227 0 0 0 0 0 389
08:30 AM 137 0 3 0 140 8 1 0 0 9 6 215 0 0 221 0 0 0 0 0 370
08:45 AM 150 0 7 0 157 6 0 0 0 6 2 269 0 0 271 0 0 0 0 0 434

Total 601 0 18 0 619 30 3 0 0 33 13 963 0 0 976 0 0 0 0 0 1628

Grand Total 1180 0 37 0 1217 46 7 0 0 53 23 1733 0 0 1756 0 0 0 0 0 3026
Apprch % 97 0 3 0 86.8 13.2 0 0 1.3 98.7 0 0 0 0 0 0

Total % 39 0 1.2 0 40.2 1.5 0.2 0 0 1.8 0.8 57.3 0 0 58 0 0 0 0 0

MT HERMON RD
Southbound

EL RANCHO DR
Westbound

SR-17 NB RAMPS
Northbound Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 150 0 2 0 152 4 0 0 0 4 5 238 0 0 243 0 0 0 0 0 399
07:45 AM 146 0 10 0 156 6 2 0 0 8 1 266 0 0 267 0 0 0 0 0 431
08:00 AM 168 0 5 0 173 5 0 0 0 5 4 253 0 0 257 0 0 0 0 0 435
08:15 AM 146 0 3 0 149 11 2 0 0 13 1 226 0 0 227 0 0 0 0 0 389

Total Volume 610 0 20 0 630 26 4 0 0 30 11 983 0 0 994 0 0 0 0 0 1654
% App. Total 96.8 0 3.2 0 86.7 13.3 0 0 1.1 98.9 0 0 0 0 0 0

PHF .908 .000 .500 .000 .910 .591 .500 .000 .000 .577 .550 .924 .000 .000 .931 .000 .000 .000 .000 .000 .951



Traffic Data Service
Campbell, CA

(408) 377-2988
tdsbay@cs.com File Name : 1AM FINAL

Site Code : 00000001
Start Date : 8/7/2007
Page No : 2
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Traffic Data Service
Campbell, CA

(408) 377-2988
tdsbay@cs.com File Name : 1PM FINAL

Site Code : 00000001
Start Date : 8/7/2007
Page No : 1

Groups Printed- Vehicles
MT HERMON RD

Southbound
EL RANCHO DR

Westbound
SR-17 NB RAMPS

Northbound Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 74 0 4 0 78 11 0 0 0 11 3 229 0 0 232 0 0 0 0 0 321
04:15 PM 67 0 4 0 71 6 0 0 0 6 3 253 0 0 256 0 0 0 0 0 333
04:30 PM 77 0 8 0 85 10 8 0 0 18 7 240 1 0 248 0 0 0 0 0 351
04:45 PM 83 0 5 0 88 10 0 0 0 10 6 215 0 0 221 0 0 0 0 0 319

Total 301 0 21 0 322 37 8 0 0 45 19 937 1 0 957 0 0 0 0 0 1324

05:00 PM 98 0 5 0 103 6 3 0 0 9 3 259 0 0 262 0 0 0 0 0 374
05:15 PM 90 0 3 0 93 14 1 0 0 15 2 265 0 0 267 0 0 0 0 0 375
05:30 PM 77 0 12 0 89 5 1 0 0 6 2 220 0 0 222 0 0 0 0 0 317
05:45 PM 61 0 5 0 66 1 2 0 0 3 4 207 0 0 211 0 0 0 0 0 280

Total 326 0 25 0 351 26 7 0 0 33 11 951 0 0 962 0 0 0 0 0 1346

Grand Total 627 0 46 0 673 63 15 0 0 78 30 1888 1 0 1919 0 0 0 0 0 2670
Apprch % 93.2 0 6.8 0 80.8 19.2 0 0 1.6 98.4 0.1 0 0 0 0 0

Total % 23.5 0 1.7 0 25.2 2.4 0.6 0 0 2.9 1.1 70.7 0 0 71.9 0 0 0 0 0

MT HERMON RD
Southbound

EL RANCHO DR
Westbound

SR-17 NB RAMPS
Northbound Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 77 0 8 0 85 10 8 0 0 18 7 240 1 0 248 0 0 0 0 0 351
04:45 PM 83 0 5 0 88 10 0 0 0 10 6 215 0 0 221 0 0 0 0 0 319
05:00 PM 98 0 5 0 103 6 3 0 0 9 3 259 0 0 262 0 0 0 0 0 374
05:15 PM 90 0 3 0 93 14 1 0 0 15 2 265 0 0 267 0 0 0 0 0 375

Total Volume 348 0 21 0 369 40 12 0 0 52 18 979 1 0 998 0 0 0 0 0 1419
% App. Total 94.3 0 5.7 0 76.9 23.1 0 0 1.8 98.1 0.1 0 0 0 0 0

PHF .888 .000 .656 .000 .896 .714 .375 .000 .000 .722 .643 .924 .250 .000 .934 .000 .000 .000 .000 .000 .946



Traffic Data Service
Campbell, CA

(408) 377-2988
tdsbay@cs.com File Name : 1PM FINAL

Site Code : 00000001
Start Date : 8/7/2007
Page No : 2
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Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 3AM FINAL

Site Code : 00000003
Start Date : 11/18/2008
Page No : 1

Groups Printed- Vehicles
LA MADRONA DR

Southbound
DRIVEWAY
Westbound

LA MADRONA DR
Northbound

ALTENITAS RD
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 1 8 13 0 22 1 0 0 0 1 0 15 0 0 15 0 1 9 0 10 48
07:15 AM 0 7 18 0 25 3 0 1 0 4 2 32 1 0 35 1 3 15 0 19 83
07:30 AM 4 8 15 0 27 2 0 0 0 2 3 35 0 0 38 0 2 18 0 20 87
07:45 AM 14 15 15 0 44 3 1 1 0 5 2 45 1 0 48 1 1 29 0 31 128

Total 19 38 61 0 118 9 1 2 0 12 7 127 2 0 136 2 7 71 0 80 346

08:00 AM 4 21 14 0 39 2 1 0 0 3 2 83 6 0 91 1 0 31 0 32 165
08:15 AM 3 21 8 0 32 0 0 0 0 0 4 91 2 0 97 0 0 8 0 8 137
08:30 AM 9 21 10 0 40 2 0 2 0 4 2 40 0 0 42 0 1 15 0 16 102
08:45 AM 3 20 13 0 36 1 0 1 0 2 0 36 1 0 37 1 2 11 0 14 89

Total 19 83 45 0 147 5 1 3 0 9 8 250 9 0 267 2 3 65 0 70 493

Grand Total 38 121 106 0 265 14 2 5 0 21 15 377 11 0 403 4 10 136 0 150 839
Apprch % 14.3 45.7 40 0 66.7 9.5 23.8 0 3.7 93.5 2.7 0 2.7 6.7 90.7 0

Total % 4.5 14.4 12.6 0 31.6 1.7 0.2 0.6 0 2.5 1.8 44.9 1.3 0 48 0.5 1.2 16.2 0 17.9

LA MADRONA DR
Southbound

DRIVEWAY
Westbound

LA MADRONA DR
Northbound

ALTENITAS RD
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 14 15 15 0 44 3 1 1 0 5 2 45 1 0 48 1 1 29 0 31 128
08:00 AM 4 21 14 0 39 2 1 0 0 3 2 83 6 0 91 1 0 31 0 32 165
08:15 AM 3 21 8 0 32 0 0 0 0 0 4 91 2 0 97 0 0 8 0 8 137
08:30 AM 9 21 10 0 40 2 0 2 0 4 2 40 0 0 42 0 1 15 0 16 102

Total Volume 30 78 47 0 155 7 2 3 0 12 10 259 9 0 278 2 2 83 0 87 532
% App. Total 19.4 50.3 30.3 0 58.3 16.7 25 0 3.6 93.2 3.2 0 2.3 2.3 95.4 0

PHF .536 .929 .783 .000 .881 .583 .500 .375 .000 .600 .625 .712 .375 .000 .716 .500 .500 .669 .000 .680 .806



Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 3AM FINAL

Site Code : 00000003
Start Date : 11/18/2008
Page No : 2
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Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 3PM FINAL

Site Code : 00000003
Start Date : 11/18/2008
Page No : 1

Groups Printed- Vehicles
LA MADRONA DR

Southbound
DRIVEWAY
Westbound

LA MADRONA DR
Northbound

ALTENITAS RD
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 5 25 5 0 35 7 0 0 0 7 5 25 0 0 30 0 0 10 0 10 82
04:15 PM 7 26 7 0 40 4 1 0 0 5 3 34 0 0 37 1 0 12 0 13 95
04:30 PM 15 29 6 0 50 4 0 0 0 4 0 28 1 0 29 0 0 8 0 8 91
04:45 PM 10 28 6 0 44 1 1 0 0 2 0 19 0 0 19 0 0 12 0 12 77

Total 37 108 24 0 169 16 2 0 0 18 8 106 1 0 115 1 0 42 0 43 345

05:00 PM 12 25 7 0 44 7 0 1 0 8 1 21 0 0 22 1 0 6 0 7 81
05:15 PM 14 27 9 0 50 2 1 0 0 3 0 15 0 0 15 0 0 14 0 14 82
05:30 PM 10 28 3 0 41 1 0 1 0 2 0 33 1 0 34 1 0 12 0 13 90
05:45 PM 16 24 3 0 43 2 0 0 0 2 3 24 0 0 27 1 0 8 0 9 81

Total 52 104 22 0 178 12 1 2 0 15 4 93 1 0 98 3 0 40 0 43 334

Grand Total 89 212 46 0 347 28 3 2 0 33 12 199 2 0 213 4 0 82 0 86 679
Apprch % 25.6 61.1 13.3 0 84.8 9.1 6.1 0 5.6 93.4 0.9 0 4.7 0 95.3 0

Total % 13.1 31.2 6.8 0 51.1 4.1 0.4 0.3 0 4.9 1.8 29.3 0.3 0 31.4 0.6 0 12.1 0 12.7

LA MADRONA DR
Southbound

DRIVEWAY
Westbound

LA MADRONA DR
Northbound

ALTENITAS RD
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 5 25 5 0 35 7 0 0 0 7 5 25 0 0 30 0 0 10 0 10 82
04:15 PM 7 26 7 0 40 4 1 0 0 5 3 34 0 0 37 1 0 12 0 13 95
04:30 PM 15 29 6 0 50 4 0 0 0 4 0 28 1 0 29 0 0 8 0 8 91
04:45 PM 10 28 6 0 44 1 1 0 0 2 0 19 0 0 19 0 0 12 0 12 77

Total Volume 37 108 24 0 169 16 2 0 0 18 8 106 1 0 115 1 0 42 0 43 345
% App. Total 21.9 63.9 14.2 0 88.9 11.1 0 0 7 92.2 0.9 0 2.3 0 97.7 0

PHF .617 .931 .857 .000 .845 .571 .500 .000 .000 .643 .400 .779 .250 .000 .777 .250 .000 .875 .000 .827 .908



Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 3PM FINAL

Site Code : 00000003
Start Date : 11/18/2008
Page No : 2
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Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 4AM FINAL

Site Code : 00000004
Start Date : 11/18/2008
Page No : 1

Groups Printed- Vehicles
LA MADRONA DR

Southbound Westbound
LA MADRONA DR

Northbound
SILVERWOOD DR

Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 3 4 0 0 7 0 0 0 0 0 0 12 0 0 12 0 0 0 0 0 19
07:15 AM 0 6 0 0 6 0 0 0 0 0 0 27 2 0 29 0 0 5 0 5 40
07:30 AM 5 5 0 0 10 0 0 0 0 0 0 26 0 0 26 0 0 13 0 13 49
07:45 AM 3 14 0 0 17 0 0 0 0 0 0 37 1 0 38 6 0 12 0 18 73

Total 11 29 0 0 40 0 0 0 0 0 0 102 3 0 105 6 0 30 0 36 181

08:00 AM 5 19 0 0 24 0 0 0 0 0 0 70 2 0 72 6 0 19 0 25 121
08:15 AM 8 13 0 0 21 0 0 0 0 0 0 85 2 0 87 2 0 10 0 12 120
08:30 AM 4 12 0 0 16 0 0 0 0 0 0 32 0 0 32 1 0 12 0 13 61
08:45 AM 5 19 0 0 24 0 0 0 0 0 0 30 0 0 30 1 0 6 0 7 61

Total 22 63 0 0 85 0 0 0 0 0 0 217 4 0 221 10 0 47 0 57 363

Grand Total 33 92 0 0 125 0 0 0 0 0 0 319 7 0 326 16 0 77 0 93 544
Apprch % 26.4 73.6 0 0 0 0 0 0 0 97.9 2.1 0 17.2 0 82.8 0

Total % 6.1 16.9 0 0 23 0 0 0 0 0 0 58.6 1.3 0 59.9 2.9 0 14.2 0 17.1

LA MADRONA DR
Southbound Westbound

LA MADRONA DR
Northbound

SILVERWOOD DR
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 3 14 0 0 17 0 0 0 0 0 0 37 1 0 38 6 0 12 0 18 73
08:00 AM 5 19 0 0 24 0 0 0 0 0 0 70 2 0 72 6 0 19 0 25 121
08:15 AM 8 13 0 0 21 0 0 0 0 0 0 85 2 0 87 2 0 10 0 12 120
08:30 AM 4 12 0 0 16 0 0 0 0 0 0 32 0 0 32 1 0 12 0 13 61

Total Volume 20 58 0 0 78 0 0 0 0 0 0 224 5 0 229 15 0 53 0 68 375
% App. Total 25.6 74.4 0 0 0 0 0 0 0 97.8 2.2 0 22.1 0 77.9 0

PHF .625 .763 .000 .000 .813 .000 .000 .000 .000 .000 .000 .659 .625 .000 .658 .625 .000 .697 .000 .680 .775
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Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 4PM FINAL

Site Code : 00000004
Start Date : 11/18/2008
Page No : 1

Groups Printed- Vehicles
LA MADRONA DR

Southbound Westbound
LA MADRONA DR

Northbound
SILVERWOOD DR

Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 7 17 0 0 24 0 0 0 0 0 0 23 3 0 26 1 0 6 0 7 57
04:15 PM 12 15 0 0 27 0 0 0 0 0 0 25 0 0 25 1 0 10 0 11 63
04:30 PM 11 16 0 0 27 0 0 0 0 0 0 19 2 0 21 0 0 10 0 10 58
04:45 PM 12 15 0 0 27 0 0 0 0 0 0 19 1 0 20 0 0 5 0 5 52

Total 42 63 0 0 105 0 0 0 0 0 0 86 6 0 92 2 0 31 0 33 230

05:00 PM 12 12 0 0 24 0 0 0 0 0 0 15 0 0 15 1 0 8 0 9 48
05:15 PM 11 17 0 0 28 0 0 0 0 0 0 15 0 0 15 1 0 3 0 4 47
05:30 PM 13 16 0 0 29 0 0 0 0 0 0 27 0 0 27 0 0 5 0 5 61
05:45 PM 13 12 0 0 25 0 0 0 0 0 0 19 0 0 19 1 0 2 0 3 47

Total 49 57 0 0 106 0 0 0 0 0 0 76 0 0 76 3 0 18 0 21 203

Grand Total 91 120 0 0 211 0 0 0 0 0 0 162 6 0 168 5 0 49 0 54 433
Apprch % 43.1 56.9 0 0 0 0 0 0 0 96.4 3.6 0 9.3 0 90.7 0

Total % 21 27.7 0 0 48.7 0 0 0 0 0 0 37.4 1.4 0 38.8 1.2 0 11.3 0 12.5

LA MADRONA DR
Southbound Westbound

LA MADRONA DR
Northbound

SILVERWOOD DR
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 7 17 0 0 24 0 0 0 0 0 0 23 3 0 26 1 0 6 0 7 57
04:15 PM 12 15 0 0 27 0 0 0 0 0 0 25 0 0 25 1 0 10 0 11 63
04:30 PM 11 16 0 0 27 0 0 0 0 0 0 19 2 0 21 0 0 10 0 10 58
04:45 PM 12 15 0 0 27 0 0 0 0 0 0 19 1 0 20 0 0 5 0 5 52

Total Volume 42 63 0 0 105 0 0 0 0 0 0 86 6 0 92 2 0 31 0 33 230
% App. Total 40 60 0 0 0 0 0 0 0 93.5 6.5 0 6.1 0 93.9 0

PHF .875 .926 .000 .000 .972 .000 .000 .000 .000 .000 .000 .860 .500 .000 .885 .500 .000 .775 .000 .750 .913
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Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 1AM FINAL

Site Code : 00000001
Start Date : 11/8/2008
Page No : 1

Groups Printed- Vehicles
SCOTTS VALLEY DR

Southbound Westbound
SCOTTS VALLEY DR

Northbound
BEAN CREEK RD

Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

11:00 AM 18 122 1 0 141 0 0 0 0 0 0 47 14 0 61 11 0 10 0 21 223
11:15 AM 9 126 1 0 136 0 0 0 0 0 0 43 22 0 65 8 0 13 0 21 222
11:30 AM 8 97 1 0 106 0 0 0 0 0 0 67 26 0 93 14 0 15 0 29 228
11:45 AM 17 140 0 0 157 0 0 0 0 0 0 95 24 0 119 16 0 16 0 32 308

Total 52 485 3 0 540 0 0 0 0 0 0 252 86 0 338 49 0 54 0 103 981

12:00 PM 29 136 1 0 166 0 0 0 0 0 0 104 24 0 128 19 0 25 0 44 338
12:15 PM 23 141 0 0 164 0 0 0 0 0 0 118 34 0 152 18 0 27 0 45 361
12:30 PM 10 149 1 0 160 0 0 0 0 0 0 117 25 0 142 24 0 29 0 53 355
12:45 PM 20 165 1 0 186 0 0 0 0 0 0 115 36 0 151 15 0 14 0 29 366

Total 82 591 3 0 676 0 0 0 0 0 0 454 119 0 573 76 0 95 0 171 1420

Grand Total 134 1076 6 0 1216 0 0 0 0 0 0 706 205 0 911 125 0 149 0 274 2401
Apprch % 11 88.5 0.5 0 0 0 0 0 0 77.5 22.5 0 45.6 0 54.4 0

Total % 5.6 44.8 0.2 0 50.6 0 0 0 0 0 0 29.4 8.5 0 37.9 5.2 0 6.2 0 11.4

SCOTTS VALLEY DR
Southbound Westbound

SCOTTS VALLEY DR
Northbound

BEAN CREEK RD
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:00 PM

12:00 PM 29 136 1 0 166 0 0 0 0 0 0 104 24 0 128 19 0 25 0 44 338
12:15 PM 23 141 0 0 164 0 0 0 0 0 0 118 34 0 152 18 0 27 0 45 361
12:30 PM 10 149 1 0 160 0 0 0 0 0 0 117 25 0 142 24 0 29 0 53 355
12:45 PM 20 165 1 0 186 0 0 0 0 0 0 115 36 0 151 15 0 14 0 29 366

Total Volume 82 591 3 0 676 0 0 0 0 0 0 454 119 0 573 76 0 95 0 171 1420
% App. Total 12.1 87.4 0.4 0 0 0 0 0 0 79.2 20.8 0 44.4 0 55.6 0

PHF .707 .895 .750 .000 .909 .000 .000 .000 .000 .000 .000 .962 .826 .000 .942 .792 .000 .819 .000 .807 .970



Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 1AM FINAL

Site Code : 00000001
Start Date : 11/8/2008
Page No : 2
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Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 2AM FINAL

Site Code : 00000002
Start Date : 11/8/2008
Page No : 1

Groups Printed- Vehicles
GLEN CANYON RD

Southbound
MT HERMON RD

Westbound
GLEN CANYON RD

Northbound
MT HERMON RD

Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

11:00 AM 22 0 14 0 36 10 258 3 0 271 5 0 4 0 9 5 288 14 0 307 623
11:15 AM 20 0 9 0 29 14 262 1 0 277 2 0 1 0 3 3 274 16 0 293 602
11:30 AM 28 1 6 0 35 9 279 2 0 290 1 0 3 0 4 3 272 16 0 291 620
11:45 AM 21 0 10 0 31 5 274 3 0 282 0 1 2 0 3 1 258 30 0 289 605

Total 91 1 39 0 131 38 1073 9 0 1120 8 1 10 0 19 12 1092 76 0 1180 2450

12:00 PM 24 0 6 0 30 14 269 4 0 287 0 0 4 0 4 3 256 18 0 277 598
12:15 PM 16 0 13 0 29 11 243 2 0 256 0 1 5 0 6 4 278 21 0 303 594
12:30 PM 19 1 8 0 28 11 271 1 0 283 1 0 1 0 2 3 259 17 0 279 592
12:45 PM 14 1 15 0 30 17 296 1 0 314 0 2 7 0 9 3 270 24 0 297 650

Total 73 2 42 0 117 53 1079 8 0 1140 1 3 17 0 21 13 1063 80 0 1156 2434

Grand Total 164 3 81 0 248 91 2152 17 0 2260 9 4 27 0 40 25 2155 156 0 2336 4884
Apprch % 66.1 1.2 32.7 0 4 95.2 0.8 0 22.5 10 67.5 0 1.1 92.3 6.7 0

Total % 3.4 0.1 1.7 0 5.1 1.9 44.1 0.3 0 46.3 0.2 0.1 0.6 0 0.8 0.5 44.1 3.2 0 47.8

GLEN CANYON RD
Southbound

MT HERMON RD
Westbound

GLEN CANYON RD
Northbound

MT HERMON RD
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 22 0 14 0 36 10 258 3 0 271 5 0 4 0 9 5 288 14 0 307 623
11:15 AM 20 0 9 0 29 14 262 1 0 277 2 0 1 0 3 3 274 16 0 293 602
11:30 AM 28 1 6 0 35 9 279 2 0 290 1 0 3 0 4 3 272 16 0 291 620
11:45 AM 21 0 10 0 31 5 274 3 0 282 0 1 2 0 3 1 258 30 0 289 605

Total Volume 91 1 39 0 131 38 1073 9 0 1120 8 1 10 0 19 12 1092 76 0 1180 2450
% App. Total

PHF .813 .250 .696 .000 .910 .679 .961 .750 .000 .966 .400 .250 .625 .000 .528 .600 .948 .633 .000 .961 .983



Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 2AM FINAL

Site Code : 00000002
Start Date : 11/8/2008
Page No : 2
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Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 3AM FINAL

Site Code : 00000003
Start Date : 11/8/2008
Page No : 1

Groups Printed- Vehicles
LA MADRONA DR

Southbound
DRIVEWAY
Westbound

LA MADRONA DR
Northbound

ALTENITAS RD
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

11:00 AM 4 26 12 0 42 4 0 0 0 4 0 26 0 0 26 0 0 6 0 6 78
11:15 AM 6 14 7 0 27 3 0 1 0 4 2 33 0 0 35 0 0 6 0 6 72
11:30 AM 4 13 6 0 23 3 0 0 0 3 1 19 0 0 20 0 2 14 0 16 62
11:45 AM 5 16 16 0 37 1 0 1 0 2 1 25 0 0 26 0 0 14 0 14 79

Total 19 69 41 0 129 11 0 2 0 13 4 103 0 0 107 0 2 40 0 42 291

12:00 PM 7 15 5 0 27 5 0 1 0 6 1 19 0 0 20 0 0 14 0 14 67
12:15 PM 5 22 8 0 35 2 0 0 0 2 1 31 2 0 34 1 0 14 0 15 86
12:30 PM 9 14 14 0 37 3 0 0 0 3 1 19 1 0 21 2 3 17 0 22 83
12:45 PM 6 22 7 0 35 3 1 2 0 6 0 26 1 0 27 1 0 8 0 9 77

Total 27 73 34 0 134 13 1 3 0 17 3 95 4 0 102 4 3 53 0 60 313

Grand Total 46 142 75 0 263 24 1 5 0 30 7 198 4 0 209 4 5 93 0 102 604
Apprch % 17.5 54 28.5 0 80 3.3 16.7 0 3.3 94.7 1.9 0 3.9 4.9 91.2 0

Total % 7.6 23.5 12.4 0 43.5 4 0.2 0.8 0 5 1.2 32.8 0.7 0 34.6 0.7 0.8 15.4 0 16.9

LA MADRONA DR
Southbound

DRIVEWAY
Westbound

LA MADRONA DR
Northbound

ALTENITAS RD
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:45 AM

11:45 AM 5 16 16 0 37 1 0 1 0 2 1 25 0 0 26 0 0 14 0 14 79
12:00 PM 7 15 5 0 27 5 0 1 0 6 1 19 0 0 20 0 0 14 0 14 67
12:15 PM 5 22 8 0 35 2 0 0 0 2 1 31 2 0 34 1 0 14 0 15 86
12:30 PM 9 14 14 0 37 3 0 0 0 3 1 19 1 0 21 2 3 17 0 22 83

Total Volume 26 67 43 0 136 11 0 2 0 13 4 94 3 0 101 3 3 59 0 65 315
% App. Total 19.1 49.3 31.6 0 84.6 0 15.4 0 4 93.1 3 0 4.6 4.6 90.8 0

PHF .722 .761 .672 .000 .919 .550 .000 .500 .000 .542 1.000 .758 .375 .000 .743 .375 .250 .868 .000 .739 .916



Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 3AM FINAL

Site Code : 00000003
Start Date : 11/8/2008
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Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 4AM FINAL

Site Code : 00000004
Start Date : 11/8/2008
Page No : 1

Groups Printed- Vehicles
LA MADRONA DR

Southbound Westbound
LA MADRONA DR

Northbound
SILVERWOOD DR

Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

11:00 AM 11 14 0 0 25 0 0 0 0 0 0 19 1 0 20 0 0 8 0 8 53
11:15 AM 6 8 0 0 14 0 0 0 0 0 0 23 1 0 24 0 0 10 0 10 48
11:30 AM 3 5 0 0 8 0 0 0 0 0 0 14 0 0 14 0 0 5 0 5 27
11:45 AM 12 6 0 0 18 0 0 0 0 0 0 15 1 0 16 0 0 14 0 14 48

Total 32 33 0 0 65 0 0 0 0 0 0 71 3 0 74 0 0 37 0 37 176

12:00 PM 9 6 0 0 15 0 0 0 0 0 0 17 0 0 17 0 0 2 0 2 34
12:15 PM 10 10 0 0 20 0 0 0 0 0 0 20 0 0 20 0 0 13 0 13 53
12:30 PM 8 8 0 0 16 0 0 0 0 0 0 11 2 0 13 0 0 8 0 8 37
12:45 PM 5 15 0 0 20 0 0 0 0 0 0 15 2 0 17 0 0 10 0 10 47

Total 32 39 0 0 71 0 0 0 0 0 0 63 4 0 67 0 0 33 0 33 171

Grand Total 64 72 0 0 136 0 0 0 0 0 0 134 7 0 141 0 0 70 0 70 347
Apprch % 47.1 52.9 0 0 0 0 0 0 0 95 5 0 0 0 100 0

Total % 18.4 20.7 0 0 39.2 0 0 0 0 0 0 38.6 2 0 40.6 0 0 20.2 0 20.2

LA MADRONA DR
Southbound Westbound

LA MADRONA DR
Northbound

SILVERWOOD DR
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 11 14 0 0 25 0 0 0 0 0 0 19 1 0 20 0 0 8 0 8 53
11:15 AM 6 8 0 0 14 0 0 0 0 0 0 23 1 0 24 0 0 10 0 10 48
11:30 AM 3 5 0 0 8 0 0 0 0 0 0 14 0 0 14 0 0 5 0 5 27
11:45 AM 12 6 0 0 18 0 0 0 0 0 0 15 1 0 16 0 0 14 0 14 48

Total Volume 32 33 0 0 65 0 0 0 0 0 0 71 3 0 74 0 0 37 0 37 176
% App. Total 49.2 50.8 0 0 0 0 0 0 0 95.9 4.1 0 0 0 100 0

PHF .667 .589 .000 .000 .650 .000 .000 .000 .000 .000 .000 .772 .750 .000 .771 .000 .000 .661 .000 .661 .830



Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 4AM FINAL

Site Code : 00000004
Start Date : 11/8/2008
Page No : 2
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Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 5AM FINAL

Site Code : 00000005
Start Date : 11/8/2008
Page No : 1

Groups Printed- Vehicles
MT HERMON RD

Southbound
EL RANCHO DR

Westbound
SR-17 NB OFF-RAMP

Northbound Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

11:00 AM 83 0 7 0 90 10 3 0 0 13 7 171 1 0 179 0 0 0 0 0 282
11:15 AM 78 0 11 0 89 7 1 0 0 8 5 179 2 0 186 0 0 0 0 0 283
11:30 AM 82 0 4 0 86 17 1 0 0 18 0 204 0 0 204 0 0 0 0 0 308
11:45 AM 84 0 3 0 87 8 1 0 0 9 3 192 1 0 196 0 0 0 0 0 292

Total 327 0 25 0 352 42 6 0 0 48 15 746 4 0 765 0 0 0 0 0 1165

12:00 PM 83 0 10 1 94 7 6 0 0 13 5 160 2 0 167 0 0 0 0 0 274
12:15 PM 89 0 9 0 98 6 0 0 0 6 6 174 1 0 181 0 0 0 0 0 285
12:30 PM 79 0 13 0 92 9 0 0 0 9 10 216 3 0 229 0 0 0 0 0 330
12:45 PM 76 0 17 0 93 7 3 0 0 10 14 176 4 0 194 0 0 0 0 0 297

Total 327 0 49 1 377 29 9 0 0 38 35 726 10 0 771 0 0 0 0 0 1186

Grand Total 654 0 74 1 729 71 15 0 0 86 50 1472 14 0 1536 0 0 0 0 0 2351
Apprch % 89.7 0 10.2 0.1 82.6 17.4 0 0 3.3 95.8 0.9 0 0 0 0 0

Total % 27.8 0 3.1 0 31 3 0.6 0 0 3.7 2.1 62.6 0.6 0 65.3 0 0 0 0 0

MT HERMON RD
Southbound

EL RANCHO DR
Westbound

SR-17 NB OFF-RAMP
Northbound Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:00 PM

12:00 PM 83 0 10 1 94 7 6 0 0 13 5 160 2 0 167 0 0 0 0 0 274
12:15 PM 89 0 9 0 98 6 0 0 0 6 6 174 1 0 181 0 0 0 0 0 285
12:30 PM 79 0 13 0 92 9 0 0 0 9 10 216 3 0 229 0 0 0 0 0 330
12:45 PM 76 0 17 0 93 7 3 0 0 10 14 176 4 0 194 0 0 0 0 0 297

Total Volume 327 0 49 1 377 29 9 0 0 38 35 726 10 0 771 0 0 0 0 0 1186
% App. Total 86.7 0 13 0.3 76.3 23.7 0 0 4.5 94.2 1.3 0 0 0 0 0

PHF .919 .000 .721 .250 .962 .806 .375 .000 .000 .731 .625 .840 .625 .000 .842 .000 .000 .000 .000 .000 .898



Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 5AM FINAL

Site Code : 00000005
Start Date : 11/8/2008
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Traffic Data Service
Campbell, CA
(408) 377-2988
tdsbay@cs.com File Name : 1MID FINAL

Site Code : 00000001
Start Date : 4/25/2009
Page No : 1

Groups Printed- Vehicles
KINGS VILLAGE RD

Southbound
MT. HERMON RD

Westbound
SPRING LAKES DR

Northbound
MT. HERMON RD

Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

11:00 AM 54 6 19 0 79 22 240 22 0 284 11 3 7 0 21 6 211 44 0 261 645
11:15 AM 45 2 21 0 68 23 206 23 0 252 25 6 10 0 41 6 204 42 0 252 613
11:30 AM 49 3 21 0 73 17 214 27 0 258 12 3 8 0 23 8 193 41 0 242 596
11:45 AM 51 8 31 0 90 33 206 21 0 260 18 5 7 0 30 9 205 39 0 253 633

Total 199 19 92 0 310 95 866 93 0 1054 66 17 32 0 115 29 813 166 0 1008 2487

12:00 PM 54 2 23 0 79 25 226 42 0 293 14 6 13 0 33 12 213 50 0 275 680
12:15 PM 64 4 26 0 94 20 218 41 0 279 22 2 12 0 36 9 199 43 0 251 660
12:30 PM 54 9 21 0 84 18 234 32 0 284 29 5 9 0 43 4 210 50 0 264 675
12:45 PM 64 11 26 0 101 31 253 37 0 321 21 8 9 0 38 12 208 36 0 256 716

Total 236 26 96 0 358 94 931 152 0 1177 86 21 43 0 150 37 830 179 0 1046 2731

Grand Total 435 45 188 0 668 189 1797 245 0 2231 152 38 75 0 265 66 1643 345 0 2054 5218
Apprch % 65.1 6.7 28.1 0 8.5 80.5 11 0 57.4 14.3 28.3 0 3.2 80 16.8 0

Total % 8.3 0.9 3.6 0 12.8 3.6 34.4 4.7 0 42.8 2.9 0.7 1.4 0 5.1 1.3 31.5 6.6 0 39.4

KINGS VILLAGE RD
Southbound

MT. HERMON RD
Westbound

SPRING LAKES DR
Northbound

MT. HERMON RD
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:00 PM

12:00 PM 54 2 23 0 79 25 226 42 0 293 14 6 13 0 33 12 213 50 0 275 680
12:15 PM 64 4 26 0 94 20 218 41 0 279 22 2 12 0 36 9 199 43 0 251 660
12:30 PM 54 9 21 0 84 18 234 32 0 284 29 5 9 0 43 4 210 50 0 264 675
12:45 PM 64 11 26 0 101 31 253 37 0 321 21 8 9 0 38 12 208 36 0 256 716

Total Volume 236 26 96 0 358 94 931 152 0 1177 86 21 43 0 150 37 830 179 0 1046 2731
% App. Total 65.9 7.3 26.8 0 8 79.1 12.9 0 57.3 14 28.7 0 3.5 79.3 17.1 0

PHF .922 .591 .923 .000 .886 .758 .920 .905 .000 .917 .741 .656 .827 .000 .872 .771 .974 .895 .000 .951 .954
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HCM Signalized Intersection Capacity Analysis Existing AM Peak Hour
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00 0.88
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1515 1770 3539 5085 1393
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1515 1770 3539 5085 1393
Volume (vph) 184 174 145 1010 508 124
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 204 193 161 1122 564 138
RTOR Reduction (vph) 0 150 0 0 0 57
Lane Group Flow (vph) 204 43 161 1122 564 81
Confl. Peds. (#/hr) 30 30 30
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 25.1 25.1 13.8 82.9 65.1 65.1
Effective Green, g (s) 26.1 26.1 14.8 83.9 66.1 66.1
Actuated g/C Ratio 0.23 0.23 0.13 0.72 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 398 341 226 2560 2898 794
v/s Ratio Prot c0.12 c0.09 c0.32 0.11
v/s Ratio Perm 0.03 0.06
v/c Ratio 0.51 0.13 0.71 0.44 0.19 0.10
Uniform Delay, d1 39.4 35.9 48.6 6.5 12.1 11.4
Progression Factor 1.00 1.00 1.07 0.58 1.00 1.00
Incremental Delay, d2 1.1 0.2 6.7 0.4 0.2 0.3
Delay (s) 40.5 36.0 58.4 4.1 12.2 11.7
Level of Service D D E A B B
Approach Delay (s) 38.3 10.9 12.1
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing AM Peak Hour
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3427 1770 3438 1583 1681 1770 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3427 1770 3438 1583 1681 1770 1583 3433 1863 1583
Volume (vph) 566 1026 28 96 516 541 62 132 155 571 92 235
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) 596 1080 29 101 543 569 65 139 163 601 97 247
RTOR Reduction (vph) 0 1 0 0 0 392 0 0 136 0 0 0
Lane Group Flow (vph) 596 1108 0 101 543 177 65 139 27 601 97 247
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 22.4 45.9 10.4 33.9 33.9 19.4 19.4 19.4 23.8 23.8 116.0
Effective Green, g (s) 22.4 46.4 10.4 34.4 34.4 19.4 19.4 19.4 23.8 23.8 116.0
Actuated g/C Ratio 0.19 0.40 0.09 0.30 0.30 0.17 0.17 0.17 0.21 0.21 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 663 1371 159 1020 469 281 296 265 704 382 1583
v/s Ratio Prot c0.17 c0.32 0.06 0.16 0.04 c0.08 c0.18 0.05
v/s Ratio Perm 0.11 0.02 0.16
v/c Ratio 0.90 0.81 0.64 0.53 0.38 0.23 0.47 0.10 0.85 0.25 0.16
Uniform Delay, d1 45.7 30.9 51.0 34.1 32.3 41.8 43.7 40.9 44.4 38.7 0.0
Progression Factor 0.84 0.84 1.41 0.78 1.51 1.00 1.00 1.00 0.83 0.78 1.00
Incremental Delay, d2 13.2 4.5 6.8 1.7 1.9 0.4 1.2 0.2 9.8 0.3 0.2
Delay (s) 51.6 30.2 78.6 28.1 50.6 42.3 44.8 41.1 46.7 30.6 0.2
Level of Service D C E C D D D D D C A
Approach Delay (s) 37.7 42.9 42.7 32.9
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 38.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing AM Peak Hour
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3429 1770 3438 1583 1789 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.84 1.00 0.75 0.76 1.00
Satd. Flow (perm) 1770 3429 1770 3438 1583 1573 1583 1321 1347 1583
Volume (vph) 88 1469 32 31 1241 127 13 3 36 108 2 88
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) 93 1546 34 33 1306 134 14 3 38 114 2 93
RTOR Reduction (vph) 0 1 0 0 0 34 0 0 30 0 0 74
Lane Group Flow (vph) 93 1579 0 33 1306 100 0 17 8 57 59 19
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 8.5 76.7 4.7 72.9 72.9 22.6 22.6 22.6 22.6 22.6
Effective Green, g (s) 9.5 77.7 5.7 73.9 73.9 23.6 23.6 23.6 23.6 23.6
Actuated g/C Ratio 0.08 0.67 0.05 0.64 0.64 0.20 0.20 0.20 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 145 2297 87 2190 1008 320 322 269 274 322
v/s Ratio Prot c0.05 c0.46 0.02 0.38
v/s Ratio Perm 0.06 0.01 0.00 0.04 c0.04 0.01
v/c Ratio 0.64 0.69 0.38 0.60 0.10 0.05 0.02 0.21 0.22 0.06
Uniform Delay, d1 51.6 11.7 53.4 12.3 8.2 37.2 37.0 38.5 38.5 37.2
Progression Factor 0.94 0.88 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 1.0 2.8 1.2 0.2 0.1 0.0 0.4 0.4 0.1
Delay (s) 54.4 11.4 56.2 13.5 8.4 37.3 37.0 38.9 38.9 37.3
Level of Service D B E B A D D D D D
Approach Delay (s) 13.8 14.0 37.1 38.2
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing AM Peak Hour
4: Mt. Hermon & SR 17 SB Off-ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1841 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1841 1538
Volume (vph) 0 1551 53 90 1046 0 231 0 157 6 18 179
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) 0 1633 56 95 1101 0 243 0 165 6 19 188
RTOR Reduction (vph) 0 0 9 0 0 0 0 0 143 0 0 23
Lane Group Flow (vph) 0 1633 47 95 1101 0 243 0 22 0 25 165
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split custom
Protected Phases 2 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 48.8 48.8 6.1 44.5 10.9 10.9 8.9 19.3
Effective Green, g (s) 49.8 49.8 7.1 45.5 11.9 11.9 9.9 21.3
Actuated g/C Ratio 0.55 0.55 0.08 0.50 0.13 0.13 0.11 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1888 869 139 1775 450 208 201 361
v/s Ratio Prot c0.47 c0.05 0.31 c0.07 0.01 c0.06
v/s Ratio Perm 0.03 0.01 0.05
v/c Ratio 0.86 0.05 0.68 0.62 0.54 0.10 0.12 0.46
Uniform Delay, d1 17.6 9.5 40.7 16.4 36.8 34.7 36.5 29.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 0.0 13.0 0.7 1.3 0.2 0.3 0.9
Delay (s) 22.0 9.5 53.7 17.0 38.2 34.9 36.8 30.7
Level of Service C A D B D C D C
Approach Delay (s) 21.6 19.9 36.9 31.4
Approach LOS C B D C

Intersection Summary
HCM Average Control Delay 23.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 90.7 Sum of lost time (s) 9.0
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Existing AM Peak Hour
5: Altenitas Rd. & La Madrona Rd 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 83 2 2 3 2 7 9 259 10 47 78 30
Peak Hour Factor 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74
Hourly flow rate (vph) 112 3 3 4 3 9 12 350 14 64 105 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked
vC, conflicting volume 638 641 126 638 654 357 146 364
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 638 641 126 638 654 357 146 364
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 69 99 100 99 99 99 99 95
cM capacity (veh/h) 364 369 925 368 363 687 1436 1195

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 118 16 12 364 209
Volume Left 112 4 12 0 64
Volume Right 3 9 0 14 41
cSH 369 503 1436 1700 1195
Volume to Capacity 0.32 0.03 0.01 0.21 0.05
Queue Length 95th (ft) 34 2 1 0 4
Control Delay (s) 19.2 12.4 7.5 0.0 2.8
Lane LOS C B A A
Approach Delay (s) 19.2 12.4 0.2 2.8
Approach LOS C B

Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 44.3% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Existing AM Peak Hour
6: Silverwood Rd. & La Madrona Rd 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 53 15 5 224 58 20
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Hourly flow rate (vph) 63 18 6 267 69 24
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 360 81 93
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 360 81 93
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 98 100
cM capacity (veh/h) 637 979 1502

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 63 18 273 93
Volume Left 63 0 6 0
Volume Right 0 18 0 24
cSH 637 979 1502 1700
Volume to Capacity 0.10 0.02 0.00 0.05
Queue Length 95th (ft) 8 1 0 0
Control Delay (s) 11.3 8.7 0.2 0.0
Lane LOS B A A
Approach Delay (s) 10.7 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 25.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Existing AM Peak Hour
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 20 0 0 4 26 0 983 11 0 0 610
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 21 0 0 4 27 0 1035 12 0 0 642
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 1056 1046 0 1372 1041 1041 0 1046
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1056 1046 0 1372 1041 1041 0 1046
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 91 100 100 98 90 100 100
cM capacity (veh/h) 181 228 1085 114 230 280 1623 665

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 21 32 1046 642
Volume Left 0 0 0 0
Volume Right 0 27 12 642
cSH 228 323 1623 1700
Volume to Capacity 0.09 0.10 0.00 0.38
Queue Length 95th (ft) 8 8 0 0
Control Delay (s) 22.4 19.5 0.0 0.0
Lane LOS C C
Approach Delay (s) 22.4 19.5 0.0 0.0
Approach LOS C C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 103.5% ICU Level of Service G
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing AM Peak Hour
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3433 1770 3438 1583 1814 1583 1781 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.90 1.00 0.75 1.00
Satd. Flow (perm) 1770 3433 1770 3438 1583 1671 1583 1388 1583
Volume (vph) 128 1294 14 34 601 115 7 6 16 80 7 75
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) 142 1438 16 38 668 128 8 7 18 89 8 83
RTOR Reduction (vph) 0 1 0 0 0 52 0 0 15 0 0 67
Lane Group Flow (vph) 142 1453 0 38 668 76 0 15 3 0 97 16
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 14.2 77.3 5.2 68.3 68.3 21.5 21.5 21.5 21.5
Effective Green, g (s) 15.2 78.3 6.2 69.3 69.3 22.5 22.5 22.5 22.5
Actuated g/C Ratio 0.13 0.67 0.05 0.60 0.60 0.19 0.19 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 232 2317 95 2054 946 324 307 269 307
v/s Ratio Prot c0.08 c0.42 0.02 0.19
v/s Ratio Perm 0.05 0.01 0.00 c0.07 0.01
v/c Ratio 0.61 0.63 0.40 0.33 0.08 0.05 0.01 0.36 0.05
Uniform Delay, d1 47.6 10.6 53.1 11.7 9.9 38.0 37.8 40.5 38.1
Progression Factor 1.00 1.00 0.90 1.13 3.32 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 1.3 2.6 0.4 0.2 0.1 0.0 0.8 0.1
Delay (s) 52.3 11.9 50.3 13.6 33.0 38.1 37.8 41.3 38.1
Level of Service D B D B C D D D D
Approach Delay (s) 15.5 18.2 37.9 39.9
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing PM Peak Hour
1: Bean Creek  Rd. & Scotts Valley Dr. 5/18/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 114 84 119 668 1003 147
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 127 93 132 742 1114 163
RTOR Reduction (vph) 0 73 0 0 0 40
Lane Group Flow (vph) 127 20 132 742 1114 123
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 23.9 23.9 13.0 84.1 67.1 67.1
Effective Green, g (s) 24.9 24.9 14.0 85.1 68.1 68.1
Actuated g/C Ratio 0.21 0.21 0.12 0.73 0.59 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 380 340 214 2596 2985 929
v/s Ratio Prot c0.07 c0.07 0.21 c0.22
v/s Ratio Perm 0.01 0.08
v/c Ratio 0.33 0.06 0.62 0.29 0.37 0.13
Uniform Delay, d1 38.5 36.2 48.5 5.2 12.7 10.7
Progression Factor 1.00 1.00 0.70 0.61 1.00 1.00
Incremental Delay, d2 0.5 0.1 3.6 0.2 0.4 0.3
Delay (s) 39.1 36.3 37.4 3.4 13.0 11.0
Level of Service D D D A B B
Approach Delay (s) 37.9 8.5 12.8
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 13.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 44.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing PM Peak Hour
2: Mt. Hermon & Scotts Valley Dr. 5/18/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3397 1770 3438 1583 1681 1748 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3397 1770 3438 1583 1681 1748 1583 3433 1863 1583
Volume (vph) 456 733 79 217 1199 329 132 82 118 418 92 517
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) 480 772 83 228 1262 346 139 86 124 440 97 544
RTOR Reduction (vph) 0 6 0 0 0 99 0 0 104 0 0 0
Lane Group Flow (vph) 480 849 0 228 1262 247 110 115 20 440 97 544
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 17.9 41.4 17.2 40.7 40.7 19.1 19.1 19.1 21.8 21.8 116.0
Effective Green, g (s) 17.9 41.9 17.2 41.2 41.2 19.1 19.1 19.1 21.8 21.8 116.0
Actuated g/C Ratio 0.15 0.36 0.15 0.36 0.36 0.16 0.16 0.16 0.19 0.19 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 530 1227 262 1221 562 277 288 261 645 350 1583
v/s Ratio Prot c0.14 0.25 0.13 c0.37 0.07 0.07 c0.13 0.05
v/s Ratio Perm 0.16 0.01 c0.34
v/c Ratio 0.91 0.69 0.87 1.03 0.44 0.40 0.40 0.08 0.68 0.28 0.34
Uniform Delay, d1 48.2 31.5 48.3 37.4 28.6 43.3 43.3 41.0 43.9 40.4 0.0
Progression Factor 0.90 0.98 0.66 1.16 1.30 1.00 1.00 1.00 0.67 0.59 1.00
Incremental Delay, d2 18.4 3.1 19.6 31.0 1.8 0.9 0.9 0.1 2.8 0.4 0.6
Delay (s) 61.7 34.0 51.4 74.6 38.9 44.2 44.2 41.1 32.3 24.4 0.6
Level of Service E C D E D D D D C C A
Approach Delay (s) 44.0 65.0 43.1 15.6
Approach LOS D E D B

Intersection Summary
HCM Average Control Delay 45.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing PM Peak Hour
3: Mt. Hermon & Glen Canyon Road 5/18/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3432 1770 3438 1583 1806 1583 1681 1681 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.92 1.00 0.75 0.75 1.00
Satd. Flow (perm) 1770 3432 1770 3438 1583 1706 1583 1332 1332 1583
Volume (vph) 154 1076 16 8 1470 97 5 3 20 85 0 112
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) 162 1133 17 8 1547 102 5 3 21 89 0 118
RTOR Reduction (vph) 0 1 0 0 0 22 0 0 16 0 0 92
Lane Group Flow (vph) 162 1149 0 8 1547 80 0 8 5 45 44 26
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 14.7 78.2 1.4 64.9 64.9 24.4 24.4 24.4 24.4 24.4
Effective Green, g (s) 15.7 79.2 2.4 65.9 65.9 25.4 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.14 0.68 0.02 0.57 0.57 0.22 0.22 0.22 0.22 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 240 2343 37 1953 899 374 347 292 292 347
v/s Ratio Prot c0.09 0.33 0.00 c0.45
v/s Ratio Perm 0.05 0.00 0.00 c0.03 0.03 0.02
v/c Ratio 0.68 0.49 0.22 0.79 0.09 0.02 0.01 0.15 0.15 0.07
Uniform Delay, d1 47.7 8.8 55.9 19.7 11.4 35.5 35.5 36.6 36.6 36.0
Progression Factor 0.83 0.94 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.5 0.6 2.9 3.4 0.2 0.0 0.0 0.2 0.2 0.1
Delay (s) 45.2 8.8 58.8 23.1 11.6 35.6 35.5 36.9 36.8 36.1
Level of Service D A E C B D D D D D
Approach Delay (s) 13.3 22.5 35.5 36.4
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing PM Peak Hour
4: Mt. Hermon & SR 17 SB Off Ramp 5/18/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1851 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1851 1538
Volume (vph) 0 1056 94 86 977 0 128 0 87 7 46 500
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) 0 1112 99 91 1028 0 135 0 92 7 48 526
RTOR Reduction (vph) 0 0 25 0 0 0 0 0 82 0 0 32
Lane Group Flow (vph) 0 1112 74 91 1028 0 135 0 10 0 55 494
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split custom
Protected Phases 2 1 6 8 8 4 4 5
Permitted Phases 2 4
Actuated Green, G (s) 42.2 42.2 6.1 30.5 7.2 7.2 7.9 25.7
Effective Green, g (s) 43.2 43.2 7.1 31.5 8.2 8.2 8.9 27.7
Actuated g/C Ratio 0.54 0.54 0.09 0.40 0.10 0.10 0.11 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1871 861 158 1404 355 163 207 537
v/s Ratio Prot 0.32 0.05 c0.29 c0.04 0.01 0.03 c0.22
v/s Ratio Perm 0.05 0.10
v/c Ratio 0.59 0.09 0.58 0.73 0.38 0.06 0.27 0.92
Uniform Delay, d1 12.2 8.7 34.7 20.4 33.2 32.1 32.3 24.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 5.0 2.0 0.7 0.2 0.7 21.2
Delay (s) 12.7 8.7 39.7 22.4 33.9 32.3 33.0 46.0
Level of Service B A D C C C C D
Approach Delay (s) 12.4 23.8 33.2 44.7
Approach LOS B C C D

Intersection Summary
HCM Average Control Delay 23.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 79.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Existing PM Peak Hour
5: Altenitas Rd. & La Madrona 5/18/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 42 0 1 0 2 16 1 106 8 24 108 37
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 49 0 1 0 2 19 1 125 9 28 127 44
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked
vC, conflicting volume 352 342 149 338 359 129 171 134
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 352 342 149 338 359 129 171 134
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 91 100 100 100 100 98 100 98
cM capacity (veh/h) 579 569 898 605 556 920 1407 1450

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 51 21 1 134 199
Volume Left 49 0 1 0 28
Volume Right 1 19 0 9 44
cSH 584 858 1407 1700 1450
Volume to Capacity 0.09 0.02 0.00 0.08 0.02
Queue Length 95th (ft) 7 2 0 0 1
Control Delay (s) 11.7 9.3 7.6 0.0 1.2
Lane LOS B A A A
Approach Delay (s) 11.7 9.3 0.1 1.2
Approach LOS B A

Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 31.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Existing PM Peak Hour
6: Silverwood Rd. & La Madrona 5/18/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 31 2 6 86 63 42
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 35 2 7 98 72 48
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 207 95 119
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 207 95 119
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 100 100
cM capacity (veh/h) 778 961 1469

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 35 2 105 119
Volume Left 35 0 7 0
Volume Right 0 2 0 48
cSH 778 961 1469 1700
Volume to Capacity 0.05 0.00 0.00 0.07
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 9.8 8.8 0.5 0.0
Lane LOS A A A
Approach Delay (s) 9.8 0.5 0.0
Approach LOS A

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 19.5% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Existing PM Peak Hour
7: SR 17 NB On-ramp & Mt. Hermon 5/18/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 25 0 0 5 35 0 959 13 0 0 348
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) 0 27 0 0 5 38 0 1042 14 0 0 378
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) 1293
pX, platoon unblocked
vC, conflicting volume 1071 1057 0 1252 1049 1049 0 1057
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1071 1057 0 1252 1049 1049 0 1057
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 88 100 100 98 86 100 100
cM capacity (veh/h) 168 225 1085 135 227 276 1623 659

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 27 43 1057 378
Volume Left 0 0 0 0
Volume Right 0 38 14 378
cSH 225 316 1623 1700
Volume to Capacity 0.12 0.14 0.00 0.22
Queue Length 95th (ft) 10 12 0 0
Control Delay (s) 23.2 20.2 0.0 0.0
Lane LOS C C
Approach Delay (s) 23.2 20.2 0.0 0.0
Approach LOS C C

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 86.1% ICU Level of Service E
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing PM Peak Hour
8: Mt. Hermon & Kings Village Road 5/18/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3436 1770 3438 1583 1806 1583 1786 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.69 1.00 0.69 1.00
Satd. Flow (perm) 1770 3436 1770 3438 1583 1293 1583 1285 1583
Volume (vph) 139 715 4 125 1337 89 39 23 84 145 24 276
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) 154 794 4 139 1486 99 43 26 93 161 27 307
RTOR Reduction (vph) 0 0 0 0 0 19 0 0 73 0 0 168
Lane Group Flow (vph) 154 798 0 139 1486 80 0 69 20 0 188 139
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 13.5 69.1 11.4 67.0 67.0 23.5 23.5 23.5 23.5
Effective Green, g (s) 14.5 70.1 12.4 68.0 68.0 24.5 24.5 24.5 24.5
Actuated g/C Ratio 0.12 0.60 0.11 0.59 0.59 0.21 0.21 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 221 2076 189 2015 928 273 334 271 334
v/s Ratio Prot 0.09 0.23 c0.08 c0.43
v/s Ratio Perm 0.05 0.05 0.01 c0.15 0.09
v/c Ratio 0.70 0.38 0.74 0.74 0.09 0.25 0.06 0.69 0.42
Uniform Delay, d1 48.6 11.8 50.2 17.5 10.5 38.1 36.5 42.3 39.6
Progression Factor 1.00 1.00 1.29 0.82 0.33 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.2 0.5 8.4 1.4 0.1 0.5 0.1 7.5 0.8
Delay (s) 57.8 12.4 73.3 15.8 3.6 38.6 36.6 49.8 40.4
Level of Service E B E B A D D D D
Approach Delay (s) 19.7 19.8 37.5 44.0
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 24.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Saturday
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 95 76 119 454 591 82
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 98 78 123 468 609 85
RTOR Reduction (vph) 0 63 0 0 0 33
Lane Group Flow (vph) 98 15 123 468 609 52
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 20.8 20.8 12.6 87.2 70.6 70.6
Effective Green, g (s) 21.8 21.8 13.6 88.2 71.6 71.6
Actuated g/C Ratio 0.19 0.19 0.12 0.76 0.62 0.62
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 333 297 208 2691 3139 977
v/s Ratio Prot c0.06 c0.07 0.13 c0.12
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.29 0.05 0.59 0.17 0.19 0.05
Uniform Delay, d1 40.5 38.6 48.6 3.8 9.7 8.8
Progression Factor 1.00 1.00 1.39 0.30 1.00 1.00
Incremental Delay, d2 0.5 0.1 3.5 0.1 0.1 0.1
Delay (s) 41.0 38.7 70.9 1.3 9.8 8.9
Level of Service D D E A A A
Approach Delay (s) 40.0 15.8 9.7
Approach LOS D B A

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 36.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Saturday
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3400 1770 3438 1583 1681 1745 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3400 1770 3438 1583 1681 1745 1583 3433 1863 1583
Volume (vph) 409 844 84 116 886 215 111 64 104 374 55 243
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) 431 888 88 122 933 226 117 67 109 394 58 256
RTOR Reduction (vph) 0 6 0 0 0 90 0 0 93 0 0 0
Lane Group Flow (vph) 431 970 0 122 933 136 90 94 16 394 58 256
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 18.0 53.0 11.2 46.2 46.2 16.6 16.6 16.6 18.7 18.7 116.0
Effective Green, g (s) 18.0 53.5 11.2 46.7 46.7 16.6 16.6 16.6 18.7 18.7 116.0
Actuated g/C Ratio 0.16 0.46 0.10 0.40 0.40 0.14 0.14 0.14 0.16 0.16 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 533 1568 171 1384 637 241 250 227 553 300 1583
v/s Ratio Prot c0.13 0.29 0.07 c0.27 0.05 c0.05 c0.11 0.03
v/s Ratio Perm 0.09 0.01 0.16
v/c Ratio 0.81 0.62 0.71 0.67 0.21 0.37 0.38 0.07 0.71 0.19 0.16
Uniform Delay, d1 47.3 23.6 50.8 28.4 22.6 45.0 45.0 43.0 46.1 42.1 0.0
Progression Factor 1.16 0.85 0.93 1.26 2.10 1.00 1.00 1.00 1.14 1.14 1.00
Incremental Delay, d2 8.5 1.8 12.2 2.4 0.7 1.0 1.0 0.1 4.3 0.3 0.2
Delay (s) 63.2 21.8 59.7 38.1 48.3 46.0 46.0 43.1 56.7 48.3 0.2
Level of Service E C E D D D D D E D A
Approach Delay (s) 34.5 42.0 44.9 35.6
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 38.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Saturday
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3434 1770 3438 1583 1782 1583 1681 1689 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.86 1.00 0.75 0.83 1.00
Satd. Flow (perm) 1770 3434 1770 3438 1583 1611 1583 1328 1467 1583
Volume (vph) 76 1092 12 9 1073 38 10 1 8 39 1 91
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 78 1114 12 9 1095 39 10 1 8 40 1 93
RTOR Reduction (vph) 0 0 0 0 0 10 0 0 6 0 0 74
Lane Group Flow (vph) 78 1126 0 9 1095 29 0 11 2 20 21 19
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 9.0 80.1 1.5 72.6 72.6 22.4 22.4 22.4 22.4 22.4
Effective Green, g (s) 10.0 81.1 2.5 73.6 73.6 23.4 23.4 23.4 23.4 23.4
Actuated g/C Ratio 0.09 0.70 0.02 0.63 0.63 0.20 0.20 0.20 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 153 2401 38 2181 1004 325 319 268 296 319
v/s Ratio Prot c0.04 0.33 0.01 c0.32
v/s Ratio Perm 0.02 0.01 0.00 c0.02 0.01 0.01
v/c Ratio 0.51 0.47 0.24 0.50 0.03 0.03 0.01 0.07 0.07 0.06
Uniform Delay, d1 50.7 7.8 55.8 11.4 7.9 37.2 37.0 37.5 37.5 37.4
Progression Factor 1.33 0.31 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 0.5 3.2 0.8 0.1 0.0 0.0 0.1 0.1 0.1
Delay (s) 69.5 2.9 59.0 12.2 7.9 37.3 37.0 37.6 37.6 37.5
Level of Service E A E B A D D D D D
Approach Delay (s) 7.3 12.4 37.2 37.5
Approach LOS A B D D

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Saturday
4: Mt. Hermon & SR 17 SB Off Ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1831 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1831 1538
Volume (vph) 0 1009 119 33 680 0 117 0 67 10 20 349
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) 0 1062 125 35 716 0 123 0 71 11 21 367
RTOR Reduction (vph) 0 0 44 0 0 0 0 0 63 0 0 120
Lane Group Flow (vph) 0 1062 81 35 716 0 123 0 8 0 32 247
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split Perm
Protected Phases 2 1 6 8 4 4
Permitted Phases 2 8 4
Actuated Green, G (s) 28.6 28.6 3.3 35.9 7.5 7.5 18.3 18.3
Effective Green, g (s) 29.6 29.6 4.3 36.9 8.5 8.5 19.3 19.3
Actuated g/C Ratio 0.40 0.40 0.06 0.50 0.12 0.12 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1381 636 103 1772 396 183 479 403
v/s Ratio Prot c0.31 0.02 c0.20 c0.04 0.02
v/s Ratio Perm 0.05 0.01 c0.16
v/c Ratio 0.77 0.13 0.34 0.40 0.31 0.04 0.07 0.61
Uniform Delay, d1 19.1 13.9 33.3 11.5 29.9 29.0 20.4 23.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.1 2.0 0.2 0.4 0.1 0.1 2.7
Delay (s) 21.7 14.0 35.3 11.7 30.4 29.1 20.5 26.7
Level of Service C B D B C C C C
Approach Delay (s) 20.9 12.8 29.9 26.2
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 73.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Existing Saturday
5: Altenitas Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 59 3 3 2 0 11 3 94 4 43 67 26
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) 64 3 3 2 0 12 3 102 4 47 73 28
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked
vC, conflicting volume 301 293 87 296 305 104 101 107
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 301 293 87 296 305 104 101 107
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 90 99 100 100 100 99 100 97
cM capacity (veh/h) 627 597 972 634 588 950 1491 1484

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 71 14 3 107 148
Volume Left 64 2 3 0 47
Volume Right 3 12 0 4 28
cSH 635 883 1491 1700 1484
Volume to Capacity 0.11 0.02 0.00 0.06 0.03
Queue Length 95th (ft) 9 1 0 0 2
Control Delay (s) 11.4 9.1 7.4 0.0 2.5
Lane LOS B A A A
Approach Delay (s) 11.4 9.1 0.2 2.5
Approach LOS B A

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 31.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Existing Saturday
6: Silverwood Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 37 0 3 71 33 32
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83
Hourly flow rate (vph) 45 0 4 86 40 39
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 152 59 78
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 152 59 78
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 100 100
cM capacity (veh/h) 838 1007 1520

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 45 0 89 78
Volume Left 45 0 4 0
Volume Right 0 0 0 39
cSH 838 1700 1520 1700
Volume to Capacity 0.05 0.00 0.00 0.05
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 9.5 0.0 0.3 0.0
Lane LOS A A A
Approach Delay (s) 9.5 0.3 0.0
Approach LOS A

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 16.2% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Existing Saturday
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 49 0 0 9 29 0 726 35 0 0 327
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 54 0 0 10 32 0 807 39 0 0 363
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 847 846 0 1035 826 826 0 846
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 847 846 0 1035 826 826 0 846
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 82 100 100 97 91 100 100
cM capacity (veh/h) 251 299 1085 181 307 372 1623 791

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 54 42 846 363
Volume Left 0 0 0 0
Volume Right 0 32 39 363
cSH 299 487 1623 1700
Volume to Capacity 0.18 0.09 0.00 0.21
Queue Length 95th (ft) 16 7 0 0
Control Delay (s) 19.7 16.0 0.0 0.0
Lane LOS C C
Approach Delay (s) 19.7 16.0 0.0 0.0
Approach LOS C C

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing Saturday
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3420 1770 3438 1583 1802 1583 1792 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.77 1.00 0.73 1.00
Satd. Flow (perm) 1770 3420 1770 3438 1583 1443 1583 1366 1583
Volume (vph) 179 830 37 152 931 94 43 21 86 96 26 236
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) 188 874 39 160 980 99 45 22 91 101 27 248
RTOR Reduction (vph) 0 2 0 0 0 27 0 0 73 0 0 199
Lane Group Flow (vph) 188 911 0 160 980 72 0 67 18 0 128 49
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 17.2 66.6 15.5 64.9 64.9 21.9 21.9 21.9 21.9
Effective Green, g (s) 18.2 67.6 16.5 65.9 65.9 22.9 22.9 22.9 22.9
Actuated g/C Ratio 0.16 0.58 0.14 0.57 0.57 0.20 0.20 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 278 1993 252 1953 899 285 313 270 313
v/s Ratio Prot c0.11 0.27 0.09 c0.29
v/s Ratio Perm 0.05 0.05 0.01 c0.09 0.03
v/c Ratio 0.68 0.46 0.63 0.50 0.08 0.24 0.06 0.47 0.16
Uniform Delay, d1 46.1 13.8 46.9 15.1 11.3 39.2 37.8 41.2 38.6
Progression Factor 1.00 1.00 0.98 0.90 1.23 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 0.8 4.4 0.8 0.1 0.4 0.1 1.3 0.2
Delay (s) 52.5 14.5 50.4 14.4 14.1 39.6 37.9 42.5 38.8
Level of Service D B D B B D D D D
Approach Delay (s) 21.0 19.0 38.6 40.1
Approach LOS C B D D

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Project AM Peak Hour
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00 0.88
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1515 1770 3539 5085 1393
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1515 1770 3539 5085 1393
Volume (vph) 184 175 145 1022 533 124
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 204 194 161 1136 592 138
RTOR Reduction (vph) 0 150 0 0 0 54
Lane Group Flow (vph) 204 44 161 1136 592 84
Confl. Peds. (#/hr) 30 30 30
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 25.1 25.1 14.0 82.9 64.9 64.9
Effective Green, g (s) 26.1 26.1 15.0 83.9 65.9 65.9
Actuated g/C Ratio 0.23 0.23 0.13 0.72 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 398 341 229 2560 2889 791
v/s Ratio Prot c0.12 c0.09 c0.32 0.12
v/s Ratio Perm 0.03 0.06
v/c Ratio 0.51 0.13 0.70 0.44 0.20 0.11
Uniform Delay, d1 39.4 35.9 48.4 6.5 12.2 11.5
Progression Factor 1.00 1.00 1.08 0.59 1.00 1.00
Incremental Delay, d2 1.1 0.2 6.1 0.4 0.2 0.3
Delay (s) 40.5 36.0 58.3 4.2 12.4 11.8
Level of Service D D E A B B
Approach Delay (s) 38.3 10.9 12.3
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Project AM Peak Hour
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3427 1770 3438 1583 1681 1770 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3427 1770 3438 1583 1681 1770 1583 3433 1863 1583
Volume (vph) 566 1056 28 97 530 553 62 132 158 597 92 235
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) 596 1112 29 102 558 582 65 139 166 628 97 247
RTOR Reduction (vph) 0 1 0 0 0 393 0 0 138 0 0 0
Lane Group Flow (vph) 596 1140 0 102 558 189 65 139 28 628 97 247
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 22.4 45.2 10.4 33.2 33.2 19.4 19.4 19.4 24.5 24.5 116.0
Effective Green, g (s) 22.4 45.7 10.4 33.7 33.7 19.4 19.4 19.4 24.5 24.5 116.0
Actuated g/C Ratio 0.19 0.39 0.09 0.29 0.29 0.17 0.17 0.17 0.21 0.21 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 663 1350 159 999 460 281 296 265 725 393 1583
v/s Ratio Prot c0.17 c0.33 0.06 0.16 0.04 c0.08 c0.18 0.05
v/s Ratio Perm 0.12 0.02 0.16
v/c Ratio 0.90 0.84 0.64 0.56 0.41 0.23 0.47 0.10 0.87 0.25 0.16
Uniform Delay, d1 45.7 31.9 51.0 34.9 33.2 41.8 43.7 40.9 44.2 38.1 0.0
Progression Factor 0.85 0.83 1.40 0.80 1.43 1.00 1.00 1.00 0.82 0.77 1.00
Incremental Delay, d2 13.0 5.6 7.1 1.9 2.2 0.4 1.2 0.2 10.5 0.3 0.2
Delay (s) 51.9 32.0 78.7 29.7 49.7 42.3 44.8 41.1 46.9 29.7 0.2
Level of Service D C E C D D D D D C A
Approach Delay (s) 38.8 43.1 42.7 33.3
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 39.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Project AM Peak Hour
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3429 1770 3438 1583 1789 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.84 1.00 0.75 0.76 1.00
Satd. Flow (perm) 1770 3429 1770 3438 1583 1573 1583 1321 1347 1583
Volume (vph) 88 1528 32 31 1269 127 13 3 36 109 2 88
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) 93 1608 34 33 1336 134 14 3 38 115 2 93
RTOR Reduction (vph) 0 1 0 0 0 33 0 0 30 0 0 74
Lane Group Flow (vph) 93 1641 0 33 1336 101 0 17 8 58 59 19
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 8.5 76.7 4.7 72.9 72.9 22.6 22.6 22.6 22.6 22.6
Effective Green, g (s) 9.5 77.7 5.7 73.9 73.9 23.6 23.6 23.6 23.6 23.6
Actuated g/C Ratio 0.08 0.67 0.05 0.64 0.64 0.20 0.20 0.20 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 145 2297 87 2190 1008 320 322 269 274 322
v/s Ratio Prot c0.05 c0.48 0.02 0.39
v/s Ratio Perm 0.06 0.01 0.00 c0.04 0.04 0.01
v/c Ratio 0.64 0.71 0.38 0.61 0.10 0.05 0.02 0.22 0.22 0.06
Uniform Delay, d1 51.6 12.1 53.4 12.5 8.2 37.2 37.0 38.5 38.5 37.2
Progression Factor 0.93 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 1.1 2.8 1.3 0.2 0.1 0.0 0.4 0.4 0.1
Delay (s) 53.3 12.1 56.2 13.8 8.4 37.3 37.0 38.9 38.9 37.3
Level of Service D B E B A D D D D D
Approach Delay (s) 14.3 14.2 37.1 38.2
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Project AM Peak Hour
4: Mt. Hermon & SR 17 SB Off-ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1847 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1847 1538
Volume (vph) 0 1551 113 121 1046 0 259 0 177 6 28 179
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) 0 1633 119 127 1101 0 273 0 186 6 29 188
RTOR Reduction (vph) 0 0 21 0 0 0 0 0 162 0 0 21
Lane Group Flow (vph) 0 1633 98 127 1101 0 273 0 24 0 35 167
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split custom
Protected Phases 2 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 48.0 48.0 8.2 46.0 10.9 10.9 9.1 19.3
Effective Green, g (s) 49.0 49.0 9.2 47.0 11.9 11.9 10.1 21.3
Actuated g/C Ratio 0.53 0.53 0.10 0.51 0.13 0.13 0.11 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1827 841 177 1804 443 204 202 355
v/s Ratio Prot c0.47 c0.07 0.31 c0.08 0.02 c0.06
v/s Ratio Perm 0.06 0.02 0.05
v/c Ratio 0.89 0.12 0.72 0.61 0.62 0.12 0.17 0.47
Uniform Delay, d1 19.3 10.8 40.2 16.1 38.0 35.5 37.3 30.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.1 0.1 13.0 0.6 2.5 0.3 0.4 1.0
Delay (s) 25.3 10.9 53.2 16.7 40.5 35.8 37.7 31.6
Level of Service C B D B D D D C
Approach Delay (s) 24.4 20.5 38.6 32.5
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 25.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 92.2 Sum of lost time (s) 9.0
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Project AM Peak Hour
5: Altenitas Rd. & La Madrona Rd 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 83 2 2 3 2 7 9 307 10 47 179 30
Peak Hour Factor 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74
Hourly flow rate (vph) 112 3 3 4 3 9 12 415 14 64 242 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked
vC, conflicting volume 839 842 262 839 855 422 282 428
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 839 842 262 839 855 422 282 428
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 58 99 100 98 99 99 99 94
cM capacity (veh/h) 265 281 776 268 276 632 1280 1131

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 118 16 12 428 346
Volume Left 112 4 12 0 64
Volume Right 3 9 0 14 41
cSH 269 407 1280 1700 1131
Volume to Capacity 0.44 0.04 0.01 0.25 0.06
Queue Length 95th (ft) 52 3 1 0 4
Control Delay (s) 28.3 14.2 7.8 0.0 2.0
Lane LOS D B A A
Approach Delay (s) 28.3 14.2 0.2 2.0
Approach LOS D B

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project AM Peak Hour
6: Silverwood Rd. & La Madrona Rd 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 53 15 5 226 59 20
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Hourly flow rate (vph) 63 18 6 269 70 24
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 363 82 94
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 363 82 94
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 98 100
cM capacity (veh/h) 634 978 1500

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 63 18 275 94
Volume Left 63 0 6 0
Volume Right 0 18 0 24
cSH 634 978 1500 1700
Volume to Capacity 0.10 0.02 0.00 0.06
Queue Length 95th (ft) 8 1 0 0
Control Delay (s) 11.3 8.8 0.2 0.0
Lane LOS B A A
Approach Delay (s) 10.7 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 25.9% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project AM Peak Hour
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 20 0 0 4 26 0 1014 11 0 0 615
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 21 0 0 4 27 0 1067 12 0 0 647
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 1089 1079 0 1407 1073 1073 0 1079
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1089 1079 0 1407 1073 1073 0 1079
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 90 100 100 98 90 100 100
cM capacity (veh/h) 171 218 1085 108 220 268 1623 646

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 21 32 1079 647
Volume Left 0 0 0 0
Volume Right 0 27 12 647
cSH 218 309 1623 1700
Volume to Capacity 0.10 0.10 0.00 0.38
Queue Length 95th (ft) 8 8 0 0
Control Delay (s) 23.2 20.2 0.0 0.0
Lane LOS C C
Approach Delay (s) 23.2 20.2 0.0 0.0
Approach LOS C C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 105.4% ICU Level of Service G
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Project AM Peak Hour
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3434 1770 3438 1583 1814 1583 1781 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.90 1.00 0.75 1.00
Satd. Flow (perm) 1770 3434 1770 3438 1583 1671 1583 1388 1583
Volume (vph) 128 1324 14 34 615 115 7 6 16 80 7 75
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) 142 1471 16 38 683 128 8 7 18 89 8 83
RTOR Reduction (vph) 0 1 0 0 0 52 0 0 15 0 0 67
Lane Group Flow (vph) 142 1486 0 38 683 76 0 15 3 0 97 16
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 14.2 77.3 5.2 68.3 68.3 21.5 21.5 21.5 21.5
Effective Green, g (s) 15.2 78.3 6.2 69.3 69.3 22.5 22.5 22.5 22.5
Actuated g/C Ratio 0.13 0.67 0.05 0.60 0.60 0.19 0.19 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 232 2318 95 2054 946 324 307 269 307
v/s Ratio Prot c0.08 c0.43 0.02 0.20
v/s Ratio Perm 0.05 0.01 0.00 c0.07 0.01
v/c Ratio 0.61 0.64 0.40 0.33 0.08 0.05 0.01 0.36 0.05
Uniform Delay, d1 47.6 10.8 53.1 11.7 9.9 38.0 37.8 40.5 38.1
Progression Factor 1.00 1.00 0.86 1.18 3.48 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 1.4 2.5 0.4 0.2 0.1 0.0 0.8 0.1
Delay (s) 52.3 12.2 48.3 14.2 34.5 38.1 37.8 41.3 38.1
Level of Service D B D B C D D D D
Approach Delay (s) 15.7 18.8 37.9 39.9
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 18.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Project PM Peak Hour
1: Bean Creek  Rd. & Scotts Valley Dr. 5/18/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 114 87 122 732 1067 147
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 127 97 136 813 1186 163
RTOR Reduction (vph) 0 76 0 0 0 38
Lane Group Flow (vph) 127 21 136 813 1186 125
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 23.9 23.9 13.8 84.1 66.3 66.3
Effective Green, g (s) 24.9 24.9 14.8 85.1 67.3 67.3
Actuated g/C Ratio 0.21 0.21 0.13 0.73 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 380 340 226 2596 2950 918
v/s Ratio Prot c0.07 c0.08 0.23 c0.23
v/s Ratio Perm 0.01 0.08
v/c Ratio 0.33 0.06 0.60 0.31 0.40 0.14
Uniform Delay, d1 38.5 36.2 47.8 5.3 13.3 11.1
Progression Factor 1.00 1.00 0.74 0.57 1.00 1.00
Incremental Delay, d2 0.5 0.1 2.9 0.2 0.4 0.3
Delay (s) 39.1 36.3 38.3 3.2 13.7 11.4
Level of Service D D D A B B
Approach Delay (s) 37.9 8.3 13.5
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Project PM Peak Hour
2: Mt. Hermon & Scotts Valley Dr. 5/18/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3401 1770 3438 1583 1681 1748 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3401 1770 3438 1583 1681 1748 1583 3433 1863 1583
Volume (vph) 456 811 79 225 1277 396 132 82 126 485 92 517
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) 480 854 83 237 1344 417 139 86 133 511 97 544
RTOR Reduction (vph) 0 6 0 0 0 114 0 0 111 0 0 0
Lane Group Flow (vph) 480 931 0 237 1344 303 110 115 22 511 97 544
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 17.9 40.4 17.4 39.9 39.9 19.1 19.1 19.1 22.6 22.6 116.0
Effective Green, g (s) 17.9 40.9 17.4 40.4 40.4 19.1 19.1 19.1 22.6 22.6 116.0
Actuated g/C Ratio 0.15 0.35 0.15 0.35 0.35 0.16 0.16 0.16 0.19 0.19 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 530 1199 266 1197 551 277 288 261 669 363 1583
v/s Ratio Prot c0.14 0.27 0.13 c0.39 0.07 0.07 c0.15 0.05
v/s Ratio Perm 0.19 0.01 c0.34
v/c Ratio 0.91 0.78 0.89 1.12 0.55 0.40 0.40 0.08 0.76 0.27 0.34
Uniform Delay, d1 48.2 33.5 48.4 37.8 30.5 43.3 43.3 41.0 44.2 39.7 0.0
Progression Factor 0.88 0.97 0.67 1.17 1.31 1.00 1.00 1.00 0.66 0.57 1.00
Incremental Delay, d2 18.2 4.7 20.2 62.8 2.5 0.9 0.9 0.1 4.9 0.4 0.6
Delay (s) 60.7 37.3 52.7 107.1 42.3 44.2 44.2 41.2 34.1 23.0 0.6
Level of Service E D D F D D D D C C A
Approach Delay (s) 45.2 87.1 43.1 17.3
Approach LOS D F D B

Intersection Summary
HCM Average Control Delay 55.5 HCM Level of Service E
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Project PM Peak Hour
3: Mt. Hermon & Glen Canyon Road 5/18/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3433 1770 3438 1583 1806 1583 1681 1681 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.92 1.00 0.75 0.75 1.00
Satd. Flow (perm) 1770 3433 1770 3438 1583 1705 1583 1332 1332 1583
Volume (vph) 154 1229 16 8 1623 100 5 3 20 88 0 112
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) 162 1294 17 8 1708 105 5 3 21 93 0 118
RTOR Reduction (vph) 0 1 0 0 0 20 0 0 16 0 0 92
Lane Group Flow (vph) 162 1310 0 8 1708 85 0 8 5 47 46 26
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 14.6 78.2 1.4 65.0 65.0 24.4 24.4 24.4 24.4 24.4
Effective Green, g (s) 15.6 79.2 2.4 66.0 66.0 25.4 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.13 0.68 0.02 0.57 0.57 0.22 0.22 0.22 0.22 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 238 2344 37 1956 901 373 347 292 292 347
v/s Ratio Prot c0.09 0.38 0.00 c0.50
v/s Ratio Perm 0.05 0.00 0.00 c0.04 0.03 0.02
v/c Ratio 0.68 0.56 0.22 0.87 0.09 0.02 0.01 0.16 0.16 0.07
Uniform Delay, d1 47.8 9.4 55.9 21.4 11.4 35.5 35.5 36.7 36.6 36.0
Progression Factor 0.84 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.6 2.9 5.8 0.2 0.0 0.0 0.3 0.3 0.1
Delay (s) 45.5 9.9 58.8 27.2 11.6 35.6 35.5 36.9 36.9 36.1
Level of Service D A E C B D D D D D
Approach Delay (s) 13.8 26.4 35.5 36.4
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 21.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Project PM Peak Hour
4: Mt. Hermon & SR 17 SB Off Ramp 5/18/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1858 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1858 1538
Volume (vph) 0 1041 264 202 963 0 296 0 262 7 112 500
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) 0 1096 278 213 1014 0 312 0 276 7 118 526
RTOR Reduction (vph) 0 0 85 0 0 0 0 0 238 0 0 11
Lane Group Flow (vph) 0 1096 193 213 1014 0 312 0 38 0 125 515
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split custom
Protected Phases 2 1 6 8 8 4 4 5
Permitted Phases 2 4
Actuated Green, G (s) 37.3 37.3 9.6 29.2 10.7 10.7 11.6 29.3
Effective Green, g (s) 38.3 38.3 10.6 30.2 11.7 11.7 12.6 31.3
Actuated g/C Ratio 0.45 0.45 0.12 0.35 0.14 0.14 0.15 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1545 712 220 1254 471 217 275 565
v/s Ratio Prot 0.32 c0.12 c0.29 c0.09 0.02 0.07 c0.20
v/s Ratio Perm 0.12 0.13
v/c Ratio 0.71 0.27 0.97 0.81 0.66 0.17 0.45 0.91
Uniform Delay, d1 19.0 14.7 37.1 24.9 34.9 32.5 33.2 25.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.2 51.0 3.9 3.5 0.4 1.2 19.1
Delay (s) 20.5 14.9 88.2 28.8 38.4 32.9 34.4 44.7
Level of Service C B F C D C C D
Approach Delay (s) 19.3 39.1 35.8 42.7
Approach LOS B D D D

Intersection Summary
HCM Average Control Delay 32.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 85.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Project PM Peak Hour
5: Altenitas Rd. & La Madrona 5/18/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 42 0 1 0 2 16 1 450 8 24 461 37
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 49 0 1 0 2 19 1 529 9 28 542 44
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked 0.96 0.96 0.96 0.96 0.96 0.96
vC, conflicting volume 1172 1162 564 1158 1179 534 586 539
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1180 1169 545 1165 1187 534 568 539
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 67 100 100 100 99 97 100 97
cM capacity (veh/h) 150 180 516 160 175 546 962 1030

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 51 21 1 539 614
Volume Left 49 0 1 0 28
Volume Right 1 19 0 9 44
cSH 152 442 962 1700 1030
Volume to Capacity 0.33 0.05 0.00 0.32 0.03
Queue Length 95th (ft) 34 4 0 0 2
Control Delay (s) 40.0 13.6 8.7 0.0 0.7
Lane LOS E B A A
Approach Delay (s) 40.0 13.6 0.0 0.7
Approach LOS E B

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project PM Peak Hour
6: Silverwood Rd. & La Madrona 5/18/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 31 2 6 91 76 42
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 35 2 7 103 86 48
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 227 110 134
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 227 110 134
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 100 100
cM capacity (veh/h) 757 943 1450

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 35 2 110 134
Volume Left 35 0 7 0
Volume Right 0 2 0 48
cSH 757 943 1450 1700
Volume to Capacity 0.05 0.00 0.00 0.08
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 10.0 8.8 0.5 0.0
Lane LOS A A A
Approach Delay (s) 9.9 0.5 0.0
Approach LOS A

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 19.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project PM Peak Hour
7: SR 17 NB On-ramp & Mt. Hermon 5/18/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 25 0 0 5 35 0 1061 13 0 0 401
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) 0 27 0 0 5 38 0 1153 14 0 0 436
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) 1293
pX, platoon unblocked
vC, conflicting volume 1182 1167 0 1392 1160 1160 0 1167
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1182 1167 0 1392 1160 1160 0 1167
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 86 100 100 97 84 100 100
cM capacity (veh/h) 137 194 1085 107 195 238 1623 598

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 27 43 1167 436
Volume Left 0 0 0 0
Volume Right 0 38 14 436
cSH 194 272 1623 1700
Volume to Capacity 0.14 0.16 0.00 0.26
Queue Length 95th (ft) 12 14 0 0
Control Delay (s) 26.6 23.1 0.0 0.0
Lane LOS D C
Approach Delay (s) 26.6 23.1 0.0 0.0
Approach LOS D C

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 94.8% ICU Level of Service F
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Project PM Peak Hour
8: Mt. Hermon & Kings Village Road 5/18/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3436 1770 3438 1583 1806 1583 1786 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.69 1.00 0.69 1.00
Satd. Flow (perm) 1770 3436 1770 3438 1583 1293 1583 1285 1583
Volume (vph) 139 793 4 125 1415 89 39 23 84 145 24 276
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) 154 881 4 139 1572 99 43 26 93 161 27 307
RTOR Reduction (vph) 0 0 0 0 0 18 0 0 73 0 0 166
Lane Group Flow (vph) 154 885 0 139 1572 81 0 69 20 0 188 141
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 13.5 69.1 11.4 67.0 67.0 23.5 23.5 23.5 23.5
Effective Green, g (s) 14.5 70.1 12.4 68.0 68.0 24.5 24.5 24.5 24.5
Actuated g/C Ratio 0.12 0.60 0.11 0.59 0.59 0.21 0.21 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 221 2076 189 2015 928 273 334 271 334
v/s Ratio Prot 0.09 0.26 c0.08 c0.46
v/s Ratio Perm 0.05 0.05 0.01 c0.15 0.09
v/c Ratio 0.70 0.43 0.74 0.78 0.09 0.25 0.06 0.69 0.42
Uniform Delay, d1 48.6 12.2 50.2 18.3 10.5 38.1 36.5 42.3 39.6
Progression Factor 1.00 1.00 1.31 0.85 0.32 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.2 0.6 6.9 1.5 0.1 0.5 0.1 7.5 0.9
Delay (s) 57.8 12.9 72.6 17.0 3.4 38.6 36.6 49.8 40.5
Level of Service E B E B A D D D D
Approach Delay (s) 19.5 20.5 37.5 44.0
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 24.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Project Saturday
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 95 80 123 547 688 82
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 98 82 127 564 709 85
RTOR Reduction (vph) 0 67 0 0 0 32
Lane Group Flow (vph) 98 15 127 564 709 53
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 20.8 20.8 13.4 87.2 69.8 69.8
Effective Green, g (s) 21.8 21.8 14.4 88.2 70.8 70.8
Actuated g/C Ratio 0.19 0.19 0.12 0.76 0.61 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 333 297 220 2691 3104 966
v/s Ratio Prot c0.06 c0.07 0.16 c0.14
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.29 0.05 0.58 0.21 0.23 0.05
Uniform Delay, d1 40.5 38.6 47.9 4.0 10.2 9.1
Progression Factor 1.00 1.00 1.05 1.02 1.00 1.00
Incremental Delay, d2 0.5 0.1 2.8 0.1 0.2 0.1
Delay (s) 41.0 38.7 53.3 4.2 10.4 9.2
Level of Service D D D A B A
Approach Delay (s) 39.9 13.2 10.3
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 14.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Project Saturday
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3405 1770 3438 1583 1681 1745 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3405 1770 3438 1583 1681 1745 1583 3433 1863 1583
Volume (vph) 409 961 84 128 999 312 111 64 116 475 55 243
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) 431 1012 88 135 1052 328 117 67 122 500 58 256
RTOR Reduction (vph) 0 5 0 0 0 120 0 0 105 0 0 0
Lane Group Flow (vph) 431 1095 0 135 1052 208 90 94 17 500 58 256
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 17.9 50.5 11.4 44.0 44.0 16.6 16.6 16.6 21.0 21.0 116.0
Effective Green, g (s) 17.9 51.0 11.4 44.5 44.5 16.6 16.6 16.6 21.0 21.0 116.0
Actuated g/C Ratio 0.15 0.44 0.10 0.38 0.38 0.14 0.14 0.14 0.18 0.18 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 530 1497 174 1319 607 241 250 227 621 337 1583
v/s Ratio Prot c0.13 0.32 0.08 c0.31 0.05 c0.05 c0.15 0.03
v/s Ratio Perm 0.13 0.01 0.16
v/c Ratio 0.81 0.73 0.78 0.80 0.34 0.37 0.38 0.08 0.81 0.17 0.16
Uniform Delay, d1 47.4 26.8 51.1 31.7 25.4 45.0 45.0 43.1 45.5 40.2 0.0
Progression Factor 1.18 0.88 0.68 1.37 2.20 1.00 1.00 1.00 1.33 1.47 1.00
Incremental Delay, d2 8.8 3.0 16.9 4.4 1.3 1.0 1.0 0.1 7.4 0.2 0.2
Delay (s) 64.8 26.7 51.7 47.8 57.3 46.0 46.0 43.2 68.1 59.1 0.2
Level of Service E C D D E D D D E E A
Approach Delay (s) 37.5 50.2 44.9 46.1
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 44.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Project Saturday
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3434 1770 3438 1583 1782 1583 1681 1689 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.86 1.00 0.75 0.82 1.00
Satd. Flow (perm) 1770 3434 1770 3438 1583 1609 1583 1328 1457 1583
Volume (vph) 76 1322 12 9 1294 42 10 1 8 43 1 91
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 78 1349 12 9 1320 43 10 1 8 44 1 93
RTOR Reduction (vph) 0 0 0 0 0 9 0 0 6 0 0 74
Lane Group Flow (vph) 78 1361 0 9 1320 34 0 11 2 22 23 19
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 8.7 80.1 1.5 72.9 72.9 22.4 22.4 22.4 22.4 22.4
Effective Green, g (s) 9.7 81.1 2.5 73.9 73.9 23.4 23.4 23.4 23.4 23.4
Actuated g/C Ratio 0.08 0.70 0.02 0.64 0.64 0.20 0.20 0.20 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 148 2401 38 2190 1008 325 319 268 294 319
v/s Ratio Prot c0.04 0.40 0.01 c0.38
v/s Ratio Perm 0.02 0.01 0.00 c0.02 0.02 0.01
v/c Ratio 0.53 0.57 0.24 0.60 0.03 0.03 0.01 0.08 0.08 0.06
Uniform Delay, d1 51.0 8.7 55.8 12.4 7.8 37.2 37.0 37.6 37.6 37.4
Progression Factor 1.14 0.42 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.7 3.2 1.2 0.1 0.0 0.0 0.1 0.1 0.1
Delay (s) 60.4 4.3 59.0 13.6 7.9 37.3 37.0 37.7 37.7 37.5
Level of Service E A E B A D D D D D
Approach Delay (s) 7.3 13.8 37.2 37.5
Approach LOS A B D D

Intersection Summary
HCM Average Control Delay 11.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Project Saturday
4: Mt. Hermon & SR 17 SB Off Ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1855 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1855 1538
Volume (vph) 0 985 377 205 665 0 356 0 325 10 120 349
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) 0 1037 397 216 700 0 375 0 342 11 126 367
RTOR Reduction (vph) 0 0 152 0 0 0 0 0 296 0 0 90
Lane Group Flow (vph) 0 1037 245 216 700 0 375 0 46 0 137 277
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split Perm
Protected Phases 2 1 6 8 4 4
Permitted Phases 2 8 4
Actuated Green, G (s) 30.2 30.2 7.2 41.4 10.3 10.3 19.8 19.8
Effective Green, g (s) 31.2 31.2 8.2 42.4 11.3 11.3 20.8 20.8
Actuated g/C Ratio 0.37 0.37 0.10 0.51 0.14 0.14 0.25 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1285 591 174 1797 465 214 462 383
v/s Ratio Prot c0.30 c0.12 0.20 c0.11 0.07
v/s Ratio Perm 0.16 0.03 c0.18
v/c Ratio 0.81 0.42 1.24 0.39 0.81 0.22 0.30 0.72
Uniform Delay, d1 23.5 19.4 37.6 12.6 35.0 32.2 25.4 28.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.5 147.7 0.1 9.9 0.5 0.4 6.6
Delay (s) 27.3 19.9 185.4 12.7 44.9 32.7 25.8 35.3
Level of Service C B F B D C C D
Approach Delay (s) 25.2 53.5 39.1 32.7
Approach LOS C D D C

Intersection Summary
HCM Average Control Delay 36.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 83.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Project Saturday
5: Altenitas Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 59 3 3 2 0 11 3 591 4 43 598 26
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) 64 3 3 2 0 12 3 642 4 47 650 28
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97
vC, conflicting volume 1418 1411 664 1414 1423 645 678 647
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1433 1426 652 1428 1438 645 667 647
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 36 97 99 98 100 97 100 95
cM capacity (veh/h) 101 124 452 101 122 472 891 939

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 71 14 3 647 725
Volume Left 64 2 3 0 47
Volume Right 3 12 0 4 28
cSH 105 302 891 1700 939
Volume to Capacity 0.67 0.05 0.00 0.38 0.05
Queue Length 95th (ft) 85 4 0 0 4
Control Delay (s) 90.5 17.5 9.1 0.0 1.3
Lane LOS F C A A
Approach Delay (s) 90.5 17.5 0.0 1.3
Approach LOS F C

Intersection Summary
Average Delay 5.2
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project Saturday
6: Silverwood Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 37 0 3 79 53 32
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83
Hourly flow rate (vph) 45 0 4 95 64 39
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 186 83 102
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 186 83 102
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 100 100
cM capacity (veh/h) 802 976 1490

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 45 0 99 102
Volume Left 45 0 4 0
Volume Right 0 0 0 39
cSH 802 1700 1490 1700
Volume to Capacity 0.06 0.00 0.00 0.06
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 9.8 0.0 0.3 0.0
Lane LOS A A A
Approach Delay (s) 9.8 0.3 0.0
Approach LOS A

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 16.6% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Project Saturday
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 49 0 0 9 29 0 883 35 0 0 409
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 54 0 0 10 32 0 981 39 0 0 454
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 1022 1020 0 1255 1001 1001 0 1020
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1022 1020 0 1255 1001 1001 0 1020
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 77 100 100 96 89 100 100
cM capacity (veh/h) 185 237 1085 122 243 295 1623 680

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 54 42 1020 454
Volume Left 0 0 0 0
Volume Right 0 32 39 454
cSH 237 386 1623 1700
Volume to Capacity 0.23 0.11 0.00 0.27
Queue Length 95th (ft) 22 9 0 0
Control Delay (s) 24.7 19.1 0.0 0.0
Lane LOS C C
Approach Delay (s) 24.7 19.1 0.0 0.0
Approach LOS C C

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Project Saturday
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3422 1770 3438 1583 1802 1583 1792 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.77 1.00 0.73 1.00
Satd. Flow (perm) 1770 3422 1770 3438 1583 1443 1583 1366 1583
Volume (vph) 179 947 37 152 1044 94 43 21 86 96 26 236
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) 188 997 39 160 1099 99 45 22 91 101 27 248
RTOR Reduction (vph) 0 2 0 0 0 24 0 0 73 0 0 199
Lane Group Flow (vph) 188 1034 0 160 1099 75 0 67 18 0 128 49
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 17.2 66.8 15.3 64.9 64.9 21.9 21.9 21.9 21.9
Effective Green, g (s) 18.2 67.8 16.3 65.9 65.9 22.9 22.9 22.9 22.9
Actuated g/C Ratio 0.16 0.58 0.14 0.57 0.57 0.20 0.20 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 278 2000 249 1953 899 285 313 270 313
v/s Ratio Prot c0.11 0.30 0.09 c0.32
v/s Ratio Perm 0.05 0.05 0.01 c0.09 0.03
v/c Ratio 0.68 0.52 0.64 0.56 0.08 0.24 0.06 0.47 0.16
Uniform Delay, d1 46.1 14.4 47.1 15.9 11.4 39.2 37.8 41.2 38.6
Progression Factor 1.00 1.00 0.99 0.97 1.25 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 1.0 4.3 0.9 0.1 0.4 0.1 1.3 0.2
Delay (s) 52.5 15.3 50.8 16.3 14.4 39.6 37.9 42.5 38.8
Level of Service D B D B B D D D D
Approach Delay (s) 21.0 20.2 38.6 40.1
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 23.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 62.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigated Project AM Peak Hour
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 0.97 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3427 3433 3438 1583 1770 1863 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3427 3433 3438 1583 1770 1863 1583 3433 1863 1583
Volume (vph) 566 1056 28 97 530 553 62 132 158 597 92 235
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) 596 1112 29 102 558 582 65 139 166 628 97 247
RTOR Reduction (vph) 0 1 0 0 0 205 0 0 8 0 0 0
Lane Group Flow (vph) 596 1140 0 102 558 377 65 139 158 628 97 247
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot pm+ov Prot pm+ov Prot Free
Protected Phases 5 2 1 6 7 3 8 1 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 19.0 48.5 7.0 36.5 56.5 7.0 24.0 31.0 20.0 37.0 116.0
Effective Green, g (s) 19.0 49.0 7.0 37.0 57.0 7.0 24.0 31.0 20.0 37.0 116.0
Actuated g/C Ratio 0.16 0.42 0.06 0.32 0.49 0.06 0.21 0.27 0.17 0.32 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.0 4.0 4.0 4.0 4.0 4.0
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) 562 1448 207 1097 832 107 385 478 592 594 1583
v/s Ratio Prot c0.17 c0.33 0.03 0.16 0.08 0.04 c0.07 0.02 c0.18 0.05
v/s Ratio Perm 0.16 0.08 0.16
v/c Ratio 1.06 0.79 0.49 0.51 0.45 0.61 0.36 0.33 1.06 0.16 0.16
Uniform Delay, d1 48.5 29.0 52.8 32.1 19.3 53.2 39.4 34.2 48.0 28.4 0.0
Progression Factor 0.86 0.82 1.34 0.74 0.43 1.00 1.00 1.00 0.83 0.73 1.00
Incremental Delay, d2 52.0 3.7 1.5 1.4 0.3 9.4 0.6 0.4 54.0 0.1 0.2
Delay (s) 93.8 27.5 72.1 25.2 8.7 62.6 40.0 34.6 93.7 20.8 0.2
Level of Service F C E C A E D C F C A
Approach Delay (s) 50.2 21.3 41.5 62.7
Approach LOS D C D E

Intersection Summary
HCM Average Control Delay 44.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigated Project AM Peak Hour
4: Mt. Hermon & SR 17 SB Off-ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1847 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1847 1538
Volume (vph) 0 1551 113 121 1046 0 259 0 177 6 28 179
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) 0 1633 119 127 1101 0 273 0 186 6 29 188
RTOR Reduction (vph) 0 0 18 0 0 0 0 0 162 0 0 21
Lane Group Flow (vph) 0 1633 101 127 1101 0 273 0 24 0 35 167
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type pm+ov Prot Prot custom Split custom
Protected Phases 2 8 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 48.0 58.9 8.2 46.0 10.9 10.9 9.1 19.3
Effective Green, g (s) 49.0 60.9 9.2 47.0 11.9 11.9 10.1 21.3
Actuated g/C Ratio 0.53 0.66 0.10 0.51 0.13 0.13 0.11 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1827 1046 177 1804 443 204 202 355
v/s Ratio Prot c0.47 0.01 c0.07 0.31 c0.08 0.02 c0.06
v/s Ratio Perm 0.05 0.02 0.05
v/c Ratio 0.89 0.10 0.72 0.61 0.62 0.12 0.17 0.47
Uniform Delay, d1 19.3 5.7 40.2 16.1 38.0 35.5 37.3 30.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.1 0.0 13.0 0.6 2.5 0.3 0.4 1.0
Delay (s) 25.3 5.7 53.2 16.7 40.5 35.8 37.7 31.6
Level of Service C A D B D D D C
Approach Delay (s) 24.0 20.5 38.6 32.5
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 92.2 Sum of lost time (s) 9.0
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigated Project PM Peak Hour
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 0.97 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3401 3433 3438 1583 1770 1863 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3401 3433 3438 1583 1770 1863 1583 3433 1863 1583
Volume (vph) 456 811 79 225 1277 396 132 82 126 485 92 517
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) 480 854 83 237 1344 417 139 86 133 511 97 544
RTOR Reduction (vph) 0 5 0 0 0 113 0 0 14 0 0 0
Lane Group Flow (vph) 480 932 0 237 1344 304 139 86 119 511 97 544
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot pm+ov Prot pm+ov Prot Free
Protected Phases 5 2 1 6 7 3 8 1 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 17.0 46.7 12.0 41.7 60.7 16.2 21.8 33.8 19.0 24.6 116.0
Effective Green, g (s) 17.0 47.2 12.0 42.2 61.2 16.2 21.8 33.8 19.0 24.6 116.0
Actuated g/C Ratio 0.15 0.41 0.10 0.36 0.53 0.14 0.19 0.29 0.16 0.21 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.0 4.0 4.0 4.0 4.0 4.0
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) 503 1384 355 1251 890 247 350 516 562 395 1583
v/s Ratio Prot c0.14 0.27 0.07 c0.39 0.06 0.08 0.05 0.02 c0.15 0.05
v/s Ratio Perm 0.14 0.05 c0.34
v/c Ratio 0.95 0.67 0.67 1.07 0.34 0.56 0.25 0.23 0.91 0.25 0.34
Uniform Delay, d1 49.1 28.1 50.1 36.9 15.8 46.6 40.1 31.2 47.7 38.0 0.0
Progression Factor 0.88 0.95 0.75 1.13 2.46 1.00 1.00 1.00 0.70 0.73 1.00
Incremental Delay, d2 27.8 2.5 3.0 43.4 0.1 2.9 0.4 0.2 17.7 0.3 0.6
Delay (s) 70.8 29.2 40.5 85.0 39.0 49.5 40.5 31.4 50.8 28.0 0.6
Level of Service E C D F D D D C D C A
Approach Delay (s) 43.3 70.1 40.6 25.1
Approach LOS D E D C

Intersection Summary
HCM Average Control Delay 49.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigated Project PM Peak Hour
4: Mt. Hermon & SR 17 SB Off Ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1858 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1858 1538
Volume (vph) 0 1041 264 202 963 0 296 0 262 7 112 500
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) 0 1096 278 213 1014 0 312 0 276 7 118 526
RTOR Reduction (vph) 0 0 77 0 0 0 0 0 238 0 0 11
Lane Group Flow (vph) 0 1096 201 213 1014 0 312 0 38 0 125 515
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type pm+ov Prot Prot custom Split custom
Protected Phases 2 8 1 6 8 8 4 4 5
Permitted Phases 2 4
Actuated Green, G (s) 37.2 47.9 9.6 29.2 10.7 10.7 11.6 29.2
Effective Green, g (s) 38.2 49.9 10.6 30.2 11.7 11.7 12.6 31.2
Actuated g/C Ratio 0.45 0.59 0.12 0.35 0.14 0.14 0.15 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1543 928 220 1256 472 218 275 564
v/s Ratio Prot 0.32 0.03 c0.12 c0.29 c0.09 0.02 0.07 c0.20
v/s Ratio Perm 0.10 0.14
v/c Ratio 0.71 0.22 0.97 0.81 0.66 0.17 0.45 0.91
Uniform Delay, d1 19.0 8.3 37.1 24.8 34.8 32.4 33.1 25.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.1 51.0 3.9 3.5 0.4 1.2 19.3
Delay (s) 20.5 8.5 88.1 28.7 38.3 32.8 34.3 45.0
Level of Service C A F C D C C D
Approach Delay (s) 18.1 39.0 35.7 42.9
Approach LOS B D D D

Intersection Summary
HCM Average Control Delay 31.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 85.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
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 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3405 3433 3438 1583 1681 1745 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.94 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3405 3433 3438 1583 1681 1661 1583 3433 1863 1583
Volume (vph) 409 961 84 128 999 312 111 64 116 475 55 243
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) 431 1012 88 135 1052 328 117 67 122 500 58 256
RTOR Reduction (vph) 0 5 0 0 0 123 0 0 13 0 0 0
Lane Group Flow (vph) 431 1095 0 135 1052 205 90 94 109 500 58 256
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot pm+ov Prot pm+ov Prot Free
Protected Phases 5 2 1 6 7 3 8 1 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 16.7 46.5 8.6 38.4 56.4 10.0 36.4 35.0 18.0 34.4 116.0
Effective Green, g (s) 16.7 47.0 8.6 38.9 56.9 10.0 36.4 35.0 18.0 34.4 116.0
Actuated g/C Ratio 0.14 0.41 0.07 0.34 0.49 0.09 0.31 0.30 0.16 0.30 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.0 4.0 4.0 4.0 4.0 4.0
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) 494 1380 255 1153 831 145 528 532 533 552 1583
v/s Ratio Prot c0.13 0.32 0.04 c0.31 0.04 0.05 0.02 c0.02 c0.15 0.03
v/s Ratio Perm 0.09 0.04 0.05 0.16
v/c Ratio 0.87 0.79 0.53 0.91 0.25 0.62 0.18 0.21 0.94 0.11 0.16
Uniform Delay, d1 48.6 30.2 51.7 36.9 17.1 51.2 28.9 30.2 48.4 29.6 0.0
Progression Factor 0.86 0.86 1.24 0.80 0.18 1.00 1.00 1.00 0.80 0.68 1.00
Incremental Delay, d2 14.8 4.5 1.7 10.9 0.1 8.0 0.2 0.2 24.1 0.1 0.2
Delay (s) 56.6 30.6 66.1 40.5 3.3 59.2 29.1 30.3 62.8 20.1 0.2
Level of Service E C E D A E C C E C A
Approach Delay (s) 37.9 34.7 38.4 40.1
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 37.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1855 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1855 1538
Volume (vph) 0 985 377 205 665 0 356 0 325 10 120 349
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) 0 1037 397 216 700 0 375 0 342 11 126 367
RTOR Reduction (vph) 0 0 141 0 0 0 0 0 295 0 0 86
Lane Group Flow (vph) 0 1037 256 216 700 0 375 0 47 0 137 281
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type pm+ov Prot Prot custom Split Perm
Protected Phases 2 8 1 6 8 4 4
Permitted Phases 2 8 4
Actuated Green, G (s) 28.3 39.4 12.1 44.4 11.1 11.1 20.4 20.4
Effective Green, g (s) 29.3 41.4 13.1 45.4 12.1 12.1 21.4 21.4
Actuated g/C Ratio 0.33 0.47 0.15 0.52 0.14 0.14 0.24 0.24
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1146 746 264 1828 473 218 452 374
v/s Ratio Prot c0.30 0.05 c0.12 0.20 c0.11 0.07
v/s Ratio Perm 0.11 0.03 c0.18
v/c Ratio 0.90 0.34 0.82 0.38 0.79 0.22 0.30 0.75
Uniform Delay, d1 28.0 14.7 36.2 12.8 36.7 33.7 27.2 30.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.1 0.3 17.6 0.1 8.9 0.5 0.4 8.2
Delay (s) 38.1 15.0 53.8 12.9 45.5 34.2 27.5 39.0
Level of Service D B D B D C C D
Approach Delay (s) 31.7 22.6 40.1 35.9
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 31.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 87.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative AM
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 212 185 150 1190 645 143
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 223 195 158 1253 679 151
RTOR Reduction (vph) 0 162 0 0 0 57
Lane Group Flow (vph) 223 33 158 1253 679 94
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 22.4 22.4 17.2 90.4 69.2 69.2
Effective Green, g (s) 23.4 23.4 18.2 91.4 70.2 70.2
Actuated g/C Ratio 0.17 0.17 0.13 0.65 0.50 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 296 265 230 2310 2550 794
v/s Ratio Prot c0.13 c0.09 c0.35 0.13
v/s Ratio Perm 0.02 0.06
v/c Ratio 0.75 0.12 0.69 0.54 0.27 0.12
Uniform Delay, d1 55.6 49.6 58.2 13.1 20.1 18.5
Progression Factor 1.00 1.00 1.32 0.39 1.00 1.00
Incremental Delay, d2 10.4 0.2 2.8 0.3 0.3 0.3
Delay (s) 65.9 49.8 79.6 5.4 20.3 18.8
Level of Service E D E A C B
Approach Delay (s) 58.4 13.7 20.1
Approach LOS E B C

Intersection Summary
HCM Average Control Delay 22.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.2
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative AM
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3425 1770 3438 1583 1681 1770 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3425 1770 3438 1583 1681 1770 1583 3433 1863 1583
Volume (vph) 674 1207 39 99 646 605 74 146 163 650 102 312
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 688 1232 40 101 659 617 76 149 166 663 104 318
RTOR Reduction (vph) 0 2 0 0 0 287 0 0 95 0 0 0
Lane Group Flow (vph) 688 1270 0 101 659 330 76 149 71 663 104 318
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 23.0 60.5 8.0 45.5 45.5 24.7 24.7 24.7 30.3 30.3 140.0
Effective Green, g (s) 23.0 61.0 8.0 46.0 46.0 24.7 24.7 24.7 30.3 30.3 140.0
Actuated g/C Ratio 0.16 0.44 0.06 0.33 0.33 0.18 0.18 0.18 0.22 0.22 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 564 1492 101 1130 520 297 312 279 743 403 1583
v/s Ratio Prot c0.20 c0.37 0.06 0.19 0.05 c0.08 c0.19 0.06
v/s Ratio Perm 0.21 0.05 0.20
v/c Ratio 1.22 0.85 1.00 0.58 0.64 0.26 0.48 0.26 0.89 0.26 0.20
Uniform Delay, d1 58.5 35.4 66.0 39.0 39.9 49.7 51.8 49.7 53.3 45.5 0.0
Progression Factor 0.87 0.94 1.38 0.66 0.91 1.00 1.00 1.00 0.90 0.83 1.00
Incremental Delay, d2 111.8 5.3 79.2 1.7 4.6 0.5 1.2 0.5 12.8 0.3 0.3
Delay (s) 162.5 38.5 170.4 27.5 40.9 50.2 53.0 50.2 60.9 38.1 0.3
Level of Service F D F C D D D D E D A
Approach Delay (s) 82.0 44.0 51.3 40.9
Approach LOS F D D D

Intersection Summary
HCM Average Control Delay 59.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative AM
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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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3430 1770 3438 1583 1790 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.84 1.00 0.75 0.75 1.00
Satd. Flow (perm) 1770 3430 1770 3438 1583 1562 1583 1322 1323 1583
Volume (vph) 119 1705 32 31 1441 153 13 3 36 119 2 105
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 121 1740 33 32 1470 156 13 3 37 121 2 107
RTOR Reduction (vph) 0 1 0 0 0 24 0 0 31 0 0 89
Lane Group Flow (vph) 121 1772 0 32 1470 132 0 16 6 61 62 18
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 14.4 99.9 5.5 91.0 91.0 22.6 22.6 22.6 22.6 22.6
Effective Green, g (s) 15.4 100.9 6.5 92.0 92.0 23.6 23.6 23.6 23.6 23.6
Actuated g/C Ratio 0.11 0.72 0.05 0.66 0.66 0.17 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 195 2472 82 2259 1040 263 267 223 223 267
v/s Ratio Prot c0.07 c0.52 0.02 0.43
v/s Ratio Perm 0.08 0.01 0.00 0.05 c0.05 0.01
v/c Ratio 0.62 0.72 0.39 0.65 0.13 0.06 0.02 0.27 0.28 0.07
Uniform Delay, d1 59.5 11.3 64.8 14.4 9.0 48.9 48.6 50.7 50.8 48.9
Progression Factor 0.80 1.03 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 1.0 3.1 1.5 0.3 0.1 0.0 0.7 0.7 0.1
Delay (s) 51.1 12.6 67.9 15.8 9.2 49.0 48.6 51.4 51.5 49.1
Level of Service D B E B A D D D D D
Approach Delay (s) 15.0 16.2 48.7 50.3
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 18.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 74.8% ICU Level of Service D
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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1841 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1841 1538
Volume (vph) 0 1784 61 99 1199 0 252 0 172 6 20 226
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1820 62 101 1223 0 257 0 176 6 20 231
RTOR Reduction (vph) 0 0 9 0 0 0 0 0 154 0 0 24
Lane Group Flow (vph) 0 1820 53 101 1223 0 257 0 22 0 26 207
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split custom
Protected Phases 2 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 59.2 59.2 8.7 58.1 12.0 12.0 9.2 19.0
Effective Green, g (s) 60.2 60.2 9.7 59.1 13.0 13.0 10.2 21.0
Actuated g/C Ratio 0.57 0.57 0.09 0.56 0.12 0.12 0.10 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1969 907 163 1990 425 196 179 307
v/s Ratio Prot c0.53 0.06 0.35 c0.07 0.01 c0.07
v/s Ratio Perm 0.03 0.01 0.07
v/c Ratio 0.92 0.06 0.62 0.61 0.60 0.11 0.15 0.67
Uniform Delay, d1 20.4 9.9 45.9 15.4 43.6 40.9 43.5 38.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 0.0 6.8 0.6 2.4 0.3 0.4 5.7
Delay (s) 28.3 10.0 52.8 16.0 46.0 41.2 43.8 44.6
Level of Service C A D B D D D D
Approach Delay (s) 27.7 18.8 44.1 44.6
Approach LOS C B D D

Intersection Summary
HCM Average Control Delay 27.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 105.1 Sum of lost time (s) 9.0
Intersection Capacity Utilization 79.0% ICU Level of Service D
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
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 83 2 2 3 2 7 9 282 10 47 91 30
Peak Hour Factor 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74
Hourly flow rate (vph) 112 3 3 4 3 9 12 381 14 64 123 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked
vC, conflicting volume 686 689 143 686 703 388 164 395
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 686 689 143 686 703 388 164 395
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 67 99 100 99 99 99 99 95
cM capacity (veh/h) 337 346 904 341 339 660 1415 1164

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 118 16 12 395 227
Volume Left 112 4 12 0 64
Volume Right 3 9 0 14 41
cSH 342 474 1415 1700 1164
Volume to Capacity 0.34 0.03 0.01 0.23 0.05
Queue Length 95th (ft) 37 3 1 0 4
Control Delay (s) 20.9 12.9 7.6 0.0 2.7
Lane LOS C B A A
Approach Delay (s) 20.9 12.9 0.2 2.7
Approach LOS C B

Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 46.2% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative AM
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 53 15 5 238 62 20
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Hourly flow rate (vph) 63 18 6 283 74 24
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 381 86 98
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 381 86 98
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 98 100
cM capacity (veh/h) 619 973 1496

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 63 18 289 98
Volume Left 63 0 6 0
Volume Right 0 18 0 24
cSH 619 973 1496 1700
Volume to Capacity 0.10 0.02 0.00 0.06
Queue Length 95th (ft) 8 1 0 0
Control Delay (s) 11.5 8.8 0.2 0.0
Lane LOS B A A
Approach Delay (s) 10.9 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 26.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 20 0 0 4 26 0 1129 11 0 0 693
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 21 0 0 4 27 0 1188 12 0 0 729
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 1210 1200 0 1569 1194 1194 0 1200
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1210 1200 0 1569 1194 1194 0 1200
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 89 100 100 98 88 100 100
cM capacity (veh/h) 138 185 1085 82 187 227 1623 582

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 21 32 1200 729
Volume Left 0 0 0 0
Volume Right 0 27 12 729
cSH 185 262 1623 1700
Volume to Capacity 0.11 0.12 0.00 0.43
Queue Length 95th (ft) 9 10 0 0
Control Delay (s) 26.9 23.2 0.0 0.0
Lane LOS D C
Approach Delay (s) 26.9 23.2 0.0 0.0
Approach LOS D C

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 116.3% ICU Level of Service H
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative AM
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Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 3434 1770 3438 1583 1814 1583 1778 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.88 1.00 0.73 1.00
Satd. Flow (perm) 1770 3434 1770 3438 1583 1639 1583 1352 1583
Volume (vph) 140 1507 14 34 752 174 7 6 16 153 7 85
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) 147 1586 15 36 792 183 7 6 17 161 7 89
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 14 0 0 73
Lane Group Flow (vph) 147 1601 0 36 792 146 0 13 3 0 168 16
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 16.3 99.7 4.9 88.3 88.3 23.4 23.4 23.4 23.4
Effective Green, g (s) 17.3 100.7 5.9 89.3 89.3 24.4 24.4 24.4 24.4
Actuated g/C Ratio 0.12 0.72 0.04 0.64 0.64 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 2470 75 2193 1010 286 276 236 276
v/s Ratio Prot c0.08 c0.47 0.02 0.23
v/s Ratio Perm 0.09 0.01 0.00 c0.12 0.01
v/c Ratio 0.67 0.65 0.48 0.36 0.14 0.05 0.01 0.71 0.06
Uniform Delay, d1 58.6 10.3 65.6 11.9 10.1 48.1 47.8 54.5 48.2
Progression Factor 1.00 1.00 0.67 2.04 3.07 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.8 1.3 4.4 0.4 0.3 0.1 0.0 9.7 0.1
Delay (s) 66.5 11.7 48.5 24.8 31.3 48.2 47.8 64.2 48.3
Level of Service E B D C C D D E D
Approach Delay (s) 16.3 26.8 48.0 58.7
Approach LOS B C D E

Intersection Summary
HCM Average Control Delay 23.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 156 93 132 899 1265 194
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 164 98 139 946 1332 204
RTOR Reduction (vph) 0 82 0 0 0 32
Lane Group Flow (vph) 164 16 139 946 1332 172
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 21.9 21.9 15.2 110.1 90.9 90.9
Effective Green, g (s) 22.9 22.9 16.2 111.1 91.9 91.9
Actuated g/C Ratio 0.16 0.16 0.12 0.79 0.66 0.66
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 290 259 205 2808 3338 1039
v/s Ratio Prot c0.09 c0.08 0.27 c0.26
v/s Ratio Perm 0.01 0.11
v/c Ratio 0.57 0.06 0.68 0.34 0.40 0.17
Uniform Delay, d1 54.0 49.5 59.4 4.1 11.2 9.3
Progression Factor 1.00 1.00 0.59 1.96 1.00 1.00
Incremental Delay, d2 2.5 0.1 0.8 0.0 0.4 0.3
Delay (s) 56.5 49.6 36.1 8.0 11.6 9.6
Level of Service E D D A B A
Approach Delay (s) 53.9 11.6 11.3
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 15.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 50.4% ICU Level of Service A
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 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3398 1770 3438 1583 1681 1747 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3398 1770 3438 1583 1681 1747 1583 3433 1863 1583
Volume (vph) 621 1026 109 225 1520 398 159 96 123 486 110 690
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 634 1047 111 230 1551 406 162 98 126 496 112 704
RTOR Reduction (vph) 0 5 0 0 0 76 0 0 104 0 0 0
Lane Group Flow (vph) 634 1153 0 230 1551 330 127 133 22 496 112 704
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 16.0 59.4 13.0 56.4 56.4 24.4 24.4 24.4 26.7 26.7 140.0
Effective Green, g (s) 16.0 59.9 13.0 56.9 56.9 24.4 24.4 24.4 26.7 26.7 140.0
Actuated g/C Ratio 0.11 0.43 0.09 0.41 0.41 0.17 0.17 0.17 0.19 0.19 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 392 1454 164 1397 643 293 304 276 655 355 1583
v/s Ratio Prot c0.18 0.34 0.13 c0.45 0.08 0.08 c0.14 0.06
v/s Ratio Perm 0.21 0.01 c0.44
v/c Ratio 1.62 0.79 1.40 1.11 0.51 0.43 0.44 0.08 0.76 0.32 0.44
Uniform Delay, d1 62.0 34.7 63.5 41.5 31.2 51.6 51.7 48.4 53.6 48.8 0.0
Progression Factor 0.96 1.27 1.27 0.64 0.43 1.00 1.00 1.00 0.78 0.73 1.00
Incremental Delay, d2 287.8 3.9 201.8 56.5 1.8 1.0 1.0 0.1 4.7 0.5 0.9
Delay (s) 347.5 48.1 282.5 83.0 15.0 52.7 52.7 48.5 46.3 36.0 0.9
Level of Service F D F F B D D D D D A
Approach Delay (s) 154.0 91.3 51.3 21.0
Approach LOS F F D C

Intersection Summary
HCM Average Control Delay 92.1 HCM Level of Service F
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative PM
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3434 1770 3438 1583 1806 1583 1681 1681 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.91 1.00 0.75 0.75 1.00
Satd. Flow (perm) 1770 3434 1770 3438 1583 1690 1583 1332 1332 1583
Volume (vph) 187 1411 16 8 1832 113 5 3 20 111 0 153
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 191 1440 16 8 1869 115 5 3 20 113 0 156
RTOR Reduction (vph) 0 0 0 0 0 17 0 0 16 0 0 128
Lane Group Flow (vph) 191 1456 0 8 1869 98 0 8 4 57 56 28
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 18.0 102.1 1.5 85.6 85.6 24.4 24.4 24.4 24.4 24.4
Effective Green, g (s) 19.0 103.1 2.5 86.6 86.6 25.4 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.14 0.74 0.02 0.62 0.62 0.18 0.18 0.18 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 240 2529 32 2127 979 307 287 242 242 287
v/s Ratio Prot c0.11 0.42 0.00 c0.54
v/s Ratio Perm 0.06 0.00 0.00 c0.04 0.04 0.02
v/c Ratio 0.80 0.58 0.25 0.88 0.10 0.03 0.01 0.24 0.23 0.10
Uniform Delay, d1 58.6 8.4 67.8 22.3 10.9 47.1 47.0 49.0 49.0 47.8
Progression Factor 0.78 1.74 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 0.6 4.1 5.6 0.2 0.0 0.0 0.5 0.5 0.2
Delay (s) 56.7 15.3 71.9 27.9 11.1 47.2 47.0 49.5 49.5 47.9
Level of Service E B E C B D D D D D
Approach Delay (s) 20.1 27.1 47.1 48.6
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 25.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 80.7% ICU Level of Service D
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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1851 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1851 1538
Volume (vph) 0 1369 109 97 1206 0 146 0 101 8 52 608
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1397 111 99 1231 0 149 0 103 8 53 620
RTOR Reduction (vph) 0 0 18 0 0 0 0 0 91 0 0 49
Lane Group Flow (vph) 0 1397 93 99 1231 0 149 0 12 0 61 571
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split custom
Protected Phases 2 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 58.4 58.4 9.0 44.2 11.4 11.4 15.0 38.2
Effective Green, g (s) 59.4 59.4 10.0 45.2 12.4 12.4 16.0 40.2
Actuated g/C Ratio 0.54 0.54 0.09 0.41 0.11 0.11 0.15 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1860 856 161 1457 388 179 270 563
v/s Ratio Prot 0.41 0.06 c0.35 c0.04 0.03 c0.22
v/s Ratio Perm 0.06 0.01 0.15
v/c Ratio 0.75 0.11 0.61 0.84 0.38 0.06 0.23 1.01
Uniform Delay, d1 19.5 12.3 48.0 29.1 45.2 43.5 41.4 34.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.1 6.8 4.7 0.6 0.2 0.4 41.6
Delay (s) 21.2 12.3 54.8 33.8 45.8 43.7 41.9 76.4
Level of Service C B D C D D D E
Approach Delay (s) 20.6 35.4 44.9 73.3
Approach LOS C D D E

Intersection Summary
HCM Average Control Delay 37.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 109.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 85.1% 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
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 42 0 1 0 2 16 1 130 8 24 131 37
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 49 0 1 0 2 19 1 153 9 28 154 44
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked
vC, conflicting volume 408 397 176 394 414 158 198 162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 408 397 176 394 414 158 198 162
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 91 100 100 100 100 98 100 98
cM capacity (veh/h) 532 529 867 556 518 888 1375 1416

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 51 21 1 162 226
Volume Left 49 0 1 0 28
Volume Right 1 19 0 9 44
cSH 537 822 1375 1700 1416
Volume to Capacity 0.09 0.03 0.00 0.10 0.02
Queue Length 95th (ft) 8 2 0 0 2
Control Delay (s) 12.4 9.5 7.6 0.0 1.1
Lane LOS B A A A
Approach Delay (s) 12.4 9.5 0.1 1.1
Approach LOS B A

Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 36.9% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative PM
6: Silverwood Rd. & La Madrona 5/20/2009
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 31 2 6 91 67 42
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 35 2 7 103 76 48
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 217 100 124
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 217 100 124
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 100 100
cM capacity (veh/h) 768 956 1463

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 35 2 110 124
Volume Left 35 0 7 0
Volume Right 0 2 0 48
cSH 768 956 1463 1700
Volume to Capacity 0.05 0.00 0.00 0.07
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 9.9 8.8 0.5 0.0
Lane LOS A A A
Approach Delay (s) 9.8 0.5 0.0
Approach LOS A

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 19.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 25 0 0 5 35 0 1186 13 0 0 442
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) 0 27 0 0 5 38 0 1289 14 0 0 480
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 1318 1303 0 1550 1296 1296 0 1303
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1318 1303 0 1550 1296 1296 0 1303
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 83 100 100 97 81 100 100
cM capacity (veh/h) 106 160 1085 81 162 198 1623 531

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 27 43 1303 480
Volume Left 0 0 0 0
Volume Right 0 38 14 480
cSH 160 226 1623 1700
Volume to Capacity 0.17 0.19 0.00 0.28
Queue Length 95th (ft) 15 17 0 0
Control Delay (s) 32.0 27.5 0.0 0.0
Lane LOS D D
Approach Delay (s) 32.0 27.5 0.0 0.0
Approach LOS D D

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 103.9% ICU Level of Service G
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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3437 1770 3438 1583 1806 1583 1780 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.56 1.00 0.68 1.00
Satd. Flow (perm) 1770 3437 1770 3438 1583 1048 1583 1273 1583
Volume (vph) 167 1024 4 125 1678 248 39 23 84 295 24 315
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) 176 1078 4 132 1766 261 41 24 88 311 25 332
RTOR Reduction (vph) 0 0 0 0 0 33 0 0 62 0 0 234
Lane Group Flow (vph) 176 1082 0 132 1766 228 0 65 26 0 336 98
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 18.6 72.3 15.4 69.1 69.1 40.3 40.3 40.3 40.3
Effective Green, g (s) 19.6 73.3 16.4 70.1 70.1 41.3 41.3 41.3 41.3
Actuated g/C Ratio 0.14 0.52 0.12 0.50 0.50 0.29 0.29 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 248 1800 207 1721 793 309 467 376 467
v/s Ratio Prot c0.10 0.31 0.07 c0.51
v/s Ratio Perm 0.14 0.06 0.02 c0.26 0.06
v/c Ratio 0.71 0.60 0.64 1.03 0.29 0.21 0.06 0.89 0.21
Uniform Delay, d1 57.5 23.2 59.0 35.0 20.4 37.1 35.4 47.2 37.1
Progression Factor 1.00 1.00 1.33 0.50 0.35 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 1.5 3.0 22.0 0.4 0.3 0.0 22.5 0.2
Delay (s) 66.4 24.7 81.2 39.3 7.6 37.4 35.4 69.8 37.3
Level of Service E C F D A D D E D
Approach Delay (s) 30.5 38.0 36.3 53.6
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 38.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative Saturday
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 148 87 130 706 888 146
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 156 92 137 743 935 154
RTOR Reduction (vph) 0 77 0 0 0 32
Lane Group Flow (vph) 156 15 137 743 935 122
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 21.7 21.7 16.5 110.3 89.8 89.8
Effective Green, g (s) 22.7 22.7 17.5 111.3 90.8 90.8
Actuated g/C Ratio 0.16 0.16 0.12 0.79 0.65 0.65
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 287 257 221 2814 3298 1027
v/s Ratio Prot c0.09 c0.08 0.21 c0.18
v/s Ratio Perm 0.01 0.08
v/c Ratio 0.54 0.06 0.62 0.26 0.28 0.12
Uniform Delay, d1 53.9 49.6 58.1 3.7 10.6 9.4
Progression Factor 1.00 1.00 0.56 1.39 1.00 1.00
Incremental Delay, d2 2.1 0.1 3.1 0.1 0.2 0.2
Delay (s) 56.0 49.7 35.9 5.3 10.8 9.6
Level of Service E D D A B A
Approach Delay (s) 53.7 10.1 10.6
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 15.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 42.7% ICU Level of Service A
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 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3400 1770 3438 1583 1681 1740 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3400 1770 3438 1583 1681 1740 1583 3433 1863 1583
Volume (vph) 601 1203 120 121 1342 280 159 80 109 446 15 465
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 613 1228 122 123 1369 286 162 82 111 455 15 474
RTOR Reduction (vph) 0 5 0 0 0 62 0 0 92 0 0 0
Lane Group Flow (vph) 613 1345 0 123 1369 224 119 125 19 455 15 474
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 26.0 60.4 12.8 47.2 47.2 24.3 24.3 24.3 26.0 26.0 140.0
Effective Green, g (s) 26.0 60.9 12.8 47.7 47.7 24.3 24.3 24.3 26.0 26.0 140.0
Actuated g/C Ratio 0.19 0.43 0.09 0.34 0.34 0.17 0.17 0.17 0.19 0.19 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 638 1479 162 1171 539 292 302 275 638 346 1583
v/s Ratio Prot c0.18 0.40 0.07 c0.40 0.07 c0.07 c0.13 0.01
v/s Ratio Perm 0.14 0.01 0.30
v/c Ratio 0.96 0.91 0.76 1.17 0.42 0.41 0.41 0.07 0.71 0.04 0.30
Uniform Delay, d1 56.5 37.0 62.1 46.1 35.4 51.4 51.5 48.4 53.5 46.8 0.0
Progression Factor 0.83 1.04 1.38 0.75 0.59 1.00 1.00 1.00 0.79 0.68 1.00
Incremental Delay, d2 22.4 8.0 14.4 83.5 1.8 0.9 0.9 0.1 3.7 0.1 0.5
Delay (s) 69.3 46.6 100.1 117.9 22.8 52.4 52.4 48.5 46.1 32.0 0.5
Level of Service E D F F C D D D D C A
Approach Delay (s) 53.7 101.4 51.2 22.9
Approach LOS D F D C

Intersection Summary
HCM Average Control Delay 64.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.6% 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3435 1770 3438 1583 1782 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.86 1.00 0.75 0.80 1.00
Satd. Flow (perm) 1770 3435 1770 3438 1583 1593 1583 1328 1407 1583
Volume (vph) 120 1477 12 9 1550 62 10 1 8 60 1 139
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 122 1507 12 9 1582 63 10 1 8 61 1 142
RTOR Reduction (vph) 0 0 0 0 0 11 0 0 7 0 0 102
Lane Group Flow (vph) 122 1519 0 9 1582 52 0 11 1 31 31 40
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 10.9 102.1 1.5 92.7 92.7 24.4 24.4 24.4 24.4 24.4
Effective Green, g (s) 11.9 103.1 2.5 93.7 93.7 25.4 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.09 0.74 0.02 0.67 0.67 0.18 0.18 0.18 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 150 2530 32 2301 1059 289 287 241 255 287
v/s Ratio Prot c0.07 0.44 0.01 c0.46
v/s Ratio Perm 0.03 0.01 0.00 0.02 0.02 c0.03
v/c Ratio 0.81 0.60 0.28 0.69 0.05 0.04 0.01 0.13 0.12 0.14
Uniform Delay, d1 63.0 8.7 67.9 14.2 7.9 47.2 46.9 48.0 48.0 48.1
Progression Factor 0.94 0.86 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.4 0.6 4.8 1.7 0.1 0.1 0.0 0.2 0.2 0.2
Delay (s) 75.7 8.1 72.6 15.9 8.0 47.3 47.0 48.3 48.2 48.4
Level of Service E A E B A D D D D D
Approach Delay (s) 13.1 15.9 47.1 48.3
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative Saturday
4: Mt. Hermon & SR 17 SB Off Ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1836 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1836 1538
Volume (vph) 0 1354 141 44 989 0 139 0 84 11 26 471
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1382 144 45 1009 0 142 0 86 11 27 481
RTOR Reduction (vph) 0 0 27 0 0 0 0 0 77 0 0 100
Lane Group Flow (vph) 0 1382 117 45 1009 0 142 0 9 0 38 381
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split Perm
Protected Phases 2 1 6 8 4 4
Permitted Phases 2 8 4
Actuated Green, G (s) 53.4 53.4 7.2 64.6 11.2 11.2 32.9 32.9
Effective Green, g (s) 54.4 54.4 8.2 65.6 12.2 12.2 33.9 33.9
Actuated g/C Ratio 0.45 0.45 0.07 0.54 0.10 0.10 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1550 713 120 1923 347 160 516 432
v/s Ratio Prot c0.40 0.03 c0.29 c0.04 0.02
v/s Ratio Perm 0.07 0.01 c0.25
v/c Ratio 0.89 0.16 0.38 0.52 0.41 0.05 0.07 0.88
Uniform Delay, d1 30.4 19.7 53.8 17.6 50.9 49.0 31.9 41.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.9 0.1 2.0 0.3 0.8 0.1 0.1 18.6
Delay (s) 37.3 19.8 55.8 17.9 51.7 49.2 31.9 60.1
Level of Service D B E B D D C E
Approach Delay (s) 35.7 19.5 50.7 58.1
Approach LOS D B D E

Intersection Summary
HCM Average Control Delay 35.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 120.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative Saturday
5: Altenitas Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 59 3 3 2 0 11 3 128 4 43 100 26
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) 64 3 3 2 0 12 3 139 4 47 109 28
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked
vC, conflicting volume 374 366 123 369 378 141 137 143
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 374 366 123 369 378 141 137 143
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 89 99 100 100 100 99 100 97
cM capacity (veh/h) 560 543 928 567 534 907 1447 1439

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 71 14 3 143 184
Volume Left 64 2 3 0 47
Volume Right 3 12 0 4 28
cSH 570 830 1447 1700 1439
Volume to Capacity 0.12 0.02 0.00 0.08 0.03
Queue Length 95th (ft) 11 1 0 0 3
Control Delay (s) 12.2 9.4 7.5 0.0 2.1
Lane LOS B A A A
Approach Delay (s) 12.2 9.4 0.2 2.1
Approach LOS B A

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative Saturday
6: Silverwood Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 37 0 3 75 35 32
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83
Hourly flow rate (vph) 45 0 4 90 42 39
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 159 61 81
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 159 61 81
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 100 100
cM capacity (veh/h) 830 1004 1517

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 45 0 94 81
Volume Left 45 0 4 0
Volume Right 0 0 0 39
cSH 830 1700 1517 1700
Volume to Capacity 0.05 0.00 0.00 0.05
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 9.6 0.0 0.3 0.0
Lane LOS A A A
Approach Delay (s) 9.6 0.3 0.0
Approach LOS A

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 16.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative Saturday
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 49 0 0 9 29 0 1046 35 0 0 431
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 54 0 0 10 32 0 1162 39 0 0 479
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 1203 1201 0 1448 1182 1182 0 1201
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1203 1201 0 1448 1182 1182 0 1201
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 71 100 100 95 86 100 100
cM capacity (veh/h) 133 185 1085 84 190 231 1623 581

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 54 42 1201 479
Volume Left 0 0 0 0
Volume Right 0 32 39 479
cSH 185 303 1623 1700
Volume to Capacity 0.29 0.14 0.00 0.28
Queue Length 95th (ft) 29 12 0 0
Control Delay (s) 32.4 23.5 0.0 0.0
Lane LOS D C
Approach Delay (s) 32.4 23.5 0.0 0.0
Approach LOS D C

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 97.2% ICU Level of Service F
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative Saturday
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3425 1770 3438 1583 1802 1583 1780 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.51 1.00 0.68 1.00
Satd. Flow (perm) 1770 3425 1770 3438 1583 954 1583 1269 1583
Volume (vph) 256 1160 37 152 1369 362 43 21 86 320 26 304
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) 269 1221 39 160 1441 381 45 22 91 337 27 320
RTOR Reduction (vph) 0 1 0 0 0 75 0 0 63 0 0 215
Lane Group Flow (vph) 269 1259 0 160 1441 306 0 67 28 0 364 105
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 23.9 70.1 16.1 62.3 62.3 41.8 41.8 41.8 41.8
Effective Green, g (s) 24.9 71.1 17.1 63.3 63.3 42.8 42.8 42.8 42.8
Actuated g/C Ratio 0.18 0.51 0.12 0.45 0.45 0.31 0.31 0.31 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 315 1739 216 1554 716 292 484 388 484
v/s Ratio Prot c0.15 0.37 0.09 c0.42
v/s Ratio Perm 0.19 0.07 0.02 c0.29 0.07
v/c Ratio 0.85 0.72 0.74 0.93 0.43 0.23 0.06 0.94 0.22
Uniform Delay, d1 55.8 26.8 59.3 36.2 26.0 36.3 34.3 47.3 36.1
Progression Factor 1.00 1.00 1.27 0.88 0.70 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.6 2.7 5.6 5.3 0.8 0.4 0.0 30.0 0.2
Delay (s) 75.4 29.5 80.8 36.9 19.0 36.7 34.4 77.4 36.4
Level of Service E C F D B D C E D
Approach Delay (s) 37.5 37.0 35.4 58.2
Approach LOS D D D E

Intersection Summary
HCM Average Control Delay 40.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 87.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative plus Project AM
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 212 186 151 1202 670 143
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 223 196 159 1265 705 151
RTOR Reduction (vph) 0 163 0 0 0 55
Lane Group Flow (vph) 223 33 159 1265 705 96
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 22.4 22.4 17.3 90.4 69.1 69.1
Effective Green, g (s) 23.4 23.4 18.3 91.4 70.1 70.1
Actuated g/C Ratio 0.17 0.17 0.13 0.65 0.50 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 296 265 231 2310 2546 793
v/s Ratio Prot c0.13 c0.09 c0.36 0.14
v/s Ratio Perm 0.02 0.06
v/c Ratio 0.75 0.12 0.69 0.55 0.28 0.12
Uniform Delay, d1 55.6 49.6 58.1 13.1 20.3 18.6
Progression Factor 1.00 1.00 1.32 0.39 1.00 1.00
Incremental Delay, d2 10.4 0.2 2.6 0.3 0.3 0.3
Delay (s) 65.9 49.8 79.1 5.4 20.5 18.9
Level of Service E D E A C B
Approach Delay (s) 58.4 13.7 20.2
Approach LOS E B C

Intersection Summary
HCM Average Control Delay 22.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.2
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative plus Project AM
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3425 1770 3438 1583 1681 1770 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3425 1770 3438 1583 1681 1770 1583 3433 1863 1583
Volume (vph) 674 1237 39 100 660 617 74 146 166 676 102 312
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 688 1262 40 102 673 630 76 149 169 690 104 318
RTOR Reduction (vph) 0 1 0 0 0 288 0 0 93 0 0 0
Lane Group Flow (vph) 688 1301 0 102 673 342 76 149 76 690 104 318
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 23.0 60.0 8.0 45.0 45.0 24.7 24.7 24.7 30.8 30.8 140.0
Effective Green, g (s) 23.0 60.5 8.0 45.5 45.5 24.7 24.7 24.7 30.8 30.8 140.0
Actuated g/C Ratio 0.16 0.43 0.06 0.32 0.32 0.18 0.18 0.18 0.22 0.22 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 564 1480 101 1117 514 297 312 279 755 410 1583
v/s Ratio Prot c0.20 c0.38 0.06 0.20 0.05 c0.08 c0.20 0.06
v/s Ratio Perm 0.22 0.05 0.20
v/c Ratio 1.22 0.88 1.01 0.60 0.66 0.26 0.48 0.27 0.91 0.25 0.20
Uniform Delay, d1 58.5 36.4 66.0 39.7 40.7 49.7 51.8 49.9 53.3 45.1 0.0
Progression Factor 0.87 0.93 1.37 0.67 0.91 1.00 1.00 1.00 0.90 0.82 1.00
Incremental Delay, d2 111.7 6.4 81.3 1.9 5.2 0.5 1.2 0.5 15.2 0.3 0.3
Delay (s) 162.5 40.4 171.7 28.4 42.3 50.2 53.0 50.4 63.5 37.5 0.3
Level of Service F D F C D D D D E D A
Approach Delay (s) 82.6 45.1 51.3 43.0
Approach LOS F D D D

Intersection Summary
HCM Average Control Delay 60.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative plus Project AM
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3431 1770 3438 1583 1790 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.84 1.00 0.75 0.75 1.00
Satd. Flow (perm) 1770 3431 1770 3438 1583 1561 1583 1322 1321 1583
Volume (vph) 119 1764 32 31 1469 154 13 3 36 121 2 105
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 121 1800 33 32 1499 157 13 3 37 123 2 107
RTOR Reduction (vph) 0 1 0 0 0 24 0 0 31 0 0 89
Lane Group Flow (vph) 121 1832 0 32 1499 133 0 16 6 62 63 18
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 14.4 99.9 5.5 91.0 91.0 22.6 22.6 22.6 22.6 22.6
Effective Green, g (s) 15.4 100.9 6.5 92.0 92.0 23.6 23.6 23.6 23.6 23.6
Actuated g/C Ratio 0.11 0.72 0.05 0.66 0.66 0.17 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 195 2473 82 2259 1040 263 267 223 223 267
v/s Ratio Prot c0.07 c0.53 0.02 0.44
v/s Ratio Perm 0.08 0.01 0.00 0.05 c0.05 0.01
v/c Ratio 0.62 0.74 0.39 0.66 0.13 0.06 0.02 0.28 0.28 0.07
Uniform Delay, d1 59.5 11.7 64.8 14.6 9.0 48.9 48.6 50.8 50.8 48.9
Progression Factor 0.80 1.02 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 1.0 3.1 1.6 0.3 0.1 0.0 0.7 0.7 0.1
Delay (s) 50.8 13.0 67.9 16.1 9.2 49.0 48.6 51.5 51.5 49.1
Level of Service D B E B A D D D D D
Approach Delay (s) 15.3 16.5 48.7 50.4
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative plus Project AM
4: Mt. Hermon & SR 17 SB Off-ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1848 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1848 1538
Volume (vph) 0 1784 121 130 1199 0 280 0 192 6 31 226
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1820 123 133 1223 0 286 0 196 6 32 231
RTOR Reduction (vph) 0 0 17 0 0 0 0 0 172 0 0 22
Lane Group Flow (vph) 0 1820 106 133 1223 0 286 0 24 0 38 209
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split custom
Protected Phases 2 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 59.1 59.1 9.2 58.4 12.2 12.2 9.3 19.2
Effective Green, g (s) 60.1 60.1 10.2 59.4 13.2 13.2 10.3 21.2
Actuated g/C Ratio 0.57 0.57 0.10 0.56 0.12 0.12 0.10 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1953 899 171 1987 428 198 180 308
v/s Ratio Prot c0.53 c0.08 0.35 c0.08 0.02 c0.07
v/s Ratio Perm 0.07 0.02 0.07
v/c Ratio 0.93 0.12 0.78 0.62 0.67 0.12 0.21 0.68
Uniform Delay, d1 21.0 10.6 46.7 15.5 44.2 41.2 44.0 39.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.7 0.1 19.6 0.6 3.9 0.3 0.6 5.9
Delay (s) 29.7 10.6 66.3 16.1 48.1 41.4 44.6 45.0
Level of Service C B E B D D D D
Approach Delay (s) 28.5 21.0 45.4 45.0
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 105.8 Sum of lost time (s) 9.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative plus Project AM
5: Altenitas Rd. & La Madrona Rd 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 83 2 2 3 2 7 9 330 10 47 192 30
Peak Hour Factor 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74
Hourly flow rate (vph) 112 3 3 4 3 9 12 446 14 64 259 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked
vC, conflicting volume 888 891 280 888 904 453 300 459
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 888 891 280 888 904 453 300 459
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 54 99 100 98 99 98 99 94
cM capacity (veh/h) 245 263 759 248 258 607 1261 1102

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 118 16 12 459 364
Volume Left 112 4 12 0 64
Volume Right 3 9 0 14 41
cSH 249 383 1261 1700 1102
Volume to Capacity 0.47 0.04 0.01 0.27 0.06
Queue Length 95th (ft) 59 3 1 0 5
Control Delay (s) 31.7 14.8 7.9 0.0 2.0
Lane LOS D B A A
Approach Delay (s) 31.7 14.8 0.2 2.0
Approach LOS D B

Intersection Summary
Average Delay 4.9
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative plus Project AM
6: Silverwood Rd. & La Madrona Rd 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 53 15 5 240 63 20
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Hourly flow rate (vph) 63 18 6 286 75 24
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 385 87 99
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 385 87 99
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 98 100
cM capacity (veh/h) 616 972 1494

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 63 18 292 99
Volume Left 63 0 6 0
Volume Right 0 18 0 24
cSH 616 972 1494 1700
Volume to Capacity 0.10 0.02 0.00 0.06
Queue Length 95th (ft) 9 1 0 0
Control Delay (s) 11.5 8.8 0.2 0.0
Lane LOS B A A
Approach Delay (s) 10.9 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 26.6% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative plus Project AM
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 20 0 0 4 26 0 1160 11 0 0 698
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 21 0 0 4 27 0 1221 12 0 0 735
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 1243 1233 0 1605 1227 1227 0 1233
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1243 1233 0 1605 1227 1227 0 1233
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 88 100 100 98 87 100 100
cM capacity (veh/h) 130 177 1085 77 178 218 1623 565

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 21 32 1233 735
Volume Left 0 0 0 0
Volume Right 0 27 12 735
cSH 177 251 1623 1700
Volume to Capacity 0.12 0.13 0.00 0.43
Queue Length 95th (ft) 10 11 0 0
Control Delay (s) 28.1 24.2 0.0 0.0
Lane LOS D C
Approach Delay (s) 28.1 24.2 0.0 0.0
Approach LOS D C

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 118.3% ICU Level of Service H
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative plus Project AM
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 3434 1770 3438 1583 1814 1583 1778 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.88 1.00 0.73 1.00
Satd. Flow (perm) 1770 3434 1770 3438 1583 1639 1583 1352 1583
Volume (vph) 140 1537 14 34 767 174 7 6 16 153 7 85
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) 147 1618 15 36 807 183 7 6 17 161 7 89
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 14 0 0 73
Lane Group Flow (vph) 147 1633 0 36 807 146 0 13 3 0 168 16
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 16.3 99.8 4.8 88.3 88.3 23.4 23.4 23.4 23.4
Effective Green, g (s) 17.3 100.8 5.8 89.3 89.3 24.4 24.4 24.4 24.4
Actuated g/C Ratio 0.12 0.72 0.04 0.64 0.64 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 2472 73 2193 1010 286 276 236 276
v/s Ratio Prot c0.08 c0.48 0.02 0.23
v/s Ratio Perm 0.09 0.01 0.00 c0.12 0.01
v/c Ratio 0.67 0.66 0.49 0.37 0.14 0.05 0.01 0.71 0.06
Uniform Delay, d1 58.6 10.5 65.7 12.0 10.1 48.1 47.8 54.5 48.2
Progression Factor 1.00 1.00 0.69 2.06 3.03 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.8 1.4 4.7 0.4 0.3 0.1 0.0 9.7 0.1
Delay (s) 66.5 11.9 50.2 25.1 30.9 48.2 47.8 64.2 48.3
Level of Service E B D C C D D E D
Approach Delay (s) 16.4 27.0 48.0 58.7
Approach LOS B C D E

Intersection Summary
HCM Average Control Delay 23.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative plus Project PM
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 156 96 135 964 1329 194
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 164 101 142 1015 1399 204
RTOR Reduction (vph) 0 84 0 0 0 31
Lane Group Flow (vph) 164 17 142 1015 1399 173
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 21.9 21.9 15.2 110.1 90.9 90.9
Effective Green, g (s) 22.9 22.9 16.2 111.1 91.9 91.9
Actuated g/C Ratio 0.16 0.16 0.12 0.79 0.66 0.66
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 290 259 205 2808 3338 1039
v/s Ratio Prot c0.09 c0.08 0.29 c0.28
v/s Ratio Perm 0.01 0.11
v/c Ratio 0.57 0.06 0.69 0.36 0.42 0.17
Uniform Delay, d1 54.0 49.5 59.5 4.2 11.4 9.3
Progression Factor 1.00 1.00 0.65 1.86 1.00 1.00
Incremental Delay, d2 2.5 0.1 0.9 0.0 0.4 0.3
Delay (s) 56.5 49.6 39.5 7.8 11.8 9.6
Level of Service E D D A B A
Approach Delay (s) 53.9 11.7 11.5
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 15.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative plus Project PM
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3401 1770 3438 1583 1681 1747 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3401 1770 3438 1583 1681 1747 1583 3433 1863 1583
Volume (vph) 621 1104 109 233 1597 465 159 96 131 553 110 690
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 634 1127 111 238 1630 474 162 98 134 564 112 704
RTOR Reduction (vph) 0 5 0 0 0 85 0 0 111 0 0 0
Lane Group Flow (vph) 634 1233 0 238 1630 389 127 133 23 564 112 704
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 16.0 58.3 13.0 55.3 55.3 24.4 24.4 24.4 27.8 27.8 140.0
Effective Green, g (s) 16.0 58.8 13.0 55.8 55.8 24.4 24.4 24.4 27.8 27.8 140.0
Actuated g/C Ratio 0.11 0.42 0.09 0.40 0.40 0.17 0.17 0.17 0.20 0.20 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 392 1428 164 1370 631 293 304 276 682 370 1583
v/s Ratio Prot c0.18 0.36 0.13 c0.47 0.08 0.08 c0.16 0.06
v/s Ratio Perm 0.25 0.01 c0.44
v/c Ratio 1.62 0.86 1.45 1.19 0.62 0.43 0.44 0.08 0.83 0.30 0.44
Uniform Delay, d1 62.0 37.0 63.5 42.1 33.6 51.6 51.7 48.4 53.8 47.8 0.0
Progression Factor 0.96 1.28 1.27 0.64 0.43 1.00 1.00 1.00 0.77 0.72 1.00
Incremental Delay, d2 287.6 6.1 219.3 89.3 2.2 1.0 1.0 0.1 7.6 0.4 0.8
Delay (s) 347.0 53.5 299.7 116.2 16.8 52.7 52.7 48.6 49.3 34.8 0.8
Level of Service F D F F B D D D D C A
Approach Delay (s) 152.9 114.7 51.3 23.4
Approach LOS F F D C

Intersection Summary
HCM Average Control Delay 101.4 HCM Level of Service F
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 94.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative plus Project PM
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3434 1770 3438 1583 1806 1583 1681 1681 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.91 1.00 0.75 0.75 1.00
Satd. Flow (perm) 1770 3434 1770 3438 1583 1689 1583 1332 1332 1583
Volume (vph) 187 1564 16 8 1985 116 5 3 20 114 0 153
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 191 1596 16 8 2026 118 5 3 20 116 0 156
RTOR Reduction (vph) 0 0 0 0 0 16 0 0 16 0 0 128
Lane Group Flow (vph) 191 1612 0 8 2026 102 0 8 4 58 58 28
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 18.1 102.1 1.5 85.5 85.5 24.4 24.4 24.4 24.4 24.4
Effective Green, g (s) 19.1 103.1 2.5 86.5 86.5 25.4 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.14 0.74 0.02 0.62 0.62 0.18 0.18 0.18 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 241 2529 32 2124 978 306 287 242 242 287
v/s Ratio Prot c0.11 0.47 0.00 c0.59
v/s Ratio Perm 0.06 0.00 0.00 c0.04 0.04 0.02
v/c Ratio 0.79 0.64 0.25 0.95 0.10 0.03 0.01 0.24 0.24 0.10
Uniform Delay, d1 58.5 9.2 67.8 24.9 10.9 47.1 47.0 49.0 49.0 47.8
Progression Factor 0.77 1.70 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.5 0.7 4.1 11.3 0.2 0.0 0.0 0.5 0.5 0.2
Delay (s) 54.8 16.3 71.9 36.2 11.1 47.2 47.0 49.6 49.6 47.9
Level of Service D B E D B D D D D D
Approach Delay (s) 20.4 35.0 47.1 48.6
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 29.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative plus Project PM
4: Mt. Hermon & SR 17 SB Off Ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1857 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1857 1538
Volume (vph) 0 1354 280 213 1192 0 314 0 276 8 118 608
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1382 286 217 1216 0 320 0 282 8 120 620
RTOR Reduction (vph) 0 0 55 0 0 0 0 0 244 0 0 13
Lane Group Flow (vph) 0 1382 231 217 1216 0 320 0 38 0 128 607
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split custom
Protected Phases 2 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 54.3 54.3 16.3 48.2 15.2 15.2 19.1 41.5
Effective Green, g (s) 55.3 55.3 17.3 49.2 16.2 16.2 20.1 43.5
Actuated g/C Ratio 0.46 0.46 0.14 0.41 0.13 0.13 0.17 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1573 724 253 1440 460 212 309 553
v/s Ratio Prot c0.40 0.12 0.34 c0.09 0.07 c0.21
v/s Ratio Perm 0.15 0.02 0.18
v/c Ratio 0.88 0.32 0.86 0.84 0.70 0.18 0.41 1.10
Uniform Delay, d1 29.8 20.8 50.6 32.4 50.0 46.4 45.1 38.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.3 23.8 4.7 4.5 0.4 0.9 67.8
Delay (s) 35.7 21.1 74.4 37.1 54.5 46.8 46.0 106.5
Level of Service D C E D D D D F
Approach Delay (s) 33.2 42.8 50.9 96.2
Approach LOS C D D F

Intersection Summary
HCM Average Control Delay 49.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 120.9 Sum of lost time (s) 9.0
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative plus Project PM
5: Altenitas Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 42 0 1 0 2 16 1 474 8 24 484 37
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 49 0 1 0 2 19 1 558 9 28 569 44
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked 0.95 0.95 0.95 0.95 0.95 0.95
vC, conflicting volume 1228 1217 591 1214 1234 562 613 567
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1240 1229 569 1225 1247 562 592 567
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 63 100 100 100 99 96 100 97
cM capacity (veh/h) 134 164 495 144 160 526 933 1005

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 51 21 1 567 641
Volume Left 49 0 1 0 28
Volume Right 1 19 0 9 44
cSH 137 419 933 1700 1005
Volume to Capacity 0.37 0.05 0.00 0.33 0.03
Queue Length 95th (ft) 39 4 0 0 2
Control Delay (s) 46.0 14.0 8.9 0.0 0.7
Lane LOS E B A A
Approach Delay (s) 46.0 14.0 0.0 0.7
Approach LOS E B

Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative plus Project PM
6: Silverwood Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 31 2 6 96 80 42
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 35 2 7 109 91 48
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 238 115 139
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 238 115 139
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 100 100
cM capacity (veh/h) 747 938 1445

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 35 2 116 139
Volume Left 35 0 7 0
Volume Right 0 2 0 48
cSH 747 938 1445 1700
Volume to Capacity 0.05 0.00 0.00 0.08
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 10.1 8.8 0.5 0.0
Lane LOS B A A
Approach Delay (s) 10.0 0.5 0.0
Approach LOS A

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 20.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative plus Project PM
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 25 0 0 5 35 0 1289 13 0 0 495
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) 0 27 0 0 5 38 0 1401 14 0 0 538
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 1430 1415 0 1691 1408 1408 0 1415
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1430 1415 0 1691 1408 1408 0 1415
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 80 100 100 96 78 100 100
cM capacity (veh/h) 85 137 1085 63 139 170 1623 482

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 27 43 1415 538
Volume Left 0 0 0 0
Volume Right 0 38 14 538
cSH 137 194 1623 1700
Volume to Capacity 0.20 0.22 0.00 0.32
Queue Length 95th (ft) 18 21 0 0
Control Delay (s) 37.6 32.1 0.0 0.0
Lane LOS E D
Approach Delay (s) 37.6 32.1 0.0 0.0
Approach LOS E D

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 112.6% ICU Level of Service H
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative plus Project PM
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3437 1770 3438 1583 1806 1583 1780 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.56 1.00 0.68 1.00
Satd. Flow (perm) 1770 3437 1770 3438 1583 1048 1583 1273 1583
Volume (vph) 167 1102 4 125 1755 248 39 23 84 295 24 315
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) 176 1160 4 132 1847 261 41 24 88 311 25 332
RTOR Reduction (vph) 0 0 0 0 0 31 0 0 62 0 0 234
Lane Group Flow (vph) 176 1164 0 132 1847 230 0 65 26 0 336 98
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 18.6 72.2 15.5 69.1 69.1 40.3 40.3 40.3 40.3
Effective Green, g (s) 19.6 73.2 16.5 70.1 70.1 41.3 41.3 41.3 41.3
Actuated g/C Ratio 0.14 0.52 0.12 0.50 0.50 0.29 0.29 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 248 1797 209 1721 793 309 467 376 467
v/s Ratio Prot c0.10 0.34 0.07 c0.54
v/s Ratio Perm 0.14 0.06 0.02 c0.26 0.06
v/c Ratio 0.71 0.65 0.63 1.07 0.29 0.21 0.06 0.89 0.21
Uniform Delay, d1 57.5 24.1 58.9 35.0 20.4 37.1 35.4 47.2 37.1
Progression Factor 1.00 1.00 1.33 0.47 0.34 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 1.8 2.3 37.8 0.3 0.3 0.0 22.5 0.2
Delay (s) 66.4 25.9 80.4 54.2 7.2 37.4 35.4 69.8 37.3
Level of Service E C F D A D D E D
Approach Delay (s) 31.2 50.3 36.3 53.6
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 44.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative plus Project Saturday
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 148 91 134 799 985 146
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 156 96 141 841 1037 154
RTOR Reduction (vph) 0 80 0 0 0 28
Lane Group Flow (vph) 156 16 141 841 1037 126
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 21.7 21.7 15.8 110.3 90.5 90.5
Effective Green, g (s) 22.7 22.7 16.8 111.3 91.5 91.5
Actuated g/C Ratio 0.16 0.16 0.12 0.79 0.65 0.65
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 287 257 212 2814 3323 1035
v/s Ratio Prot c0.09 c0.08 0.24 c0.20
v/s Ratio Perm 0.01 0.08
v/c Ratio 0.54 0.06 0.67 0.30 0.31 0.12
Uniform Delay, d1 53.9 49.6 58.9 3.9 10.6 9.1
Progression Factor 1.00 1.00 0.66 1.34 1.00 1.00
Incremental Delay, d2 2.1 0.1 4.4 0.2 0.2 0.2
Delay (s) 56.0 49.7 43.5 5.3 10.8 9.4
Level of Service E D D A B A
Approach Delay (s) 53.6 10.8 10.6
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 15.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 44.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative plus Project Saturday
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3403 1770 3438 1583 1681 1740 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3403 1770 3438 1583 1681 1740 1583 3433 1863 1583
Volume (vph) 601 1320 120 133 1454 377 159 80 121 547 15 465
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 613 1347 122 136 1484 385 162 82 123 558 15 474
RTOR Reduction (vph) 0 4 0 0 0 78 0 0 102 0 0 0
Lane Group Flow (vph) 613 1465 0 136 1484 307 119 125 21 558 15 474
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 26.0 58.4 13.3 45.7 45.7 24.3 24.3 24.3 27.5 27.5 140.0
Effective Green, g (s) 26.0 58.9 13.3 46.2 46.2 24.3 24.3 24.3 27.5 27.5 140.0
Actuated g/C Ratio 0.19 0.42 0.10 0.33 0.33 0.17 0.17 0.17 0.20 0.20 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 638 1432 168 1135 522 292 302 275 674 366 1583
v/s Ratio Prot c0.18 0.43 0.08 c0.43 0.07 c0.07 c0.16 0.01
v/s Ratio Perm 0.19 0.01 0.30
v/c Ratio 0.96 1.02 0.81 1.31 0.59 0.41 0.41 0.08 0.83 0.04 0.30
Uniform Delay, d1 56.5 40.5 62.1 46.9 39.0 51.4 51.5 48.5 54.0 45.6 0.0
Progression Factor 0.80 1.05 1.38 0.83 0.74 1.00 1.00 1.00 0.80 0.69 1.00
Incremental Delay, d2 21.4 26.4 17.1 142.7 3.2 0.9 0.9 0.1 8.0 0.0 0.5
Delay (s) 66.6 68.9 102.7 181.5 32.2 52.4 52.4 48.6 51.1 31.6 0.5
Level of Service E E F F C D D D D C A
Approach Delay (s) 68.2 147.5 51.1 27.9
Approach LOS E F D C

Intersection Summary
HCM Average Control Delay 88.3 HCM Level of Service F
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative plus Project Saturday
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3435 1770 3438 1583 1782 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.85 1.00 0.75 0.79 1.00
Satd. Flow (perm) 1770 3435 1770 3438 1583 1591 1583 1328 1400 1583
Volume (vph) 120 1707 12 9 1771 66 10 1 8 64 1 139
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 122 1742 12 9 1807 67 10 1 8 65 1 142
RTOR Reduction (vph) 0 0 0 0 0 10 0 0 7 0 0 92
Lane Group Flow (vph) 122 1754 0 9 1807 57 0 11 1 33 33 50
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 10.8 102.1 1.5 92.8 92.8 24.4 24.4 24.4 24.4 24.4
Effective Green, g (s) 11.8 103.1 2.5 93.8 93.8 25.4 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.08 0.74 0.02 0.67 0.67 0.18 0.18 0.18 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 149 2530 32 2303 1061 289 287 241 254 287
v/s Ratio Prot c0.07 0.51 0.01 c0.53
v/s Ratio Perm 0.04 0.01 0.00 0.02 0.02 c0.03
v/c Ratio 0.82 0.69 0.28 0.78 0.05 0.04 0.01 0.14 0.13 0.17
Uniform Delay, d1 63.0 9.9 67.9 16.1 7.9 47.2 46.9 48.1 48.0 48.4
Progression Factor 0.88 1.14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.1 0.6 4.8 2.8 0.1 0.1 0.0 0.3 0.2 0.3
Delay (s) 67.8 11.9 72.6 18.8 8.0 47.3 47.0 48.4 48.3 48.7
Level of Service E B E B A D D D D D
Approach Delay (s) 15.5 18.7 47.1 48.6
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative plus Project Saturday
4: Mt. Hermon & SR 17 SB Off Ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1856 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1856 1538
Volume (vph) 0 1330 399 216 974 0 378 0 343 11 127 471
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1357 407 220 994 0 386 0 350 11 130 481
RTOR Reduction (vph) 0 0 87 0 0 0 0 0 300 0 0 57
Lane Group Flow (vph) 0 1357 320 220 994 0 386 0 50 0 141 424
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split Perm
Protected Phases 2 1 6 8 4 4
Permitted Phases 2 8 4
Actuated Green, G (s) 53.0 53.0 16.0 73.0 19.0 19.0 35.0 35.0
Effective Green, g (s) 54.0 54.0 17.0 74.0 20.0 20.0 36.0 36.0
Actuated g/C Ratio 0.39 0.39 0.12 0.53 0.14 0.14 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1336 615 216 1884 494 228 481 398
v/s Ratio Prot c0.39 c0.12 0.28 c0.11 0.08
v/s Ratio Perm 0.20 0.03 c0.28
v/c Ratio 1.02 0.52 1.02 0.53 0.78 0.22 0.29 1.07
Uniform Delay, d1 42.5 32.6 61.0 21.1 57.4 52.6 41.3 51.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.6 0.7 66.1 0.3 7.9 0.5 0.3 63.5
Delay (s) 71.1 33.3 127.1 21.4 65.3 53.1 41.6 115.0
Level of Service E C F C E D D F
Approach Delay (s) 62.4 40.6 59.5 98.4
Approach LOS E D E F

Intersection Summary
HCM Average Control Delay 60.9 HCM Level of Service E
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 139.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative plus Project Saturday
5: Altenitas Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 59 3 3 2 0 11 3 625 4 43 631 26
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) 64 3 3 2 0 12 3 679 4 47 686 28
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked 0.95 0.95 0.95 0.95 0.95 0.95
vC, conflicting volume 1491 1484 700 1486 1496 682 714 684
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1518 1510 684 1513 1523 682 699 684
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 26 97 99 97 100 97 100 95
cM capacity (veh/h) 86 108 426 87 106 450 851 909

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 71 14 3 684 761
Volume Left 64 2 3 0 47
Volume Right 3 12 0 4 28
cSH 90 273 851 1700 909
Volume to Capacity 0.78 0.05 0.00 0.40 0.05
Queue Length 95th (ft) 102 4 0 0 4
Control Delay (s) 123.9 18.9 9.2 0.0 1.3
Lane LOS F C A A
Approach Delay (s) 123.9 18.9 0.0 1.3
Approach LOS F C

Intersection Summary
Average Delay 6.6
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative plus Project Saturday
6: Silverwood Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 37 0 3 83 55 32
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83
Hourly flow rate (vph) 45 0 4 100 66 39
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 193 86 105
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 193 86 105
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 100 100
cM capacity (veh/h) 794 973 1487

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 45 0 104 105
Volume Left 45 0 4 0
Volume Right 0 0 0 39
cSH 794 1700 1487 1700
Volume to Capacity 0.06 0.00 0.00 0.06
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 9.8 0.0 0.3 0.0
Lane LOS A A A
Approach Delay (s) 9.8 0.3 0.0
Approach LOS A

Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 16.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative plus Project Saturday
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 49 0 0 9 29 0 1204 35 0 0 512
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 54 0 0 10 32 0 1338 39 0 0 569
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 1378 1377 0 1669 1357 1357 0 1377
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1378 1377 0 1669 1357 1357 0 1377
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 62 100 100 93 82 100 100
cM capacity (veh/h) 95 145 1085 54 149 182 1623 498

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 54 42 1377 569
Volume Left 0 0 0 0
Volume Right 0 32 39 569
cSH 145 239 1623 1700
Volume to Capacity 0.38 0.18 0.00 0.33
Queue Length 95th (ft) 40 16 0 0
Control Delay (s) 44.1 29.4 0.0 0.0
Lane LOS E D
Approach Delay (s) 44.1 29.4 0.0 0.0
Approach LOS E D

Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 110.5% ICU Level of Service H
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative plus Project Saturday
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3426 1770 3438 1583 1802 1583 1780 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.51 1.00 0.68 1.00
Satd. Flow (perm) 1770 3426 1770 3438 1583 954 1583 1269 1583
Volume (vph) 256 1277 37 152 1481 362 43 21 86 320 26 304
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) 269 1344 39 160 1559 381 45 22 91 337 27 320
RTOR Reduction (vph) 0 1 0 0 0 69 0 0 63 0 0 214
Lane Group Flow (vph) 269 1382 0 160 1559 312 0 67 28 0 364 106
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 23.9 70.0 16.2 62.3 62.3 41.8 41.8 41.8 41.8
Effective Green, g (s) 24.9 71.0 17.2 63.3 63.3 42.8 42.8 42.8 42.8
Actuated g/C Ratio 0.18 0.51 0.12 0.45 0.45 0.31 0.31 0.31 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 315 1737 217 1554 716 292 484 388 484
v/s Ratio Prot c0.15 0.40 0.09 c0.45
v/s Ratio Perm 0.20 0.07 0.02 c0.29 0.07
v/c Ratio 0.85 0.80 0.74 1.00 0.44 0.23 0.06 0.94 0.22
Uniform Delay, d1 55.8 28.5 59.2 38.4 26.2 36.3 34.3 47.3 36.2
Progression Factor 1.00 1.00 1.31 0.86 0.66 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.6 3.9 1.2 7.6 0.2 0.4 0.0 30.0 0.2
Delay (s) 75.4 32.4 78.6 40.5 17.5 36.7 34.4 77.4 36.4
Level of Service E C E D B D C E D
Approach Delay (s) 39.4 39.2 35.4 58.2
Approach LOS D D D E

Intersection Summary
HCM Average Control Delay 42.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 90.9% 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 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3425 3433 3438 1583 1770 1863 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3425 3433 3438 1583 1770 1863 1583 3433 1863 1583
Volume (vph) 674 1237 39 100 660 617 74 146 166 676 102 312
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 688 1262 40 102 673 630 76 149 169 690 104 318
RTOR Reduction (vph) 0 2 0 0 0 138 0 0 8 0 0 0
Lane Group Flow (vph) 688 1300 0 102 673 492 76 149 161 690 104 318
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot pm+ov Prot pm+ov Prot Free
Protected Phases 5 2 1 6 7 3 8 1 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 30.5 59.2 9.0 37.7 67.7 9.7 25.3 34.3 30.0 45.6 140.0
Effective Green, g (s) 30.5 59.7 9.0 38.2 68.2 9.7 25.3 34.3 30.0 45.6 140.0
Actuated g/C Ratio 0.22 0.43 0.06 0.27 0.49 0.07 0.18 0.24 0.21 0.33 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.0 4.0 4.0 4.0 4.0 4.0
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) 748 1461 221 938 816 123 337 433 736 607 1583
v/s Ratio Prot c0.20 c0.38 0.03 0.20 0.13 0.04 c0.08 0.02 c0.20 0.06
v/s Ratio Perm 0.18 0.08 0.20
v/c Ratio 0.92 0.89 0.46 0.72 0.60 0.62 0.44 0.37 0.94 0.17 0.20
Uniform Delay, d1 53.6 37.1 63.2 46.0 26.1 63.3 51.1 43.9 54.1 33.7 0.0
Progression Factor 0.87 1.02 0.92 1.18 0.49 1.00 1.00 1.00 0.74 0.93 1.00
Incremental Delay, d2 13.9 7.1 1.2 3.6 1.0 8.9 0.9 0.5 19.1 0.1 0.3
Delay (s) 60.4 45.1 59.6 57.9 13.6 72.3 52.0 44.4 58.8 31.5 0.3
Level of Service E D E E B E D D E C A
Approach Delay (s) 50.4 38.2 52.7 39.5
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 44.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.2% 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1848 2707
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1848 2707
Volume (vph) 0 1784 121 130 1199 0 280 0 192 6 31 226
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1820 123 133 1223 0 286 0 196 6 32 231
RTOR Reduction (vph) 0 0 15 0 0 0 0 0 172 0 0 58
Lane Group Flow (vph) 0 1820 108 133 1223 0 286 0 24 0 38 173
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type pm+ov Prot Prot custom Split custom
Protected Phases 2 8 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 61.1 73.3 8.1 65.1 12.2 12.2 9.3 13.4
Effective Green, g (s) 62.1 75.3 9.1 66.1 13.2 13.2 10.3 15.4
Actuated g/C Ratio 0.58 0.71 0.09 0.62 0.12 0.12 0.10 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2001 1117 151 2192 425 196 178 391
v/s Ratio Prot c0.53 0.01 c0.08 0.35 c0.08 0.02 c0.02
v/s Ratio Perm 0.06 0.02 0.04
v/c Ratio 0.91 0.10 0.88 0.56 0.67 0.12 0.21 0.44
Uniform Delay, d1 19.8 5.0 48.3 11.8 44.7 41.6 44.5 41.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.5 0.0 40.5 0.3 4.2 0.3 0.6 0.8
Delay (s) 26.4 5.0 88.8 12.1 48.9 41.9 45.1 42.5
Level of Service C A F B D D D D
Approach Delay (s) 25.0 19.6 46.0 42.9
Approach LOS C B D D

Intersection Summary
HCM Average Control Delay 26.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 106.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 3434 1770 3438 1583 1814 1583 1770 1604
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.90 1.00 0.75 1.00
Satd. Flow (perm) 1770 3434 1770 3438 1583 1671 1583 1395 1604
Volume (vph) 140 1537 14 34 767 174 7 6 16 153 7 85
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) 147 1618 15 36 807 183 7 6 17 161 7 89
RTOR Reduction (vph) 0 0 0 0 0 36 0 0 14 0 74 0
Lane Group Flow (vph) 147 1633 0 36 807 147 0 13 3 161 22 0
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 16.3 100.1 4.8 88.6 88.6 23.1 23.1 23.1 23.1
Effective Green, g (s) 17.3 101.1 5.8 89.6 89.6 24.1 24.1 24.1 24.1
Actuated g/C Ratio 0.12 0.72 0.04 0.64 0.64 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 2480 73 2200 1013 288 273 240 276
v/s Ratio Prot c0.08 c0.48 0.02 0.23 0.01
v/s Ratio Perm 0.09 0.01 0.00 c0.12
v/c Ratio 0.67 0.66 0.49 0.37 0.14 0.05 0.01 0.67 0.08
Uniform Delay, d1 58.6 10.3 65.7 11.9 10.0 48.4 48.1 54.2 48.7
Progression Factor 1.00 1.00 1.53 1.14 1.03 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.8 1.4 4.4 0.4 0.3 0.1 0.0 7.2 0.1
Delay (s) 66.5 11.7 105.0 14.0 10.5 48.4 48.1 61.4 48.8
Level of Service E B F B B D D E D
Approach Delay (s) 16.2 16.5 48.2 56.7
Approach LOS B B D E

Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
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 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3401 3433 3438 1583 1770 1863 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3401 3433 3438 1583 1770 1863 1583 3433 1863 1583
Volume (vph) 621 1104 109 233 1597 465 159 96 131 553 110 690
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 634 1127 111 238 1630 474 162 98 134 564 112 704
RTOR Reduction (vph) 0 4 0 0 0 92 0 0 12 0 0 0
Lane Group Flow (vph) 634 1234 0 238 1630 382 162 98 122 564 112 704
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot pm+ov Prot pm+ov Prot Free
Protected Phases 5 2 1 6 7 3 8 1 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 24.0 61.9 13.7 51.6 75.6 17.7 23.9 37.6 24.0 30.2 140.0
Effective Green, g (s) 24.0 62.4 13.7 52.1 76.1 17.7 23.9 37.6 24.0 30.2 140.0
Actuated g/C Ratio 0.17 0.45 0.10 0.37 0.54 0.13 0.17 0.27 0.17 0.22 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.0 4.0 4.0 4.0 4.0 4.0
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) 589 1516 336 1279 906 224 318 470 589 402 1583
v/s Ratio Prot c0.18 0.36 0.07 c0.47 0.07 0.09 0.05 0.03 c0.16 0.06
v/s Ratio Perm 0.17 0.05 c0.44
v/c Ratio 1.08 0.81 0.71 1.27 0.42 0.72 0.31 0.26 0.96 0.28 0.44
Uniform Delay, d1 58.0 33.7 61.2 44.0 18.9 58.8 50.8 40.3 57.5 45.8 0.0
Progression Factor 0.96 1.42 1.30 0.64 0.52 1.00 1.00 1.00 0.79 0.76 1.00
Incremental Delay, d2 56.7 4.2 3.4 126.7 0.2 11.0 0.6 0.3 25.3 0.4 0.8
Delay (s) 112.2 52.3 83.2 154.7 10.0 69.8 51.4 40.6 70.6 35.4 0.8
Level of Service F D F F A E D D E D A
Approach Delay (s) 72.6 118.1 55.3 32.1
Approach LOS E F E C

Intersection Summary
HCM Average Control Delay 79.9 HCM Level of Service E
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 94.3% ICU Level of Service F
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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1857 2707
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1857 2707
Volume (vph) 0 1354 280 213 1192 0 314 0 276 8 118 608
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1382 286 217 1216 0 320 0 282 8 120 620
RTOR Reduction (vph) 0 0 54 0 0 0 0 0 244 0 0 37
Lane Group Flow (vph) 0 1382 232 217 1216 0 320 0 38 0 128 583
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type pm+ov Prot Prot custom Split custom
Protected Phases 2 8 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 53.8 69.0 17.1 58.9 15.2 15.2 19.2 31.2
Effective Green, g (s) 54.8 71.0 18.1 59.9 16.2 16.2 20.2 33.2
Actuated g/C Ratio 0.45 0.59 0.15 0.49 0.13 0.13 0.17 0.27
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1553 927 264 1748 458 211 309 741
v/s Ratio Prot c0.40 0.03 c0.12 0.34 c0.09 0.07 c0.08
v/s Ratio Perm 0.11 0.02 0.13
v/c Ratio 0.89 0.25 0.82 0.70 0.70 0.18 0.41 0.79
Uniform Delay, d1 30.5 12.2 50.0 23.7 50.2 46.6 45.3 40.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.7 0.1 18.3 1.2 4.6 0.4 0.9 5.5
Delay (s) 37.2 12.4 68.3 24.9 54.8 47.1 46.2 46.3
Level of Service D B E C D D D D
Approach Delay (s) 32.9 31.5 51.2 46.3
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 37.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 121.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.9% ICU Level of Service D
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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 3437 1770 3438 1583 1806 1583 1770 1603
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.46 1.00 0.70 1.00
Satd. Flow (perm) 1770 3437 1770 3438 1583 851 1583 1299 1603
Volume (vph) 167 1102 4 125 1755 248 39 23 84 295 24 315
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) 176 1160 4 132 1847 261 41 24 88 311 25 332
RTOR Reduction (vph) 0 0 0 0 0 40 0 0 65 0 161 0
Lane Group Flow (vph) 176 1164 0 132 1847 221 0 65 23 311 196 0
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 17.1 78.0 14.6 75.5 75.5 35.4 35.4 35.4 35.4
Effective Green, g (s) 18.1 79.0 15.6 76.5 76.5 36.4 36.4 36.4 36.4
Actuated g/C Ratio 0.13 0.56 0.11 0.55 0.55 0.26 0.26 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 1939 197 1879 865 221 412 338 417
v/s Ratio Prot c0.10 0.34 0.07 c0.54 0.12
v/s Ratio Perm 0.14 0.08 0.01 c0.24
v/c Ratio 0.77 0.60 0.67 0.98 0.26 0.29 0.06 0.92 0.47
Uniform Delay, d1 58.9 20.1 59.7 31.1 16.7 41.5 38.9 50.4 43.7
Progression Factor 1.00 1.00 1.42 0.34 0.07 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.3 1.4 0.8 3.4 0.1 0.7 0.1 29.4 0.8
Delay (s) 73.2 21.5 85.8 14.0 1.2 42.3 39.0 79.8 44.5
Level of Service E C F B A D D E D
Approach Delay (s) 28.3 16.7 40.4 60.9
Approach LOS C B D E

Intersection Summary
HCM Average Control Delay 27.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 100.2% ICU Level of Service G
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 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3403 3433 3438 1583 1770 1863 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3403 3433 3438 1583 1770 1863 1583 3433 1863 1583
Volume (vph) 601 1320 120 133 1454 377 159 80 121 547 15 465
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 613 1347 122 136 1484 385 162 82 123 558 15 474
RTOR Reduction (vph) 0 4 0 0 0 84 0 0 9 0 0 0
Lane Group Flow (vph) 613 1465 0 136 1484 301 162 82 114 558 15 474
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot pm+ov Prot pm+ov Prot Free
Protected Phases 5 2 1 6 7 3 8 1 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 22.0 67.8 10.3 56.1 76.1 24.4 25.4 35.7 20.0 21.0 140.0
Effective Green, g (s) 22.0 68.3 10.3 56.6 76.6 24.4 25.4 35.7 20.0 21.0 140.0
Actuated g/C Ratio 0.16 0.49 0.07 0.40 0.55 0.17 0.18 0.26 0.14 0.15 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.0 4.0 4.0 4.0 4.0 4.0
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) 539 1660 253 1390 911 308 338 449 490 279 1583
v/s Ratio Prot c0.18 0.43 0.04 c0.43 0.05 c0.09 0.04 0.02 c0.16 0.01
v/s Ratio Perm 0.14 0.05 c0.30
v/c Ratio 1.14 0.88 0.54 1.07 0.33 0.53 0.24 0.25 1.14 0.05 0.30
Uniform Delay, d1 59.0 32.2 62.6 41.7 17.5 52.5 49.1 41.5 60.0 51.0 0.0
Progression Factor 1.03 0.97 1.20 0.65 0.83 1.00 1.00 1.00 0.82 1.08 1.00
Incremental Delay, d2 78.2 5.6 1.5 40.6 0.1 1.6 0.4 0.3 84.1 0.1 0.5
Delay (s) 138.9 36.7 76.2 67.6 14.7 54.2 49.4 41.8 133.5 55.3 0.5
Level of Service F D E E B D D D F E A
Approach Delay (s) 66.8 58.0 49.0 72.2
Approach LOS E E D E

Intersection Summary
HCM Average Control Delay 63.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.6% 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1856 2707
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1856 2707
Volume (vph) 0 1330 399 216 974 0 378 0 343 11 127 471
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1357 407 220 994 0 386 0 350 11 130 481
RTOR Reduction (vph) 0 0 77 0 0 0 0 0 296 0 0 68
Lane Group Flow (vph) 0 1357 330 220 994 0 386 0 54 0 141 413
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type pm+ov Prot Prot custom Split custom
Protected Phases 2 8 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 53.6 72.0 17.5 62.1 18.4 18.4 19.7 27.7
Effective Green, g (s) 54.6 74.0 18.5 63.1 19.4 19.4 20.7 30.7
Actuated g/C Ratio 0.44 0.59 0.15 0.50 0.15 0.15 0.17 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1499 936 262 1784 532 245 307 664
v/s Ratio Prot c0.39 0.05 c0.12 0.28 c0.11 0.08 c0.05
v/s Ratio Perm 0.15 0.03 0.10
v/c Ratio 0.91 0.35 0.84 0.56 0.73 0.22 0.46 0.62
Uniform Delay, d1 32.9 13.2 51.9 21.4 50.4 46.3 47.2 42.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.1 0.2 20.4 0.4 4.9 0.5 1.1 1.8
Delay (s) 41.0 13.5 72.3 21.8 55.3 46.7 48.3 43.9
Level of Service D B E C E D D D
Approach Delay (s) 34.6 31.0 51.2 44.9
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 37.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 125.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigated Cumul plus Project Saturday
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 3426 1770 3438 1583 1802 1583 1770 1605
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.49 1.00 0.70 1.00
Satd. Flow (perm) 1770 3426 1770 3438 1583 910 1583 1298 1605
Volume (vph) 256 1277 37 152 1481 362 43 21 86 320 26 304
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) 269 1344 39 160 1559 381 45 22 91 337 27 320
RTOR Reduction (vph) 0 1 0 0 0 69 0 0 66 0 222 0
Lane Group Flow (vph) 269 1382 0 160 1559 312 0 67 25 337 125 0
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 24.4 72.9 17.0 65.5 65.5 38.1 38.1 38.1 38.1
Effective Green, g (s) 25.4 73.9 18.0 66.5 66.5 39.1 39.1 39.1 39.1
Actuated g/C Ratio 0.18 0.53 0.13 0.48 0.48 0.28 0.28 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 321 1808 228 1633 752 254 442 363 448
v/s Ratio Prot c0.15 0.40 0.09 c0.45 0.08
v/s Ratio Perm 0.20 0.07 0.02 c0.26
v/c Ratio 0.84 0.76 0.70 0.95 0.42 0.26 0.06 0.93 0.28
Uniform Delay, d1 55.3 26.2 58.4 35.3 24.0 39.3 37.0 49.1 39.4
Progression Factor 1.00 1.00 1.07 0.80 0.84 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.1 3.1 5.1 8.6 0.9 0.6 0.1 29.3 0.3
Delay (s) 72.4 29.3 67.3 36.8 21.0 39.8 37.0 78.4 39.8
Level of Service E C E D C D D E D
Approach Delay (s) 36.3 36.2 38.2 58.8
Approach LOS D D D E

Intersection Summary
HCM Average Control Delay 39.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown AM
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 249 152 77 780 309 217
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 262 160 81 821 325 228
RTOR Reduction (vph) 0 130 0 0 0 105
Lane Group Flow (vph) 262 30 81 821 325 123
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 24.9 24.9 9.6 87.9 74.3 74.3
Effective Green, g (s) 25.9 25.9 10.6 88.9 75.3 75.3
Actuated g/C Ratio 0.18 0.18 0.08 0.64 0.54 0.54
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 327 293 134 2247 2735 851
v/s Ratio Prot c0.15 c0.05 c0.23 0.06
v/s Ratio Perm 0.02 0.08
v/c Ratio 0.80 0.10 0.60 0.37 0.12 0.14
Uniform Delay, d1 54.6 47.4 62.7 12.1 16.0 16.2
Progression Factor 1.00 1.00 1.44 0.27 1.00 1.00
Incremental Delay, d2 13.2 0.2 0.7 0.0 0.1 0.4
Delay (s) 67.7 47.5 91.2 3.3 16.1 16.6
Level of Service E D F A B B
Approach Delay (s) 60.1 11.2 16.3
Approach LOS E B B

Intersection Summary
HCM Average Control Delay 23.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.2
Intersection Capacity Utilization 42.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown AM
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3425 1770 3438 1583 1681 1770 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3425 1770 3438 1583 1681 1770 1583 3433 1863 1583
Volume (vph) 693 1205 39 99 646 57 74 146 163 198 102 331
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 707 1230 40 101 659 58 76 149 166 202 104 338
RTOR Reduction (vph) 0 2 0 0 0 25 0 0 137 0 0 0
Lane Group Flow (vph) 707 1268 0 101 659 33 76 149 29 202 104 338
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 23.0 67.9 8.0 52.9 52.9 24.7 24.7 24.7 22.9 22.9 140.0
Effective Green, g (s) 23.0 68.4 8.0 53.4 53.4 24.7 24.7 24.7 22.9 22.9 140.0
Actuated g/C Ratio 0.16 0.49 0.06 0.38 0.38 0.18 0.18 0.18 0.16 0.16 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 564 1673 101 1311 604 297 312 279 562 305 1583
v/s Ratio Prot c0.21 c0.37 0.06 0.19 0.05 c0.08 c0.06 0.06
v/s Ratio Perm 0.02 0.02 0.21
v/c Ratio 1.25 0.76 1.00 0.50 0.06 0.26 0.48 0.10 0.36 0.34 0.21
Uniform Delay, d1 58.5 29.1 66.0 33.1 27.4 49.7 51.8 48.4 52.0 51.9 0.0
Progression Factor 0.86 0.91 1.40 0.70 0.40 1.00 1.00 1.00 0.91 0.91 1.00
Incremental Delay, d2 125.9 2.7 86.7 1.3 0.2 0.5 1.2 0.2 0.4 0.7 0.3
Delay (s) 176.3 29.3 179.3 24.6 11.0 50.2 53.0 48.5 47.9 47.7 0.3
Level of Service F C F C B D D D D D A
Approach Delay (s) 81.8 42.8 50.6 22.9
Approach LOS F D D C

Intersection Summary
HCM Average Control Delay 60.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown AM
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3428 1770 3438 1583 1790 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.84 1.00 0.75 0.75 1.00
Satd. Flow (perm) 1770 3428 1770 3438 1583 1562 1583 1322 1323 1583
Volume (vph) 121 1249 32 31 890 153 13 3 36 119 2 107
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 123 1274 33 32 908 156 13 3 37 121 2 109
RTOR Reduction (vph) 0 1 0 0 0 39 0 0 31 0 0 91
Lane Group Flow (vph) 123 1306 0 32 908 117 0 16 6 61 62 18
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 15.1 99.9 5.5 90.3 90.3 22.6 22.6 22.6 22.6 22.6
Effective Green, g (s) 16.1 100.9 6.5 91.3 91.3 23.6 23.6 23.6 23.6 23.6
Actuated g/C Ratio 0.12 0.72 0.05 0.65 0.65 0.17 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 204 2471 82 2242 1032 263 267 223 223 267
v/s Ratio Prot c0.07 c0.38 0.02 0.26
v/s Ratio Perm 0.07 0.01 0.00 0.05 c0.05 0.01
v/c Ratio 0.60 0.53 0.39 0.40 0.11 0.06 0.02 0.27 0.28 0.07
Uniform Delay, d1 58.9 8.8 64.8 11.5 9.1 48.9 48.6 50.7 50.8 49.0
Progression Factor 0.99 0.85 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.6 3.1 0.5 0.2 0.1 0.0 0.7 0.7 0.1
Delay (s) 61.8 8.1 67.9 12.1 9.4 49.0 48.6 51.4 51.5 49.1
Level of Service E A E B A D D D D D
Approach Delay (s) 12.7 13.3 48.7 50.3
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown AM
4: Mt. Hermon & SR 17 SB Off-ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1841 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1841 1538
Volume (vph) 0 1328 61 99 729 0 252 0 172 6 20 145
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1355 62 101 744 0 257 0 176 6 20 148
RTOR Reduction (vph) 0 0 13 0 0 0 0 0 148 0 0 88
Lane Group Flow (vph) 0 1355 49 101 744 0 257 0 28 0 26 60
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split custom
Protected Phases 2 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 43.5 43.5 6.8 45.4 12.6 12.6 8.0 12.9
Effective Green, g (s) 44.5 44.5 7.8 46.4 13.6 13.6 9.0 14.9
Actuated g/C Ratio 0.51 0.51 0.09 0.53 0.16 0.16 0.10 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1761 811 159 1890 537 248 191 264
v/s Ratio Prot c0.39 c0.06 0.21 c0.07 0.01 c0.02
v/s Ratio Perm 0.03 0.02 0.02
v/c Ratio 0.77 0.06 0.64 0.39 0.48 0.11 0.14 0.23
Uniform Delay, d1 17.1 10.7 38.2 11.9 33.4 31.5 35.4 31.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 0.0 8.0 0.1 0.7 0.2 0.3 0.4
Delay (s) 19.2 10.7 46.2 12.1 34.1 31.7 35.7 31.5
Level of Service B B D B C C D C
Approach Delay (s) 18.8 16.2 33.1 32.1
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 21.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 86.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative with Midtown AM
5: Altenitas Rd. & La Madrona Rd 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 83 2 2 3 2 7 9 282 10 47 91 30
Peak Hour Factor 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74
Hourly flow rate (vph) 112 3 3 4 3 9 12 381 14 64 123 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked
vC, conflicting volume 686 689 143 686 703 388 164 395
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 686 689 143 686 703 388 164 395
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 67 99 100 99 99 99 99 95
cM capacity (veh/h) 337 346 904 341 339 660 1415 1164

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 118 16 12 395 227
Volume Left 112 4 12 0 64
Volume Right 3 9 0 14 41
cSH 342 474 1415 1700 1164
Volume to Capacity 0.34 0.03 0.01 0.23 0.05
Queue Length 95th (ft) 37 3 1 0 4
Control Delay (s) 20.9 12.9 7.6 0.0 2.7
Lane LOS C B A A
Approach Delay (s) 20.9 12.9 0.2 2.7
Approach LOS C B

Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 46.2% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative with Midtown AM
6: Silverwood Rd. & La Madrona Rd 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 53 15 5 238 62 20
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Hourly flow rate (vph) 63 18 6 283 74 24
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 381 86 98
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 381 86 98
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 98 100
cM capacity (veh/h) 619 973 1496

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 63 18 289 98
Volume Left 63 0 6 0
Volume Right 0 18 0 24
cSH 619 973 1496 1700
Volume to Capacity 0.10 0.02 0.00 0.06
Queue Length 95th (ft) 8 1 0 0
Control Delay (s) 11.5 8.8 0.2 0.0
Lane LOS B A A
Approach Delay (s) 10.9 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 26.5% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative with Midtown AM
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 20 0 0 4 26 0 893 11 0 0 465
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 21 0 0 4 27 0 940 12 0 0 489
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 962 952 0 1201 946 946 0 952
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 962 952 0 1201 946 946 0 952
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 92 100 100 98 91 100 100
cM capacity (veh/h) 213 260 1085 152 262 317 1623 722

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 21 32 952 489
Volume Left 0 0 0 0
Volume Right 0 27 12 489
cSH 260 366 1623 1700
Volume to Capacity 0.08 0.09 0.00 0.29
Queue Length 95th (ft) 7 7 0 0
Control Delay (s) 20.1 17.6 0.0 0.0
Lane LOS C C
Approach Delay (s) 20.1 17.6 0.0 0.0
Approach LOS C C

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 89.8% ICU Level of Service E
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown AM
8: Mt. Hermon & Kings Village Road 5/20/2009
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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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 3434 1770 3438 1583 1814 1583 1778 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.88 1.00 0.73 1.00
Satd. Flow (perm) 1770 3434 1770 3438 1583 1639 1583 1352 1583
Volume (vph) 140 1507 14 34 752 174 7 6 16 153 7 85
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) 147 1586 15 36 792 183 7 6 17 161 7 89
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 14 0 0 73
Lane Group Flow (vph) 147 1601 0 36 792 146 0 13 3 0 168 16
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 16.3 99.6 5.0 88.3 88.3 23.4 23.4 23.4 23.4
Effective Green, g (s) 17.3 100.6 6.0 89.3 89.3 24.4 24.4 24.4 24.4
Actuated g/C Ratio 0.12 0.72 0.04 0.64 0.64 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 2468 76 2193 1010 286 276 236 276
v/s Ratio Prot c0.08 c0.47 0.02 0.23
v/s Ratio Perm 0.09 0.01 0.00 c0.12 0.01
v/c Ratio 0.67 0.65 0.47 0.36 0.14 0.05 0.01 0.71 0.06
Uniform Delay, d1 58.6 10.4 65.5 11.9 10.1 48.1 47.8 54.5 48.2
Progression Factor 1.00 1.00 0.63 1.75 2.62 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.8 1.3 4.3 0.4 0.3 0.1 0.0 9.7 0.1
Delay (s) 66.5 11.7 45.7 21.3 26.7 48.2 47.8 64.2 48.3
Level of Service E B D C C D D E D
Approach Delay (s) 16.3 23.1 48.0 58.7
Approach LOS B C D E

Intersection Summary
HCM Average Control Delay 22.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown PM
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 158 91 122 743 1037 209
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 166 96 128 782 1092 220
RTOR Reduction (vph) 0 80 0 0 0 42
Lane Group Flow (vph) 166 16 128 782 1092 178
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 22.0 22.0 15.4 110.0 90.6 90.6
Effective Green, g (s) 23.0 23.0 16.4 111.0 91.6 91.6
Actuated g/C Ratio 0.16 0.16 0.12 0.79 0.65 0.65
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 291 260 207 2806 3327 1036
v/s Ratio Prot c0.09 c0.07 0.22 c0.21
v/s Ratio Perm 0.01 0.11
v/c Ratio 0.57 0.06 0.62 0.28 0.33 0.17
Uniform Delay, d1 53.9 49.4 58.8 3.9 10.7 9.4
Progression Factor 1.00 1.00 0.37 2.25 1.00 1.00
Incremental Delay, d2 2.7 0.1 0.5 0.0 0.3 0.4
Delay (s) 56.6 49.5 22.5 8.7 10.9 9.8
Level of Service E D C A B A
Approach Delay (s) 54.0 10.6 10.7
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 15.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 45.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown PM
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3398 1770 3438 1583 1681 1747 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3398 1770 3438 1583 1681 1747 1583 3433 1863 1583
Volume (vph) 672 1027 109 225 1519 149 159 96 123 182 110 737
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 686 1048 111 230 1550 152 162 98 126 186 112 752
RTOR Reduction (vph) 0 4 0 0 0 27 0 0 104 0 0 0
Lane Group Flow (vph) 686 1155 0 230 1550 125 127 133 22 186 112 752
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 16.0 63.4 13.0 60.4 60.4 24.4 24.4 24.4 22.7 22.7 140.0
Effective Green, g (s) 16.0 63.9 13.0 60.9 60.9 24.4 24.4 24.4 22.7 22.7 140.0
Actuated g/C Ratio 0.11 0.46 0.09 0.43 0.43 0.17 0.17 0.17 0.16 0.16 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 392 1551 164 1496 689 293 304 276 557 302 1583
v/s Ratio Prot c0.20 0.34 0.13 c0.45 0.08 0.08 0.05 0.06
v/s Ratio Perm 0.08 0.01 c0.47
v/c Ratio 1.75 0.74 1.40 1.04 0.18 0.43 0.44 0.08 0.33 0.37 0.48
Uniform Delay, d1 62.0 31.3 63.5 39.5 24.3 51.6 51.7 48.4 52.0 52.3 0.0
Progression Factor 0.95 1.29 1.29 0.57 0.36 1.00 1.00 1.00 0.77 0.76 1.00
Incremental Delay, d2 346.6 2.9 205.9 30.0 0.4 1.0 1.0 0.1 0.3 0.7 1.0
Delay (s) 405.7 43.1 287.9 52.6 9.2 52.7 52.7 48.5 40.4 40.7 1.0
Level of Service F D F D A D D D D D A
Approach Delay (s) 178.0 77.2 51.3 12.2
Approach LOS F E D B

Intersection Summary
HCM Average Control Delay 97.9 HCM Level of Service F
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown PM
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3432 1770 3438 1583 1806 1583 1681 1681 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.91 1.00 0.75 0.75 1.00
Satd. Flow (perm) 1770 3432 1770 3438 1583 1690 1583 1332 1332 1583
Volume (vph) 191 1103 16 8 1578 113 5 3 20 111 0 157
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 195 1126 16 8 1610 115 5 3 20 113 0 160
RTOR Reduction (vph) 0 1 0 0 0 20 0 0 16 0 0 131
Lane Group Flow (vph) 195 1141 0 8 1610 95 0 8 4 57 56 29
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 18.6 102.1 1.5 85.0 85.0 24.4 24.4 24.4 24.4 24.4
Effective Green, g (s) 19.6 103.1 2.5 86.0 86.0 25.4 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.14 0.74 0.02 0.61 0.61 0.18 0.18 0.18 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 248 2527 32 2112 972 307 287 242 242 287
v/s Ratio Prot c0.11 0.33 0.00 c0.47
v/s Ratio Perm 0.06 0.00 0.00 c0.04 0.04 0.02
v/c Ratio 0.79 0.45 0.25 0.76 0.10 0.03 0.01 0.24 0.23 0.10
Uniform Delay, d1 58.2 7.3 67.8 19.6 11.1 47.1 47.0 49.0 49.0 47.8
Progression Factor 0.85 1.75 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.7 0.4 4.1 2.7 0.2 0.0 0.0 0.5 0.5 0.2
Delay (s) 61.4 13.2 71.9 22.3 11.3 47.2 47.0 49.5 49.5 47.9
Level of Service E B E C B D D D D D
Approach Delay (s) 20.2 21.8 47.1 48.6
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 23.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown PM
4: Mt. Hermon & SR 17 SB Off Ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1851 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1851 1538
Volume (vph) 0 1060 109 97 1036 0 146 0 101 8 52 525
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1082 111 99 1057 0 149 0 103 8 53 536
RTOR Reduction (vph) 0 0 23 0 0 0 0 0 92 0 0 55
Lane Group Flow (vph) 0 1082 88 99 1057 0 149 0 11 0 61 481
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split custom
Protected Phases 2 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 46.7 46.7 7.9 33.5 8.0 8.0 7.6 28.7
Effective Green, g (s) 47.7 47.7 8.9 34.5 9.0 9.0 8.6 30.7
Actuated g/C Ratio 0.55 0.55 0.10 0.40 0.10 0.10 0.10 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1902 876 183 1416 358 165 185 548
v/s Ratio Prot 0.31 0.06 c0.30 c0.04 0.03 c0.23
v/s Ratio Perm 0.06 0.01 0.09
v/c Ratio 0.57 0.10 0.54 0.75 0.42 0.07 0.33 0.88
Uniform Delay, d1 12.5 9.1 36.7 22.1 36.1 34.8 36.1 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.1 3.2 2.2 0.8 0.2 1.0 14.8
Delay (s) 12.9 9.2 40.0 24.3 36.9 35.0 37.2 40.8
Level of Service B A D C D C D D
Approach Delay (s) 12.6 25.6 36.1 40.4
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 86.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative with Midtown PM
5: Altenitas Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 42 0 1 0 2 16 1 130 8 24 131 37
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 49 0 1 0 2 19 1 153 9 28 154 44
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked
vC, conflicting volume 408 397 176 394 414 158 198 162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 408 397 176 394 414 158 198 162
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 91 100 100 100 100 98 100 98
cM capacity (veh/h) 532 529 867 556 518 888 1375 1416

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 51 21 1 162 226
Volume Left 49 0 1 0 28
Volume Right 1 19 0 9 44
cSH 537 822 1375 1700 1416
Volume to Capacity 0.09 0.03 0.00 0.10 0.02
Queue Length 95th (ft) 8 2 0 0 2
Control Delay (s) 12.4 9.5 7.6 0.0 1.1
Lane LOS B A A A
Approach Delay (s) 12.4 9.5 0.1 1.1
Approach LOS B A

Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 36.9% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative with Midtown PM
6: Silverwood Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 31 2 6 91 67 42
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 35 2 7 103 76 48
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 217 100 124
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 217 100 124
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 100 100
cM capacity (veh/h) 768 956 1463

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 35 2 110 124
Volume Left 35 0 7 0
Volume Right 0 2 0 48
cSH 768 956 1463 1700
Volume to Capacity 0.05 0.00 0.00 0.07
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 9.9 8.8 0.5 0.0
Lane LOS A A A
Approach Delay (s) 9.8 0.5 0.0
Approach LOS A

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 19.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative with Midtown PM
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 25 0 0 5 35 0 1098 13 0 0 286
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) 0 27 0 0 5 38 0 1193 14 0 0 311
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 1222 1208 0 1370 1201 1201 0 1208
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1222 1208 0 1370 1201 1201 0 1208
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 85 100 100 97 83 100 100
cM capacity (veh/h) 127 183 1085 110 185 225 1623 578

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 27 43 1208 311
Volume Left 0 0 0 0
Volume Right 0 38 14 311
cSH 183 258 1623 1700
Volume to Capacity 0.15 0.17 0.00 0.18
Queue Length 95th (ft) 13 15 0 0
Control Delay (s) 28.1 24.3 0.0 0.0
Lane LOS D C
Approach Delay (s) 28.1 24.3 0.0 0.0
Approach LOS D C

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown PM
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3437 1770 3438 1583 1806 1583 1780 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.56 1.00 0.68 1.00
Satd. Flow (perm) 1770 3437 1770 3438 1583 1048 1583 1273 1583
Volume (vph) 167 1024 4 125 1678 248 39 23 84 295 24 315
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) 176 1078 4 132 1766 261 41 24 88 311 25 332
RTOR Reduction (vph) 0 0 0 0 0 33 0 0 62 0 0 234
Lane Group Flow (vph) 176 1082 0 132 1766 228 0 65 26 0 336 98
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 18.6 72.6 15.1 69.1 69.1 40.3 40.3 40.3 40.3
Effective Green, g (s) 19.6 73.6 16.1 70.1 70.1 41.3 41.3 41.3 41.3
Actuated g/C Ratio 0.14 0.53 0.12 0.50 0.50 0.29 0.29 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 248 1807 204 1721 793 309 467 376 467
v/s Ratio Prot c0.10 0.31 0.07 c0.51
v/s Ratio Perm 0.14 0.06 0.02 c0.26 0.06
v/c Ratio 0.71 0.60 0.65 1.03 0.29 0.21 0.06 0.89 0.21
Uniform Delay, d1 57.5 23.0 59.2 35.0 20.4 37.1 35.4 47.2 37.1
Progression Factor 1.00 1.00 1.30 0.56 0.41 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 1.5 3.8 23.0 0.5 0.3 0.0 22.5 0.2
Delay (s) 66.4 24.5 80.5 42.6 8.8 37.4 35.4 69.8 37.3
Level of Service E C F D A D D E D
Approach Delay (s) 30.3 40.8 36.3 53.6
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 39.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown Saturday
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 140 109 127 611 779 125
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 115 134 643 820 132
RTOR Reduction (vph) 0 97 0 0 0 32
Lane Group Flow (vph) 147 18 134 643 820 100
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 21.5 21.5 17.3 110.5 89.2 89.2
Effective Green, g (s) 22.5 22.5 18.3 111.5 90.2 90.2
Actuated g/C Ratio 0.16 0.16 0.13 0.80 0.64 0.64
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 284 254 231 2819 3276 1020
v/s Ratio Prot c0.08 c0.08 0.18 c0.16
v/s Ratio Perm 0.01 0.06
v/c Ratio 0.52 0.07 0.58 0.23 0.25 0.10
Uniform Delay, d1 53.8 49.9 57.2 3.5 10.6 9.5
Progression Factor 1.00 1.00 0.39 1.32 1.00 1.00
Incremental Delay, d2 1.6 0.1 1.6 0.1 0.2 0.2
Delay (s) 55.4 50.0 23.8 4.8 10.7 9.6
Level of Service E D C A B A
Approach Delay (s) 53.0 8.1 10.6
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 15.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown Saturday
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3400 1770 3438 1583 1681 1740 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3400 1770 3438 1583 1681 1740 1583 3433 1863 1583
Volume (vph) 664 1203 120 121 1344 114 159 80 109 173 15 550
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 678 1228 122 123 1371 116 162 82 111 177 15 561
RTOR Reduction (vph) 0 4 0 0 0 24 0 0 92 0 0 0
Lane Group Flow (vph) 678 1346 0 123 1371 92 119 125 19 177 15 561
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 26.0 63.8 12.8 50.6 50.6 24.3 24.3 24.3 22.6 22.6 140.0
Effective Green, g (s) 26.0 64.3 12.8 51.1 51.1 24.3 24.3 24.3 22.6 22.6 140.0
Actuated g/C Ratio 0.19 0.46 0.09 0.37 0.37 0.17 0.17 0.17 0.16 0.16 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 638 1562 162 1255 578 292 302 275 554 301 1583
v/s Ratio Prot c0.20 0.40 0.07 c0.40 0.07 c0.07 0.05 0.01
v/s Ratio Perm 0.06 0.01 c0.35
v/c Ratio 1.06 0.86 0.76 1.09 0.16 0.41 0.41 0.07 0.32 0.05 0.35
Uniform Delay, d1 57.0 33.9 62.1 44.5 30.0 51.4 51.5 48.4 51.9 49.6 0.0
Progression Factor 0.83 1.03 1.37 0.72 0.55 1.00 1.00 1.00 0.78 0.70 1.00
Incremental Delay, d2 49.9 5.3 15.7 52.8 0.5 0.9 0.9 0.1 0.3 0.1 0.6
Delay (s) 97.1 40.1 100.8 84.9 16.8 52.4 52.4 48.5 40.7 34.8 0.6
Level of Service F D F F B D D D D C A
Approach Delay (s) 59.1 81.2 51.2 10.7
Approach LOS E F D B

Intersection Summary
HCM Average Control Delay 58.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown Saturday
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3434 1770 3438 1583 1782 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.86 1.00 0.75 0.80 1.00
Satd. Flow (perm) 1770 3434 1770 3438 1583 1593 1583 1328 1407 1583
Volume (vph) 125 1162 12 9 1360 62 10 1 8 60 1 147
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 128 1186 12 9 1388 63 10 1 8 61 1 150
RTOR Reduction (vph) 0 0 0 0 0 13 0 0 7 0 0 115
Lane Group Flow (vph) 128 1198 0 9 1388 50 0 11 1 31 31 35
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 11.0 102.1 1.5 92.6 92.6 24.4 24.4 24.4 24.4 24.4
Effective Green, g (s) 12.0 103.1 2.5 93.6 93.6 25.4 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.09 0.74 0.02 0.67 0.67 0.18 0.18 0.18 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 152 2529 32 2299 1058 289 287 241 255 287
v/s Ratio Prot c0.07 0.35 0.01 c0.40
v/s Ratio Perm 0.03 0.01 0.00 c0.02 0.02 0.02
v/c Ratio 0.84 0.47 0.28 0.60 0.05 0.04 0.01 0.13 0.12 0.12
Uniform Delay, d1 63.1 7.5 67.9 12.9 7.9 47.2 46.9 48.0 48.0 48.0
Progression Factor 1.02 0.52 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.5 0.4 4.8 1.2 0.1 0.1 0.0 0.2 0.2 0.2
Delay (s) 86.9 4.3 72.6 14.1 8.0 47.3 47.0 48.3 48.2 48.2
Level of Service F A E B A D D D D D
Approach Delay (s) 12.3 14.2 47.1 48.2
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown Saturday
4: Mt. Hermon & SR 17 SB Off Ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1836 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1836 1538
Volume (vph) 0 1056 141 44 868 0 139 0 84 11 26 410
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1078 144 45 886 0 142 0 86 11 27 418
RTOR Reduction (vph) 0 0 38 0 0 0 0 0 77 0 0 118
Lane Group Flow (vph) 0 1078 106 45 886 0 142 0 9 0 38 300
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split Perm
Protected Phases 2 1 6 8 4 4
Permitted Phases 2 8 4
Actuated Green, G (s) 33.7 33.7 4.4 42.1 8.3 8.3 23.2 23.2
Effective Green, g (s) 34.7 34.7 5.4 43.1 9.3 9.3 24.2 24.2
Actuated g/C Ratio 0.41 0.41 0.06 0.50 0.11 0.11 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1394 642 112 1782 373 172 519 435
v/s Ratio Prot c0.31 0.03 c0.25 c0.04 0.02
v/s Ratio Perm 0.07 0.01 c0.20
v/c Ratio 0.77 0.17 0.40 0.50 0.38 0.05 0.07 0.69
Uniform Delay, d1 22.0 16.2 38.5 14.1 35.5 34.2 22.5 27.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 0.1 2.4 0.2 0.7 0.1 0.1 4.7
Delay (s) 24.8 16.3 40.9 14.3 36.1 34.3 22.5 32.0
Level of Service C B D B D C C C
Approach Delay (s) 23.8 15.6 35.5 31.3
Approach LOS C B D C

Intersection Summary
HCM Average Control Delay 23.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 85.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative with Midtown Saturday
5: Altenitas Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 59 3 3 2 0 11 3 128 4 43 100 26
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) 64 3 3 2 0 12 3 139 4 47 109 28
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked
vC, conflicting volume 374 366 123 369 378 141 137 143
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 374 366 123 369 378 141 137 143
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 89 99 100 100 100 99 100 97
cM capacity (veh/h) 560 543 928 567 534 907 1447 1439

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 71 14 3 143 184
Volume Left 64 2 3 0 47
Volume Right 3 12 0 4 28
cSH 570 830 1447 1700 1439
Volume to Capacity 0.12 0.02 0.00 0.08 0.03
Queue Length 95th (ft) 11 1 0 0 3
Control Delay (s) 12.2 9.4 7.5 0.0 2.1
Lane LOS B A A A
Approach Delay (s) 12.2 9.4 0.2 2.1
Approach LOS B A

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative with Midtown Saturday
6: Silverwood Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 37 0 3 75 35 32
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83
Hourly flow rate (vph) 45 0 4 90 42 39
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 159 61 81
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 159 61 81
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 100 100
cM capacity (veh/h) 830 1004 1517

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 45 0 94 81
Volume Left 45 0 4 0
Volume Right 0 0 0 39
cSH 830 1700 1517 1700
Volume to Capacity 0.05 0.00 0.00 0.05
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 9.6 0.0 0.3 0.0
Lane LOS A A A
Approach Delay (s) 9.6 0.3 0.0
Approach LOS A

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 16.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumulative with Midtown Saturday
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 49 0 0 9 29 0 978 35 0 0 282
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 54 0 0 10 32 0 1087 39 0 0 313
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 1127 1126 0 1290 1106 1106 0 1126
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1127 1126 0 1290 1106 1106 0 1126
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 73 100 100 95 87 100 100
cM capacity (veh/h) 153 205 1085 112 210 256 1623 621

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 54 42 1126 313
Volume Left 0 0 0 0
Volume Right 0 32 39 313
cSH 205 335 1623 1700
Volume to Capacity 0.27 0.13 0.00 0.18
Queue Length 95th (ft) 26 11 0 0
Control Delay (s) 28.8 21.5 0.0 0.0
Lane LOS D C
Approach Delay (s) 28.8 21.5 0.0 0.0
Approach LOS D C

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 84.4% ICU Level of Service E
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative with Midtown Saturday
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3425 1770 3438 1583 1802 1583 1780 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.51 1.00 0.68 1.00
Satd. Flow (perm) 1770 3425 1770 3438 1583 954 1583 1269 1583
Volume (vph) 256 1160 37 152 1369 362 43 21 86 320 26 304
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) 269 1221 39 160 1441 381 45 22 91 337 27 320
RTOR Reduction (vph) 0 1 0 0 0 75 0 0 63 0 0 215
Lane Group Flow (vph) 269 1259 0 160 1441 306 0 67 28 0 364 105
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 23.9 69.8 16.4 62.3 62.3 41.8 41.8 41.8 41.8
Effective Green, g (s) 24.9 70.8 17.4 63.3 63.3 42.8 42.8 42.8 42.8
Actuated g/C Ratio 0.18 0.51 0.12 0.45 0.45 0.31 0.31 0.31 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 315 1732 220 1554 716 292 484 388 484
v/s Ratio Prot c0.15 0.37 0.09 c0.42
v/s Ratio Perm 0.19 0.07 0.02 c0.29 0.07
v/c Ratio 0.85 0.73 0.73 0.93 0.43 0.23 0.06 0.94 0.22
Uniform Delay, d1 55.8 27.0 59.0 36.2 26.0 36.3 34.3 47.3 36.1
Progression Factor 1.00 1.00 1.23 0.91 0.71 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.6 2.7 6.0 6.3 1.0 0.4 0.0 30.0 0.2
Delay (s) 75.4 29.7 78.8 39.2 19.5 36.7 34.4 77.4 36.4
Level of Service E C E D B D C E D
Approach Delay (s) 37.8 38.6 35.4 58.2
Approach LOS D D D E

Intersection Summary
HCM Average Control Delay 41.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 87.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown AM
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 249 153 77 792 334 217
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 262 161 81 834 352 228
RTOR Reduction (vph) 0 131 0 0 0 105
Lane Group Flow (vph) 262 30 81 834 352 123
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 24.9 24.9 9.6 87.9 74.3 74.3
Effective Green, g (s) 25.9 25.9 10.6 88.9 75.3 75.3
Actuated g/C Ratio 0.18 0.18 0.08 0.64 0.54 0.54
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 327 293 134 2247 2735 851
v/s Ratio Prot c0.15 c0.05 c0.24 0.07
v/s Ratio Perm 0.02 0.08
v/c Ratio 0.80 0.10 0.60 0.37 0.13 0.14
Uniform Delay, d1 54.6 47.4 62.7 12.2 16.1 16.2
Progression Factor 1.00 1.00 1.44 0.27 1.00 1.00
Incremental Delay, d2 13.2 0.2 0.7 0.0 0.1 0.4
Delay (s) 67.7 47.5 91.1 3.4 16.2 16.6
Level of Service E D F A B B
Approach Delay (s) 60.1 11.1 16.3
Approach LOS E B B

Intersection Summary
HCM Average Control Delay 23.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.2
Intersection Capacity Utilization 42.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown AM
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3425 1770 3438 1583 1681 1770 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3425 1770 3438 1583 1681 1770 1583 3433 1863 1583
Volume (vph) 693 1234 39 100 660 69 74 146 166 224 102 331
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 707 1259 40 102 673 70 76 149 169 229 104 338
RTOR Reduction (vph) 0 1 0 0 0 29 0 0 139 0 0 0
Lane Group Flow (vph) 707 1298 0 102 673 41 76 149 30 229 104 338
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 23.0 67.7 8.0 52.7 52.7 24.7 24.7 24.7 23.1 23.1 140.0
Effective Green, g (s) 23.0 68.2 8.0 53.2 53.2 24.7 24.7 24.7 23.1 23.1 140.0
Actuated g/C Ratio 0.16 0.49 0.06 0.38 0.38 0.18 0.18 0.18 0.17 0.17 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 564 1668 101 1306 602 297 312 279 566 307 1583
v/s Ratio Prot c0.21 c0.38 0.06 0.20 0.05 c0.08 c0.07 0.06
v/s Ratio Perm 0.03 0.02 0.21
v/c Ratio 1.25 0.78 1.01 0.52 0.07 0.26 0.48 0.11 0.40 0.34 0.21
Uniform Delay, d1 58.5 29.7 66.0 33.5 27.6 49.7 51.8 48.4 52.3 51.7 0.0
Progression Factor 0.86 0.91 1.41 0.70 0.39 1.00 1.00 1.00 0.91 0.90 1.00
Incremental Delay, d2 125.8 3.0 89.2 1.4 0.2 0.5 1.2 0.2 0.5 0.7 0.3
Delay (s) 176.3 29.9 182.0 24.8 11.0 50.2 53.0 48.6 47.9 47.1 0.3
Level of Service F C F C B D D D D D A
Approach Delay (s) 81.5 42.6 50.6 23.8
Approach LOS F D D C

Intersection Summary
HCM Average Control Delay 60.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown AM
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3428 1770 3438 1583 1790 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.84 1.00 0.75 0.75 1.00
Satd. Flow (perm) 1770 3428 1770 3438 1583 1561 1583 1322 1321 1583
Volume (vph) 121 1308 32 31 918 154 13 3 36 121 2 107
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 123 1335 33 32 937 157 13 3 37 123 2 109
RTOR Reduction (vph) 0 1 0 0 0 38 0 0 31 0 0 91
Lane Group Flow (vph) 123 1367 0 32 937 119 0 16 6 62 63 18
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 15.1 99.9 5.5 90.3 90.3 22.6 22.6 22.6 22.6 22.6
Effective Green, g (s) 16.1 100.9 6.5 91.3 91.3 23.6 23.6 23.6 23.6 23.6
Actuated g/C Ratio 0.12 0.72 0.05 0.65 0.65 0.17 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 204 2471 82 2242 1032 263 267 223 223 267
v/s Ratio Prot c0.07 c0.40 0.02 0.27
v/s Ratio Perm 0.07 0.01 0.00 0.05 c0.05 0.01
v/c Ratio 0.60 0.55 0.39 0.42 0.12 0.06 0.02 0.28 0.28 0.07
Uniform Delay, d1 58.9 9.1 64.8 11.6 9.2 48.9 48.6 50.8 50.8 49.0
Progression Factor 0.98 0.86 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 0.6 3.1 0.6 0.2 0.1 0.0 0.7 0.7 0.1
Delay (s) 61.1 8.4 67.9 12.2 9.4 49.0 48.6 51.5 51.5 49.1
Level of Service E A E B A D D D D D
Approach Delay (s) 12.8 13.4 48.7 50.4
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown AM
4: Mt. Hermon & SR 17 SB Off-ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1848 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1848 1538
Volume (vph) 0 1328 121 130 729 0 280 0 192 6 31 145
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1355 123 133 744 0 286 0 196 6 32 148
RTOR Reduction (vph) 0 0 27 0 0 0 0 0 166 0 0 86
Lane Group Flow (vph) 0 1355 96 133 744 0 286 0 30 0 38 62
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split custom
Protected Phases 2 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 41.4 41.4 10.1 46.6 12.7 12.7 8.0 12.9
Effective Green, g (s) 42.4 42.4 11.1 47.6 13.7 13.7 9.0 14.9
Actuated g/C Ratio 0.48 0.48 0.13 0.54 0.16 0.16 0.10 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1653 761 223 1910 533 246 189 260
v/s Ratio Prot c0.39 c0.08 0.21 c0.08 0.02 c0.02
v/s Ratio Perm 0.06 0.02 0.02
v/c Ratio 0.82 0.13 0.60 0.39 0.54 0.12 0.20 0.24
Uniform Delay, d1 19.6 12.7 36.4 11.8 34.3 32.1 36.3 31.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 0.1 4.2 0.1 1.0 0.2 0.5 0.5
Delay (s) 22.9 12.7 40.7 12.0 35.4 32.3 36.8 32.2
Level of Service C B D B D C D C
Approach Delay (s) 22.1 16.3 34.1 33.1
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 23.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 88.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumul plus Proj with Midtown AM
5: Altenitas Rd. & La Madrona Rd 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 83 2 2 3 2 7 9 330 10 47 192 30
Peak Hour Factor 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74
Hourly flow rate (vph) 112 3 3 4 3 9 12 446 14 64 259 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked
vC, conflicting volume 888 891 280 888 904 453 300 459
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 888 891 280 888 904 453 300 459
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 54 99 100 98 99 98 99 94
cM capacity (veh/h) 245 263 759 248 258 607 1261 1102

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 118 16 12 459 364
Volume Left 112 4 12 0 64
Volume Right 3 9 0 14 41
cSH 249 383 1261 1700 1102
Volume to Capacity 0.47 0.04 0.01 0.27 0.06
Queue Length 95th (ft) 59 3 1 0 5
Control Delay (s) 31.7 14.8 7.9 0.0 2.0
Lane LOS D B A A
Approach Delay (s) 31.7 14.8 0.2 2.0
Approach LOS D B

Intersection Summary
Average Delay 4.9
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumul plus Proj with Midtown AM
6: Silverwood Rd. & La Madrona Rd 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 53 15 5 240 63 20
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Hourly flow rate (vph) 63 18 6 286 75 24
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 385 87 99
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 385 87 99
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 98 100
cM capacity (veh/h) 616 972 1494

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 63 18 292 99
Volume Left 63 0 6 0
Volume Right 0 18 0 24
cSH 616 972 1494 1700
Volume to Capacity 0.10 0.02 0.00 0.06
Queue Length 95th (ft) 9 1 0 0
Control Delay (s) 11.5 8.8 0.2 0.0
Lane LOS B A A
Approach Delay (s) 10.9 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 26.6% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumul plus Proj with Midtown AM
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 20 0 0 4 26 0 924 11 0 0 469
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 21 0 0 4 27 0 973 12 0 0 494
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 994 984 0 1236 978 978 0 984
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 994 984 0 1236 978 978 0 984
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 92 100 100 98 91 100 100
cM capacity (veh/h) 201 248 1085 143 250 304 1623 702

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 21 32 984 494
Volume Left 0 0 0 0
Volume Right 0 27 12 494
cSH 248 350 1623 1700
Volume to Capacity 0.08 0.09 0.00 0.29
Queue Length 95th (ft) 7 7 0 0
Control Delay (s) 20.8 18.2 0.0 0.0
Lane LOS C C
Approach Delay (s) 20.8 18.2 0.0 0.0
Approach LOS C C

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 91.7% ICU Level of Service F
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown AM
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 3434 1770 3438 1583 1814 1583 1778 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.88 1.00 0.73 1.00
Satd. Flow (perm) 1770 3434 1770 3438 1583 1639 1583 1352 1583
Volume (vph) 140 1537 14 34 767 174 7 6 16 153 7 85
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) 147 1618 15 36 807 183 7 6 17 161 7 89
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 14 0 0 73
Lane Group Flow (vph) 147 1633 0 36 807 146 0 13 3 0 168 16
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 16.3 99.6 5.0 88.3 88.3 23.4 23.4 23.4 23.4
Effective Green, g (s) 17.3 100.6 6.0 89.3 89.3 24.4 24.4 24.4 24.4
Actuated g/C Ratio 0.12 0.72 0.04 0.64 0.64 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 2468 76 2193 1010 286 276 236 276
v/s Ratio Prot c0.08 c0.48 0.02 0.23
v/s Ratio Perm 0.09 0.01 0.00 c0.12 0.01
v/c Ratio 0.67 0.66 0.47 0.37 0.14 0.05 0.01 0.71 0.06
Uniform Delay, d1 58.6 10.6 65.5 12.0 10.1 48.1 47.8 54.5 48.2
Progression Factor 1.00 1.00 0.65 1.75 2.59 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.8 1.4 4.3 0.4 0.3 0.1 0.0 9.7 0.1
Delay (s) 66.5 12.0 46.7 21.5 26.5 48.2 47.8 64.2 48.3
Level of Service E B D C C D D E D
Approach Delay (s) 16.5 23.2 48.0 58.7
Approach LOS B C D E

Intersection Summary
HCM Average Control Delay 22.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown PM
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 158 94 125 807 1101 209
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 166 99 132 849 1159 220
RTOR Reduction (vph) 0 83 0 0 0 40
Lane Group Flow (vph) 166 16 132 849 1159 180
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 22.0 22.0 15.6 110.0 90.4 90.4
Effective Green, g (s) 23.0 23.0 16.6 111.0 91.4 91.4
Actuated g/C Ratio 0.16 0.16 0.12 0.79 0.65 0.65
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 291 260 210 2806 3320 1033
v/s Ratio Prot c0.09 c0.07 0.24 c0.23
v/s Ratio Perm 0.01 0.11
v/c Ratio 0.57 0.06 0.63 0.30 0.35 0.17
Uniform Delay, d1 53.9 49.4 58.8 4.0 10.9 9.5
Progression Factor 1.00 1.00 0.45 2.23 1.00 1.00
Incremental Delay, d2 2.7 0.1 0.5 0.0 0.3 0.4
Delay (s) 56.6 49.5 26.8 8.8 11.2 9.9
Level of Service E D C A B A
Approach Delay (s) 54.0 11.3 11.0
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 15.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown PM
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3401 1770 3438 1583 1681 1747 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3401 1770 3438 1583 1681 1747 1583 3433 1863 1583
Volume (vph) 672 1104 109 233 1596 216 159 96 131 249 110 737
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 686 1127 111 238 1629 220 162 98 134 254 112 752
RTOR Reduction (vph) 0 4 0 0 0 38 0 0 111 0 0 0
Lane Group Flow (vph) 686 1234 0 238 1629 182 127 133 23 254 112 752
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 16.0 62.9 13.0 59.9 59.9 24.4 24.4 24.4 23.2 23.2 140.0
Effective Green, g (s) 16.0 63.4 13.0 60.4 60.4 24.4 24.4 24.4 23.2 23.2 140.0
Actuated g/C Ratio 0.11 0.45 0.09 0.43 0.43 0.17 0.17 0.17 0.17 0.17 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 392 1540 164 1483 683 293 304 276 569 309 1583
v/s Ratio Prot c0.20 0.36 0.13 c0.47 0.08 0.08 0.07 0.06
v/s Ratio Perm 0.12 0.01 c0.47
v/c Ratio 1.75 0.80 1.45 1.10 0.27 0.43 0.44 0.08 0.45 0.36 0.48
Uniform Delay, d1 62.0 32.9 63.5 39.8 25.6 51.6 51.7 48.4 52.6 51.8 0.0
Progression Factor 0.94 1.30 1.33 0.60 0.41 1.00 1.00 1.00 0.77 0.75 1.00
Incremental Delay, d2 346.4 3.8 224.1 51.9 0.6 1.0 1.0 0.1 0.5 0.7 1.0
Delay (s) 405.0 46.6 308.3 76.0 11.2 52.7 52.7 48.6 41.2 39.8 1.0
Level of Service F D F E B D D D D D A
Approach Delay (s) 174.3 95.6 51.3 14.0
Approach LOS F F D B

Intersection Summary
HCM Average Control Delay 103.4 HCM Level of Service F
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown PM
3: Mt. Hermon & Glen Canyon Road 5/20/2009
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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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3433 1770 3438 1583 1806 1583 1681 1681 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.91 1.00 0.75 0.75 1.00
Satd. Flow (perm) 1770 3433 1770 3438 1583 1689 1583 1332 1332 1583
Volume (vph) 191 1256 16 8 1731 116 5 3 20 114 0 157
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 195 1282 16 8 1766 118 5 3 20 116 0 160
RTOR Reduction (vph) 0 1 0 0 0 19 0 0 16 0 0 131
Lane Group Flow (vph) 195 1297 0 8 1766 99 0 8 4 58 58 29
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 18.6 102.1 1.5 85.0 85.0 24.4 24.4 24.4 24.4 24.4
Effective Green, g (s) 19.6 103.1 2.5 86.0 86.0 25.4 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.14 0.74 0.02 0.61 0.61 0.18 0.18 0.18 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 248 2528 32 2112 972 306 287 242 242 287
v/s Ratio Prot c0.11 0.38 0.00 c0.51
v/s Ratio Perm 0.06 0.00 0.00 c0.04 0.04 0.02
v/c Ratio 0.79 0.51 0.25 0.84 0.10 0.03 0.01 0.24 0.24 0.10
Uniform Delay, d1 58.2 7.8 67.8 21.4 11.1 47.1 47.0 49.0 49.0 47.8
Progression Factor 0.82 1.72 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.9 0.5 4.1 4.1 0.2 0.0 0.0 0.5 0.5 0.2
Delay (s) 58.5 14.0 71.9 25.5 11.3 47.2 47.0 49.6 49.6 47.9
Level of Service E B E C B D D D D D
Approach Delay (s) 19.8 24.8 47.1 48.6
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 24.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 78.3% ICU Level of Service D
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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1857 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1857 1538
Volume (vph) 0 1045 280 213 1022 0 314 0 276 8 118 525
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1066 286 217 1043 0 320 0 282 8 120 536
RTOR Reduction (vph) 0 0 82 0 0 0 0 0 238 0 0 18
Lane Group Flow (vph) 0 1066 204 217 1043 0 320 0 44 0 128 518
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split custom
Protected Phases 2 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 38.4 38.4 17.8 34.9 14.9 14.9 14.9 36.2
Effective Green, g (s) 39.4 39.4 18.8 35.9 15.9 15.9 15.9 38.2
Actuated g/C Ratio 0.39 0.39 0.18 0.35 0.16 0.16 0.16 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1328 611 326 1246 535 247 289 576
v/s Ratio Prot c0.31 0.12 0.29 c0.09 0.07 c0.20
v/s Ratio Perm 0.13 0.03 0.14
v/c Ratio 0.80 0.33 0.67 0.84 0.60 0.18 0.44 0.90
Uniform Delay, d1 27.8 22.1 38.7 30.4 40.1 37.4 39.0 30.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 0.3 5.1 5.1 1.8 0.3 1.1 16.8
Delay (s) 31.4 22.4 43.7 35.4 41.9 37.7 40.1 46.8
Level of Service C C D D D D D D
Approach Delay (s) 29.5 36.9 39.9 45.5
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 36.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 102.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 79.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumul plus Proj with Midtown PM
5: Altenitas Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 42 0 1 0 2 16 1 474 8 24 484 37
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 49 0 1 0 2 19 1 558 9 28 569 44
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked 0.95 0.95 0.95 0.95 0.95 0.95
vC, conflicting volume 1228 1217 591 1214 1234 562 613 567
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1239 1228 570 1224 1246 562 593 567
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 63 100 100 100 99 96 100 97
cM capacity (veh/h) 135 164 495 145 160 526 935 1005

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 51 21 1 567 641
Volume Left 49 0 1 0 28
Volume Right 1 19 0 9 44
cSH 137 420 935 1700 1005
Volume to Capacity 0.37 0.05 0.00 0.33 0.03
Queue Length 95th (ft) 38 4 0 0 2
Control Delay (s) 45.8 14.0 8.9 0.0 0.7
Lane LOS E B A A
Approach Delay (s) 45.8 14.0 0.0 0.7
Approach LOS E B

Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumul plus Proj with Midtown PM
6: Silverwood Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 31 2 6 96 80 42
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 35 2 7 109 91 48
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 238 115 139
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 238 115 139
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 100 100
cM capacity (veh/h) 747 938 1445

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 35 2 116 139
Volume Left 35 0 7 0
Volume Right 0 2 0 48
cSH 747 938 1445 1700
Volume to Capacity 0.05 0.00 0.00 0.08
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 10.1 8.8 0.5 0.0
Lane LOS B A A
Approach Delay (s) 10.0 0.5 0.0
Approach LOS A

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 20.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumul plus Proj with Midtown PM
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 25 0 0 5 35 0 1201 13 0 0 339
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) 0 27 0 0 5 38 0 1305 14 0 0 368
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 1334 1320 0 1510 1312 1312 0 1320
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1334 1320 0 1510 1312 1312 0 1320
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 83 100 100 97 80 100 100
cM capacity (veh/h) 102 157 1085 86 158 194 1623 524

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 27 43 1320 368
Volume Left 0 0 0 0
Volume Right 0 38 14 368
cSH 157 221 1623 1700
Volume to Capacity 0.17 0.20 0.00 0.22
Queue Length 95th (ft) 15 18 0 0
Control Delay (s) 32.7 28.1 0.0 0.0
Lane LOS D D
Approach Delay (s) 32.7 28.1 0.0 0.0
Approach LOS D D

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown PM
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3437 1770 3438 1583 1806 1583 1780 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.56 1.00 0.68 1.00
Satd. Flow (perm) 1770 3437 1770 3438 1583 1048 1583 1273 1583
Volume (vph) 167 1102 4 125 1755 248 39 23 84 295 24 315
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) 176 1160 4 132 1847 261 41 24 88 311 25 332
RTOR Reduction (vph) 0 0 0 0 0 31 0 0 62 0 0 234
Lane Group Flow (vph) 176 1164 0 132 1847 230 0 65 26 0 336 98
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 18.6 72.6 15.1 69.1 69.1 40.3 40.3 40.3 40.3
Effective Green, g (s) 19.6 73.6 16.1 70.1 70.1 41.3 41.3 41.3 41.3
Actuated g/C Ratio 0.14 0.53 0.12 0.50 0.50 0.29 0.29 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 248 1807 204 1721 793 309 467 376 467
v/s Ratio Prot c0.10 0.34 0.07 c0.54
v/s Ratio Perm 0.14 0.06 0.02 c0.26 0.06
v/c Ratio 0.71 0.64 0.65 1.07 0.29 0.21 0.06 0.89 0.21
Uniform Delay, d1 57.5 23.8 59.2 35.0 20.4 37.1 35.4 47.2 37.1
Progression Factor 1.00 1.00 1.31 0.55 0.39 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 1.8 3.3 38.9 0.4 0.3 0.0 22.5 0.2
Delay (s) 66.4 25.6 80.9 58.1 8.4 37.4 35.4 69.8 37.3
Level of Service E C F E A D D E D
Approach Delay (s) 31.0 53.7 36.3 53.6
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 46.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown Saturday
1: Bean Creek  Rd. & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 5085 1583
Volume (vph) 140 113 131 704 876 125
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 119 138 741 922 132
RTOR Reduction (vph) 0 100 0 0 0 28
Lane Group Flow (vph) 147 19 138 741 922 104
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 21.5 21.5 17.2 110.5 89.3 89.3
Effective Green, g (s) 22.5 22.5 18.2 111.5 90.3 90.3
Actuated g/C Ratio 0.16 0.16 0.13 0.80 0.64 0.64
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 284 254 230 2819 3280 1021
v/s Ratio Prot c0.08 c0.08 0.21 c0.18
v/s Ratio Perm 0.01 0.07
v/c Ratio 0.52 0.08 0.60 0.26 0.28 0.10
Uniform Delay, d1 53.8 49.9 57.5 3.7 10.8 9.4
Progression Factor 1.00 1.00 0.49 1.36 1.00 1.00
Incremental Delay, d2 1.6 0.1 2.1 0.1 0.2 0.2
Delay (s) 55.4 50.0 30.4 5.1 11.0 9.6
Level of Service E D C A B A
Approach Delay (s) 53.0 9.1 10.8
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 15.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 42.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown Saturday
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3403 1770 3438 1583 1681 1740 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3403 1770 3438 1583 1681 1740 1583 3433 1863 1583
Volume (vph) 664 1320 120 133 1456 211 159 80 121 274 15 550
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 678 1347 122 136 1486 215 162 82 123 280 15 561
RTOR Reduction (vph) 0 4 0 0 0 42 0 0 102 0 0 0
Lane Group Flow (vph) 678 1465 0 136 1486 173 119 125 21 280 15 561
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Split Perm Split Free
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 26.0 62.3 13.3 49.6 49.6 24.3 24.3 24.3 23.6 23.6 140.0
Effective Green, g (s) 26.0 62.8 13.3 50.1 50.1 24.3 24.3 24.3 23.6 23.6 140.0
Actuated g/C Ratio 0.19 0.45 0.10 0.36 0.36 0.17 0.17 0.17 0.17 0.17 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0
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) 638 1526 168 1230 566 292 302 275 579 314 1583
v/s Ratio Prot c0.20 0.43 0.08 c0.43 0.07 c0.07 c0.08 0.01
v/s Ratio Perm 0.11 0.01 0.35
v/c Ratio 1.06 0.96 0.81 1.21 0.31 0.41 0.41 0.08 0.48 0.05 0.35
Uniform Delay, d1 57.0 37.4 62.1 45.0 32.4 51.4 51.5 48.5 52.7 48.8 0.0
Progression Factor 0.80 1.03 1.40 0.75 0.62 1.00 1.00 1.00 0.78 0.69 1.00
Incremental Delay, d2 49.0 12.6 19.1 99.7 1.1 0.9 0.9 0.1 0.6 0.1 0.6
Delay (s) 94.5 51.2 105.8 133.4 21.2 52.4 52.4 48.6 42.0 33.9 0.6
Level of Service F D F F C D D D D C A
Approach Delay (s) 64.9 118.2 51.1 14.7
Approach LOS E F D B

Intersection Summary
HCM Average Control Delay 74.5 HCM Level of Service E
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown Saturday
3: Mt. Hermon & Glen Canyon Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3435 1770 3438 1583 1782 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.85 1.00 0.75 0.79 1.00
Satd. Flow (perm) 1770 3435 1770 3438 1583 1591 1583 1328 1400 1583
Volume (vph) 125 1393 12 9 1582 66 10 1 8 64 1 147
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 128 1421 12 9 1614 67 10 1 8 65 1 150
RTOR Reduction (vph) 0 0 0 0 0 12 0 0 7 0 0 100
Lane Group Flow (vph) 128 1433 0 9 1614 55 0 11 1 33 33 50
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 11.0 102.1 1.5 92.6 92.6 24.4 24.4 24.4 24.4 24.4
Effective Green, g (s) 12.0 103.1 2.5 93.6 93.6 25.4 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.09 0.74 0.02 0.67 0.67 0.18 0.18 0.18 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 152 2530 32 2299 1058 289 287 241 254 287
v/s Ratio Prot c0.07 0.42 0.01 c0.47
v/s Ratio Perm 0.03 0.01 0.00 0.02 0.02 c0.03
v/c Ratio 0.84 0.57 0.28 0.70 0.05 0.04 0.01 0.14 0.13 0.17
Uniform Delay, d1 63.1 8.3 67.9 14.5 8.0 47.2 46.9 48.1 48.0 48.4
Progression Factor 0.97 0.84 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.1 0.5 4.8 1.8 0.1 0.1 0.0 0.3 0.2 0.3
Delay (s) 80.2 7.5 72.6 16.3 8.1 47.3 47.0 48.4 48.3 48.7
Level of Service F A E B A D D D D D
Approach Delay (s) 13.5 16.3 47.1 48.6
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 17.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown Saturday
4: Mt. Hermon & SR 17 SB Off Ramp 5/20/2009
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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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1856 1538
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1856 1538
Volume (vph) 0 1032 399 216 853 0 378 0 343 11 127 410
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1053 407 220 870 0 386 0 350 11 130 418
RTOR Reduction (vph) 0 0 118 0 0 0 0 0 298 0 0 78
Lane Group Flow (vph) 0 1053 289 220 870 0 386 0 52 0 141 340
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type Perm Prot Prot custom Split Perm
Protected Phases 2 1 6 8 4 4
Permitted Phases 2 8 4
Actuated Green, G (s) 44.1 44.1 16.6 64.7 17.5 17.5 29.5 29.5
Effective Green, g (s) 45.1 45.1 17.6 65.7 18.5 18.5 30.5 30.5
Actuated g/C Ratio 0.36 0.36 0.14 0.53 0.15 0.15 0.25 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1253 577 252 1880 513 237 458 379
v/s Ratio Prot c0.31 c0.12 0.25 c0.11 0.08
v/s Ratio Perm 0.18 0.03 c0.22
v/c Ratio 0.84 0.50 0.87 0.46 0.75 0.22 0.31 0.90
Uniform Delay, d1 36.0 30.6 52.0 18.0 50.4 46.3 38.0 45.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.7 26.6 0.2 6.2 0.5 0.4 22.7
Delay (s) 41.2 31.2 78.5 18.2 56.6 46.7 38.4 67.8
Level of Service D C E B E D D E
Approach Delay (s) 38.5 30.4 51.9 60.4
Approach LOS D C D E

Intersection Summary
HCM Average Control Delay 41.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 123.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumul plus Proj with Midtown Saturday
5: Altenitas Rd. & La Madrona 5/20/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 59 3 3 2 0 11 3 625 4 43 631 26
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) 64 3 3 2 0 12 3 679 4 47 686 28
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 420
pX, platoon unblocked 0.95 0.95 0.95 0.95 0.95 0.95
vC, conflicting volume 1491 1484 700 1486 1496 682 714 684
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1518 1510 684 1513 1522 682 699 684
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 26 97 99 97 100 97 100 95
cM capacity (veh/h) 86 108 426 87 106 450 852 909

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total 71 14 3 684 761
Volume Left 64 2 3 0 47
Volume Right 3 12 0 4 28
cSH 91 274 852 1700 909
Volume to Capacity 0.78 0.05 0.00 0.40 0.05
Queue Length 95th (ft) 101 4 0 0 4
Control Delay (s) 123.5 18.9 9.2 0.0 1.3
Lane LOS F C A A
Approach Delay (s) 123.5 18.9 0.0 1.3
Approach LOS F C

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumul plus Proj with Midtown Saturday
6: Silverwood Rd. & La Madrona 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 37 0 3 83 55 32
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83
Hourly flow rate (vph) 45 0 4 100 66 39
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 193 86 105
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 193 86 105
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 100 100
cM capacity (veh/h) 794 973 1487

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 45 0 104 105
Volume Left 45 0 4 0
Volume Right 0 0 0 39
cSH 794 1700 1487 1700
Volume to Capacity 0.06 0.00 0.00 0.06
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 9.8 0.0 0.3 0.0
Lane LOS A A A
Approach Delay (s) 9.8 0.3 0.0
Approach LOS A

Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 16.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Cumul plus Proj with Midtown Saturday
7: SR 17 NB On-ramp & Mt. Hermon 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 49 0 0 9 29 0 1135 35 0 0 364
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 54 0 0 10 32 0 1261 39 0 0 404
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 1302 1300 0 1510 1281 1281 0 1300
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1302 1300 0 1510 1281 1281 0 1300
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 66 100 100 94 84 100 100
cM capacity (veh/h) 111 161 1085 73 166 202 1623 533

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 54 42 1300 404
Volume Left 0 0 0 0
Volume Right 0 32 39 404
cSH 161 265 1623 1700
Volume to Capacity 0.34 0.16 0.00 0.24
Queue Length 95th (ft) 35 14 0 0
Control Delay (s) 38.3 26.6 0.0 0.0
Lane LOS E D
Approach Delay (s) 38.3 26.6 0.0 0.0
Approach LOS E D

Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 97.7% ICU Level of Service F
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumul plus Proj with Midtown Saturday
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.96 1.00
Satd. Flow (prot) 1770 3426 1770 3438 1583 1802 1583 1780 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.51 1.00 0.68 1.00
Satd. Flow (perm) 1770 3426 1770 3438 1583 954 1583 1269 1583
Volume (vph) 256 1277 37 152 1481 362 43 21 86 320 26 304
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) 269 1344 39 160 1559 381 45 22 91 337 27 320
RTOR Reduction (vph) 0 1 0 0 0 69 0 0 63 0 0 214
Lane Group Flow (vph) 269 1382 0 160 1559 312 0 67 28 0 364 106
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 23.9 70.0 16.2 62.3 62.3 41.8 41.8 41.8 41.8
Effective Green, g (s) 24.9 71.0 17.2 63.3 63.3 42.8 42.8 42.8 42.8
Actuated g/C Ratio 0.18 0.51 0.12 0.45 0.45 0.31 0.31 0.31 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 315 1737 217 1554 716 292 484 388 484
v/s Ratio Prot c0.15 0.40 0.09 c0.45
v/s Ratio Perm 0.20 0.07 0.02 c0.29 0.07
v/c Ratio 0.85 0.80 0.74 1.00 0.44 0.23 0.06 0.94 0.22
Uniform Delay, d1 55.8 28.5 59.2 38.4 26.2 36.3 34.3 47.3 36.2
Progression Factor 1.00 1.00 1.25 0.91 0.69 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.6 3.9 4.7 14.4 0.7 0.4 0.0 30.0 0.2
Delay (s) 75.4 32.4 78.7 49.1 18.7 36.7 34.4 77.4 36.4
Level of Service E C E D B D C E D
Approach Delay (s) 39.4 45.8 35.4 58.2
Approach LOS D D D E

Intersection Summary
HCM Average Control Delay 45.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 90.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigated Cumul plus Proj with Midtown AM
2: Mt. Hermon & Scotts Valley Dr. 5/19/2009

Gateway South Retail Project 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 0.97 0.95 0.97 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3425 3433 3438 1583 1770 1863 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3425 3433 3438 1583 1770 1863 1583 3433 1863 1583
Volume (vph) 693 1234 39 100 660 69 74 146 166 224 102 331
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 707 1259 40 102 673 70 76 149 169 229 104 338
RTOR Reduction (vph) 0 1 0 0 0 32 0 0 26 0 0 0
Lane Group Flow (vph) 707 1298 0 102 673 38 76 149 143 229 104 338
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot pm+ov Prot pm+ov Prot Free
Protected Phases 5 2 1 6 7 3 8 1 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 32.7 75.6 9.0 51.9 65.5 9.3 25.3 34.3 13.6 29.6 140.0
Effective Green, g (s) 32.7 76.1 9.0 52.4 66.0 9.3 25.3 34.3 13.6 29.6 140.0
Actuated g/C Ratio 0.23 0.54 0.06 0.37 0.47 0.07 0.18 0.24 0.10 0.21 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.0 4.0 4.0 4.0 4.0 4.0
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) 802 1862 221 1287 792 118 337 433 333 394 1583
v/s Ratio Prot c0.21 c0.38 0.03 0.20 0.00 0.04 c0.08 0.02 c0.07 0.06
v/s Ratio Perm 0.02 0.07 0.21
v/c Ratio 0.88 0.70 0.46 0.52 0.05 0.64 0.44 0.33 0.69 0.26 0.21
Uniform Delay, d1 51.8 23.5 63.2 34.1 20.0 63.7 51.1 43.4 61.1 46.1 0.0
Progression Factor 0.83 0.99 1.01 0.71 0.28 1.00 1.00 1.00 0.87 1.09 1.00
Incremental Delay, d2 9.4 1.8 1.4 1.4 0.0 11.4 0.9 0.4 5.8 0.4 0.3
Delay (s) 52.5 25.0 65.4 25.8 5.6 75.2 52.0 43.9 59.0 50.8 0.3
Level of Service D C E C A E D D E D A
Approach Delay (s) 34.7 28.9 53.0 28.2
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 34.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigated Cumul plus Proj with Midtown AM
4: Mt. Hermon & SR 17 SB Off-ramp 5/19/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1848 2707
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1848 2707
Volume (vph) 0 1328 121 130 729 0 280 0 192 6 31 145
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1355 123 133 744 0 286 0 196 6 32 148
RTOR Reduction (vph) 0 0 21 0 0 0 0 0 165 0 0 125
Lane Group Flow (vph) 0 1355 102 133 744 0 286 0 31 0 38 23
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type pm+ov Prot Prot custom Split custom
Protected Phases 2 8 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 43.6 56.8 8.9 48.2 13.2 13.2 7.9 12.2
Effective Green, g (s) 44.6 58.8 9.9 49.2 14.2 14.2 8.9 14.2
Actuated g/C Ratio 0.50 0.66 0.11 0.55 0.16 0.16 0.10 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1711 1039 196 1943 544 251 184 429
v/s Ratio Prot c0.39 0.02 c0.08 0.21 c0.08 c0.02 0.00
v/s Ratio Perm 0.05 0.02 0.01
v/c Ratio 0.79 0.10 0.68 0.38 0.53 0.12 0.21 0.05
Uniform Delay, d1 18.7 5.7 38.3 11.5 34.6 32.4 37.1 32.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.0 9.0 0.1 0.9 0.2 0.6 0.1
Delay (s) 21.2 5.7 47.3 11.7 35.5 32.6 37.7 32.1
Level of Service C A D B D C D C
Approach Delay (s) 20.0 17.1 34.3 33.2
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 22.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 89.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigated Cumul plus Proj with Midtown AM
8: Mt. Hermon & Kings Village Road 5/19/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 3434 1770 3438 1583 1814 1583 1770 1604
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.90 1.00 0.75 1.00
Satd. Flow (perm) 1770 3434 1770 3438 1583 1671 1583 1395 1604
Volume (vph) 140 1537 14 34 767 174 7 6 16 153 7 85
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) 147 1618 15 36 807 183 7 6 17 161 7 89
RTOR Reduction (vph) 0 0 0 0 0 46 0 0 14 0 74 0
Lane Group Flow (vph) 147 1633 0 36 807 137 0 13 3 161 22 0
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 16.5 99.3 5.4 88.2 88.2 23.3 23.3 23.3 23.3
Effective Green, g (s) 17.5 100.3 6.4 89.2 89.2 24.3 24.3 24.3 24.3
Actuated g/C Ratio 0.12 0.72 0.05 0.64 0.64 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 221 2460 81 2190 1009 290 275 242 278
v/s Ratio Prot c0.08 c0.48 0.02 0.23 0.01
v/s Ratio Perm 0.09 0.01 0.00 c0.12
v/c Ratio 0.67 0.66 0.44 0.37 0.14 0.04 0.01 0.67 0.08
Uniform Delay, d1 58.5 10.7 65.1 12.0 10.1 48.2 47.9 54.1 48.5
Progression Factor 1.00 1.00 1.00 1.63 2.48 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.3 1.4 3.6 0.4 0.3 0.1 0.0 6.7 0.1
Delay (s) 65.8 12.2 68.4 20.0 25.3 48.2 47.9 60.8 48.6
Level of Service E B E C C D D E D
Approach Delay (s) 16.6 22.7 48.1 56.2
Approach LOS B C D E

Intersection Summary
HCM Average Control Delay 22.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
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 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3401 3433 3438 1583 1770 1863 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3401 3433 3438 1583 1770 1863 1583 3433 1863 1583
Volume (vph) 672 1104 109 233 1596 216 159 96 131 249 110 737
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 686 1127 111 238 1629 220 162 98 134 254 112 752
RTOR Reduction (vph) 0 4 0 0 0 44 0 0 27 0 0 0
Lane Group Flow (vph) 686 1234 0 238 1629 176 162 98 107 254 112 752
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot pm+ov Prot pm+ov Prot Free
Protected Phases 5 2 1 6 7 3 8 1 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 28.0 70.8 13.6 56.4 70.9 16.3 24.6 38.2 14.5 22.8 140.0
Effective Green, g (s) 28.0 71.3 13.6 56.9 71.4 16.3 24.6 38.2 14.5 22.8 140.0
Actuated g/C Ratio 0.20 0.51 0.10 0.41 0.51 0.12 0.18 0.27 0.10 0.16 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.0 4.0 4.0 4.0 4.0 4.0
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) 687 1732 333 1397 853 206 327 477 356 303 1583
v/s Ratio Prot c0.20 0.36 0.07 c0.47 0.02 c0.09 0.05 0.02 0.07 0.06
v/s Ratio Perm 0.09 0.05 c0.47
v/c Ratio 1.00 0.71 0.71 1.17 0.21 0.79 0.30 0.22 0.71 0.37 0.48
Uniform Delay, d1 56.0 26.5 61.3 41.5 18.8 60.2 50.2 39.4 60.7 52.2 0.0
Progression Factor 0.98 1.29 1.34 0.56 0.35 1.00 1.00 1.00 0.81 0.78 1.00
Incremental Delay, d2 31.4 2.2 4.8 80.3 0.1 17.7 0.5 0.2 6.4 0.7 1.0
Delay (s) 86.1 36.3 87.0 103.5 6.6 77.9 50.7 39.7 55.6 41.2 1.0
Level of Service F D F F A E D D E D A
Approach Delay (s) 54.1 91.4 58.1 17.4
Approach LOS D F E B

Intersection Summary
HCM Average Control Delay 61.0 HCM Level of Service E
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.8% 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1857 2707
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1857 2707
Volume (vph) 0 1045 280 213 1022 0 314 0 276 8 118 525
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1066 286 217 1043 0 320 0 282 8 120 536
RTOR Reduction (vph) 0 0 77 0 0 0 0 0 234 0 0 37
Lane Group Flow (vph) 0 1066 209 217 1043 0 320 0 48 0 128 499
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type pm+ov Prot Prot custom Split custom
Protected Phases 2 8 1 6 8 4 4 5
Permitted Phases 2 8 4
Actuated Green, G (s) 35.7 51.0 17.4 41.2 15.3 15.3 11.9 23.8
Effective Green, g (s) 36.7 53.0 18.4 42.2 16.3 16.3 12.9 25.8
Actuated g/C Ratio 0.38 0.55 0.19 0.44 0.17 0.17 0.13 0.27
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1310 871 338 1551 581 268 249 725
v/s Ratio Prot c0.31 0.04 c0.12 0.29 c0.09 0.07 c0.09
v/s Ratio Perm 0.09 0.03 0.09
v/c Ratio 0.81 0.24 0.64 0.67 0.55 0.18 0.51 0.69
Uniform Delay, d1 26.7 11.2 35.9 21.5 36.6 34.3 38.8 31.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 0.1 4.1 1.2 1.1 0.3 1.8 2.7
Delay (s) 30.7 11.4 40.0 22.7 37.8 34.6 40.6 34.4
Level of Service C B D C D C D C
Approach Delay (s) 26.6 25.7 36.3 35.6
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 29.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 96.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigated Cumul plus Proj with Midtown PM
8: Mt. Hermon & Kings Village Road 5/19/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 3437 1770 3438 1583 1806 1583 1770 1603
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.46 1.00 0.70 1.00
Satd. Flow (perm) 1770 3437 1770 3438 1583 851 1583 1299 1603
Volume (vph) 167 1102 4 125 1755 248 39 23 84 295 24 315
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) 176 1160 4 132 1847 261 41 24 88 311 25 332
RTOR Reduction (vph) 0 0 0 0 0 40 0 0 65 0 159 0
Lane Group Flow (vph) 176 1164 0 132 1847 221 0 65 23 311 198 0
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 16.7 78.0 14.6 75.9 75.9 35.4 35.4 35.4 35.4
Effective Green, g (s) 17.7 79.0 15.6 76.9 76.9 36.4 36.4 36.4 36.4
Actuated g/C Ratio 0.13 0.56 0.11 0.55 0.55 0.26 0.26 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 224 1939 197 1888 870 221 412 338 417
v/s Ratio Prot c0.10 0.34 0.07 c0.54 0.12
v/s Ratio Perm 0.14 0.08 0.01 c0.24
v/c Ratio 0.79 0.60 0.67 0.98 0.25 0.29 0.06 0.92 0.47
Uniform Delay, d1 59.3 20.1 59.7 30.7 16.5 41.5 38.9 50.4 43.7
Progression Factor 1.00 1.00 1.28 0.39 0.24 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.4 1.4 3.1 8.2 0.2 0.7 0.1 29.4 0.9
Delay (s) 75.7 21.5 79.5 20.0 4.2 42.3 39.0 79.8 44.6
Level of Service E C E C A D D E D
Approach Delay (s) 28.6 21.7 40.4 61.0
Approach LOS C C D E

Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigated Cumul plus Proj with Midtown Sat
2: Mt. Hermon & Scotts Valley Dr. 5/20/2009

Gateway South Retail Project 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 0.97 0.95 0.97 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3403 3433 3438 1583 1770 1863 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3403 3433 3438 1583 1770 1863 1583 3433 1863 1583
Volume (vph) 664 1320 120 133 1456 211 159 80 121 274 15 550
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 678 1347 122 136 1486 215 162 82 123 280 15 561
RTOR Reduction (vph) 0 4 0 0 0 47 0 0 17 0 0 0
Lane Group Flow (vph) 678 1465 0 136 1486 168 162 82 106 280 15 561
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot pm+ov Prot pm+ov Prot Free
Protected Phases 5 2 1 6 7 3 8 1 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 28.9 73.5 10.1 54.7 69.2 21.3 25.4 35.5 14.5 18.6 140.0
Effective Green, g (s) 28.9 74.0 10.1 55.2 69.7 21.3 25.4 35.5 14.5 18.6 140.0
Actuated g/C Ratio 0.21 0.53 0.07 0.39 0.50 0.15 0.18 0.25 0.10 0.13 1.00
Clearance Time (s) 4.0 4.5 4.0 4.5 4.0 4.0 4.0 4.0 4.0 4.0
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) 709 1799 248 1356 833 269 338 447 356 248 1583
v/s Ratio Prot c0.20 0.43 0.04 c0.43 0.02 c0.09 0.04 0.02 c0.08 0.01
v/s Ratio Perm 0.09 0.05 c0.35
v/c Ratio 0.96 0.81 0.55 1.10 0.20 0.60 0.24 0.24 0.79 0.06 0.35
Uniform Delay, d1 54.9 27.3 62.7 42.4 19.6 55.4 49.1 41.5 61.2 53.1 0.0
Progression Factor 0.80 1.19 1.28 0.69 0.23 1.00 1.00 1.00 0.83 0.75 1.00
Incremental Delay, d2 19.8 3.3 1.9 52.6 0.1 3.8 0.4 0.3 10.6 0.1 0.6
Delay (s) 63.9 35.8 82.3 82.0 4.7 59.2 49.4 41.8 61.7 39.7 0.6
Level of Service E D F F A E D D E D A
Approach Delay (s) 44.7 73.0 51.2 21.3
Approach LOS D E D C

Intersection Summary
HCM Average Control Delay 51.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 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 Mitigated Cumul plus Proj with Midtown Sat
4: Mt. Hermon & SR 17 SB Off Ramp 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3438 1583 1770 3539 3433 1583 1856 2707
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3438 1583 1770 3539 3433 1583 1856 2707
Volume (vph) 0 1032 399 216 853 0 378 0 343 11 127 410
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 1053 407 220 870 0 386 0 350 11 130 418
RTOR Reduction (vph) 0 0 107 0 0 0 0 0 290 0 0 151
Lane Group Flow (vph) 0 1053 300 220 870 0 386 0 60 0 141 267
Heavy Vehicles (%) 2% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2% 5%
Turn Type pm+ov Prot Prot custom Split Perm
Protected Phases 2 8 1 6 8 4 4
Permitted Phases 2 8 4
Actuated Green, G (s) 37.7 54.8 16.8 58.5 17.1 17.1 17.3 17.3
Effective Green, g (s) 38.7 56.8 17.8 59.5 18.1 18.1 18.3 18.3
Actuated g/C Ratio 0.37 0.54 0.17 0.57 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1268 857 300 2007 592 273 324 472
v/s Ratio Prot c0.31 0.06 c0.12 0.25 c0.11 0.08
v/s Ratio Perm 0.13 0.04 c0.10
v/c Ratio 0.83 0.35 0.73 0.43 0.65 0.22 0.44 0.57
Uniform Delay, d1 30.1 13.6 41.3 13.0 40.5 37.3 38.7 39.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 0.2 8.9 0.2 2.6 0.4 0.9 1.6
Delay (s) 34.9 13.9 50.2 13.2 43.0 37.7 39.6 41.2
Level of Service C B D B D D D D
Approach Delay (s) 29.0 20.7 40.5 40.8
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 30.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 104.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigated Cumul plus Proj with Midtown Sat
8: Mt. Hermon & Kings Village Road 5/20/2009

Gateway South Retail Project 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) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 3426 1770 3438 1583 1802 1583 1770 1605
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.49 1.00 0.70 1.00
Satd. Flow (perm) 1770 3426 1770 3438 1583 910 1583 1298 1605
Volume (vph) 256 1277 37 152 1481 362 43 21 86 320 26 304
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) 269 1344 39 160 1559 381 45 22 91 337 27 320
RTOR Reduction (vph) 0 1 0 0 0 69 0 0 66 0 213 0
Lane Group Flow (vph) 269 1382 0 160 1559 312 0 67 25 337 134 0
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 23.9 73.6 16.3 66.0 66.0 38.1 38.1 38.1 38.1
Effective Green, g (s) 24.9 74.6 17.3 67.0 67.0 39.1 39.1 39.1 39.1
Actuated g/C Ratio 0.18 0.53 0.12 0.48 0.48 0.28 0.28 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 315 1826 219 1645 758 254 442 363 448
v/s Ratio Prot c0.15 0.40 0.09 c0.45 0.08
v/s Ratio Perm 0.20 0.07 0.02 c0.26
v/c Ratio 0.85 0.76 0.73 0.95 0.41 0.26 0.06 0.93 0.30
Uniform Delay, d1 55.8 25.6 59.1 34.8 23.7 39.3 37.0 49.1 39.7
Progression Factor 1.00 1.00 1.33 0.77 0.54 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.6 3.0 6.1 7.5 0.8 0.6 0.1 29.3 0.4
Delay (s) 75.4 28.6 84.5 34.1 13.6 39.8 37.0 78.4 40.1
Level of Service E C F C B D D E D
Approach Delay (s) 36.2 34.3 38.2 59.0
Approach LOS D C D E

Intersection Summary
HCM Average Control Delay 38.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Existing AM 
1: Granite Creek Road & Scotts Valley Drive 5/20/2009

Gateway South Retail Project (Alt) 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 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.69 1.00 1.00 1.00 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 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 0.99 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1838 1092 1681 1698 1583 1770 3539 1531 1770 3521
Flt Permitted 0.99 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1838 1092 1681 1698 1583 1770 3539 1531 1770 3521
Volume (vph) 4 10 4 428 39 472 17 474 274 255 669 18
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) 4 11 4 476 43 524 19 527 304 283 743 20
RTOR Reduction (vph) 0 0 4 0 0 333 0 0 199 0 2 0
Lane Group Flow (vph) 0 15 0 253 266 191 19 527 105 283 761 0
Confl. Peds. (#/hr) 25 25 25
Turn Type Split Perm Split pm+ov Prot Perm Prot
Protected Phases 7 7 8 8 1 5 2 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 1.4 1.4 10.9 10.9 21.9 1.6 20.7 20.7 11.0 30.1
Effective Green, g (s) 1.4 1.4 10.9 10.9 21.9 1.6 20.7 20.7 11.0 30.1
Actuated g/C Ratio 0.02 0.02 0.18 0.18 0.36 0.03 0.34 0.34 0.18 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 43 25 305 308 683 47 1221 528 325 1766
v/s Ratio Prot c0.01 0.15 c0.16 0.05 0.01 c0.15 c0.16 c0.22
v/s Ratio Perm 0.00 0.07 0.07
v/c Ratio 0.35 0.00 0.83 0.86 0.28 0.40 0.43 0.20 0.87 0.43
Uniform Delay, d1 28.9 28.6 23.7 23.8 13.5 28.7 15.1 13.8 23.8 9.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.25 0.79
Incremental Delay, d2 4.9 0.1 16.8 21.3 0.2 5.6 1.1 0.8 19.3 0.7
Delay (s) 33.7 28.7 40.4 45.1 13.7 34.3 16.2 14.7 49.0 8.2
Level of Service C C D D B C B B D A
Approach Delay (s) 32.6 28.2 16.1 19.3
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 21.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Existing AM 
2: SR 17 SB Ramps & Scotts Valley Drive 5/20/2009

Gateway South Retail Project (Alt) 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
Lane Util. Factor 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 1.00 0.99 1.00 1.00 0.93 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
Frt 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1854 1583 1681 1664 3433 3539 1480 1770 3489
Flt Permitted 1.00 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1854 1583 1681 1664 3433 3539 1480 1770 3489
Volume (vph) 19 189 297 265 17 17 427 296 180 97 313 24
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) 21 210 330 294 19 19 474 329 200 108 348 27
RTOR Reduction (vph) 0 0 271 0 8 0 0 0 146 0 10 0
Lane Group Flow (vph) 0 231 59 168 156 0 474 329 54 108 365 0
Confl. Peds. (#/hr) 25 25 25 25
Turn Type Split Perm Split Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 10.8 10.8 10.6 10.6 10.8 16.3 16.3 6.3 11.8
Effective Green, g (s) 10.8 10.8 10.6 10.6 10.8 16.3 16.3 6.3 11.8
Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.18 0.27 0.27 0.10 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0
Lane Grp Cap (vph) 334 285 297 294 618 961 402 186 686
v/s Ratio Prot c0.12 c0.10 0.09 c0.14 0.09 0.06 c0.10
v/s Ratio Perm 0.04 0.04
v/c Ratio 0.69 0.21 0.57 0.53 0.77 0.34 0.14 0.58 0.53
Uniform Delay, d1 23.0 21.0 22.6 22.4 23.4 17.5 16.5 25.6 21.6
Progression Factor 1.00 1.00 1.00 1.00 0.92 0.88 1.33 1.00 1.00
Incremental Delay, d2 6.1 0.4 2.5 1.7 5.2 0.9 0.6 4.6 2.9
Delay (s) 29.1 21.3 25.1 24.2 26.8 16.2 22.6 30.1 24.6
Level of Service C C C C C B C C C
Approach Delay (s) 24.5 24.6 22.5 25.8
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 24.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Existing AM 
3: SR 17 NB Ramps & Santas Village Road 5/20/2009

Gateway South Retail Project (Alt) 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 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92 1.00
Flpb, ped/bikes 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 0.97 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1770 1863 1583 1770 1808 1770 1863 1450 1803
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (perm) 1770 1863 1583 1770 1808 1770 1863 1450 1803
Volume (vph) 121 79 351 448 88 22 215 148 167 14 63 17
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) 134 88 390 498 98 24 239 164 186 16 70 19
RTOR Reduction (vph) 0 0 217 0 12 0 0 0 151 0 11 0
Lane Group Flow (vph) 134 88 173 498 110 0 239 164 35 0 94 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 5 2 3 1 6 3 3 4 4
Permitted Phases 2 3
Actuated Green, G (s) 6.5 7.7 19.8 20.2 21.4 12.1 12.1 12.1 7.5
Effective Green, g (s) 6.5 7.7 19.8 20.2 21.4 12.1 12.1 12.1 7.5
Actuated g/C Ratio 0.10 0.12 0.31 0.32 0.34 0.19 0.19 0.19 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 181 226 593 563 609 337 355 276 213
v/s Ratio Prot 0.08 c0.05 0.06 c0.28 0.06 c0.14 0.09 c0.05
v/s Ratio Perm 0.05 0.02
v/c Ratio 0.74 0.39 0.29 0.88 0.18 0.71 0.46 0.13 0.44
Uniform Delay, d1 27.7 25.7 16.5 20.5 14.9 24.1 22.8 21.3 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.0 1.3 0.3 15.3 0.2 6.7 1.0 0.2 1.4
Delay (s) 42.7 27.0 16.8 35.8 15.0 30.7 23.8 21.5 27.5
Level of Service D C B D B C C C C
Approach Delay (s) 23.9 31.7 25.9 27.5
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 63.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Alternative Existing AM 
4: SR 17 NB Hook Ramps & Santas Village Road 5/20/2009

Gateway South Retail Project (Alt) Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 1 23 5 1 3 0
Peak Hour Factor 0.69 0.69 0.69 0.69 0.69 0.69
Hourly flow rate (vph) 1 33 7 1 4 0

Direction, Lane # EB 1 EB 2 NB 1 SB 1 SB 2
Volume Total (vph) 1 33 9 4 0
Volume Left (vph) 1 0 7 0 0
Volume Right (vph) 0 33 0 0 0
Hadj (s) 0.23 -0.57 0.20 0.03 0.00
Departure Headway (s) 4.2 3.2 4.1 3.9 3.2
Degree Utilization, x 0.00 0.03 0.01 0.00 0.00
Capacity (veh/h) 849 1121 873 906 1121
Control Delay (s) 7.2 6.3 7.1 7.0 6.2
Approach Delay (s) 6.3 7.1 7.0
Approach LOS A A A

Intersection Summary
Delay 6.5
HCM Level of Service A
Intersection Capacity Utilization 14.4% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Alternative Existing PM 
1: Granite Creek Road & Scotts Valley Drive 5/20/2009

Gateway South Retail Project (Alt) 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 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.90 1.00 1.00 1.00 1.00 1.00 0.96 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 0.98 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1821 1430 1681 1687 1583 1770 3539 1525 1770 3528
Flt Permitted 0.98 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1821 1430 1681 1687 1583 1770 3539 1525 1770 3528
Volume (vph) 29 33 15 271 4 357 8 545 516 216 440 7
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) 32 37 17 301 4 397 9 606 573 240 489 8
RTOR Reduction (vph) 0 0 16 0 0 257 0 0 404 0 1 0
Lane Group Flow (vph) 0 69 1 151 154 140 9 606 169 240 496 0
Confl. Peds. (#/hr) 25 25 25
Turn Type Split Perm Split pm+ov Prot Perm Prot
Protected Phases 7 7 8 8 1 5 2 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 5.2 5.2 10.5 10.5 21.1 1.6 17.7 17.7 10.6 26.7
Effective Green, g (s) 5.2 5.2 10.5 10.5 21.1 1.6 17.7 17.7 10.6 26.7
Actuated g/C Ratio 0.09 0.09 0.18 0.18 0.35 0.03 0.29 0.29 0.18 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 158 124 294 295 662 47 1044 450 313 1570
v/s Ratio Prot c0.04 0.09 c0.09 0.04 0.01 c0.17 c0.14 0.14
v/s Ratio Perm 0.00 0.05 0.11
v/c Ratio 0.44 0.01 0.51 0.52 0.21 0.19 0.58 0.38 0.77 0.32
Uniform Delay, d1 26.0 25.1 22.4 22.5 13.6 28.6 18.0 16.8 23.5 10.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.12 0.65
Incremental Delay, d2 1.9 0.0 1.5 1.7 0.2 2.0 2.4 2.4 9.8 0.5
Delay (s) 27.9 25.1 24.0 24.1 13.8 30.6 20.3 19.2 36.0 7.4
Level of Service C C C C B C C B D A
Approach Delay (s) 27.4 18.2 19.8 16.7
Approach LOS C B B B

Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Existing PM 
2: SR 17 SB Ramps & Scotts Valley Drive 5/20/2009

Gateway South Retail Project (Alt) 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
Lane Util. Factor 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 1.00 0.99 1.00 1.00 0.94 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
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1854 1583 1681 1639 3433 3539 1488 1770 3496
Flt Permitted 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1854 1583 1681 1639 3433 3539 1488 1770 3496
Volume (vph) 10 99 192 256 54 49 337 230 280 60 167 11
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) 11 110 213 284 60 54 374 256 311 67 186 12
RTOR Reduction (vph) 0 0 176 0 22 0 0 0 216 0 8 0
Lane Group Flow (vph) 0 121 37 196 180 0 374 256 95 67 190 0
Confl. Peds. (#/hr) 25 25 25 25
Turn Type Split Perm Split Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 10.3 10.3 10.7 10.7 11.6 18.3 18.3 4.7 11.4
Effective Green, g (s) 10.3 10.3 10.7 10.7 11.6 18.3 18.3 4.7 11.4
Actuated g/C Ratio 0.17 0.17 0.18 0.18 0.19 0.31 0.31 0.08 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0
Lane Grp Cap (vph) 318 272 300 292 664 1079 454 139 664
v/s Ratio Prot c0.07 c0.12 0.11 c0.11 0.07 c0.04 c0.05
v/s Ratio Perm 0.02 0.06
v/c Ratio 0.38 0.13 0.65 0.62 0.56 0.24 0.21 0.48 0.29
Uniform Delay, d1 22.0 21.1 22.9 22.8 21.9 15.6 15.5 26.5 20.8
Progression Factor 1.00 1.00 1.00 1.00 0.76 0.62 1.04 1.00 1.00
Incremental Delay, d2 0.8 0.2 5.0 3.8 1.0 0.5 0.9 2.6 1.1
Delay (s) 22.8 21.3 28.0 26.6 17.6 10.1 17.1 29.1 21.9
Level of Service C C C C B B B C C
Approach Delay (s) 21.8 27.3 15.4 23.7
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 20.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 49.9% ICU Level of Service A
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 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93 1.00
Flpb, ped/bikes 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 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1823 1770 1863 1473 1819
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1823 1770 1863 1473 1819
Volume (vph) 21 138 265 203 11 2 342 62 331 10 92 17
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) 23 153 294 226 12 2 380 69 368 11 102 19
RTOR Reduction (vph) 0 0 171 0 1 0 0 0 278 0 10 0
Lane Group Flow (vph) 23 153 123 226 13 0 380 69 90 0 122 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 5 2 3 1 6 3 3 4 4
Permitted Phases 2 3
Actuated Green, G (s) 1.4 9.8 23.7 9.5 17.9 13.9 13.9 13.9 7.5
Effective Green, g (s) 1.4 9.8 23.7 9.5 17.9 13.9 13.9 13.9 7.5
Actuated g/C Ratio 0.02 0.17 0.42 0.17 0.32 0.25 0.25 0.25 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 322 773 297 576 434 457 361 241
v/s Ratio Prot 0.01 c0.08 0.04 c0.13 0.01 c0.21 0.04 c0.07
v/s Ratio Perm 0.04 0.06
v/c Ratio 0.52 0.48 0.16 0.76 0.02 0.88 0.15 0.25 0.50
Uniform Delay, d1 27.3 21.1 10.3 22.5 13.4 20.6 16.8 17.2 22.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.8 1.3 0.1 10.9 0.0 17.6 0.2 0.4 1.7
Delay (s) 38.1 22.4 10.4 33.4 13.4 38.2 16.9 17.6 24.5
Level of Service D C B C B D B B C
Approach Delay (s) 15.7 32.3 27.1 24.5
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 56.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Alternative Existing PM 
4: SR 17 NB Hook Ramps & Santas Village Road 5/20/2009

Gateway South Retail Project (Alt) Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 7 13 0 0 0
Peak Hour Factor 0.56 0.56 0.56 0.56 0.56 0.56
Hourly flow rate (vph) 0 12 23 0 0 0

Direction, Lane # EB 1 EB 2 NB 1 SB 1 SB 2
Volume Total (vph) 0 13 23 0 0
Volume Left (vph) 0 0 23 0 0
Volume Right (vph) 0 13 0 0 0
Hadj (s) 0.00 -0.57 0.23 0.00 0.00
Departure Headway (s) 4.0 3.2 4.1 3.9 3.2
Degree Utilization, x 0.00 0.01 0.03 0.00 0.00
Capacity (veh/h) 900 1121 858 913 1121
Control Delay (s) 7.0 6.2 7.2 6.9 6.2
Approach Delay (s) 6.2 7.2 0.0
Approach LOS A A A

Intersection Summary
Delay 6.9
HCM Level of Service A
Intersection Capacity Utilization 6.7% ICU Level of Service A
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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.69 1.00 1.00 1.00 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 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 0.99 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1838 1092 1681 1698 1583 1770 3539 1530 1770 3521
Flt Permitted 0.99 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1838 1092 1681 1698 1583 1770 3539 1530 1770 3521
Volume (vph) 4 10 4 451 39 492 17 474 322 270 669 18
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) 4 11 4 501 43 547 19 527 358 300 743 20
RTOR Reduction (vph) 0 0 4 0 0 346 0 0 235 0 2 0
Lane Group Flow (vph) 0 15 0 265 279 201 19 527 123 300 761 0
Confl. Peds. (#/hr) 25 25 25
Turn Type Split Perm Split pm+ov Prot Perm Prot
Protected Phases 7 7 8 8 1 5 2 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 1.4 1.4 11.0 11.0 22.0 1.6 20.6 20.6 11.0 30.0
Effective Green, g (s) 1.4 1.4 11.0 11.0 22.0 1.6 20.6 20.6 11.0 30.0
Actuated g/C Ratio 0.02 0.02 0.18 0.18 0.37 0.03 0.34 0.34 0.18 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 43 25 308 311 686 47 1215 525 325 1761
v/s Ratio Prot c0.01 0.16 c0.16 0.05 0.01 c0.15 c0.17 c0.22
v/s Ratio Perm 0.00 0.07 0.08
v/c Ratio 0.35 0.00 0.86 0.90 0.29 0.40 0.43 0.23 0.92 0.43
Uniform Delay, d1 28.9 28.6 23.8 23.9 13.5 28.7 15.2 14.1 24.1 9.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.26 0.79
Incremental Delay, d2 4.9 0.1 21.0 26.5 0.2 5.6 1.1 1.0 27.8 0.7
Delay (s) 33.7 28.7 44.7 50.4 13.7 34.3 16.3 15.1 58.0 8.2
Level of Service C C D D B C B B E A
Approach Delay (s) 32.6 30.6 16.2 22.3
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 23.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.8% ICU Level of Service B
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 4.0 4.0
Lane Util. Factor 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 1.00 0.99 1.00 1.00 0.93 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
Frt 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1854 1583 1681 1665 3433 3539 1480 1770 3489
Flt Permitted 1.00 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1854 1583 1681 1665 3433 3539 1480 1770 3489
Volume (vph) 19 189 297 275 17 17 427 298 198 97 318 24
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) 21 210 330 306 19 19 474 331 220 108 353 27
RTOR Reduction (vph) 0 0 271 0 7 0 0 0 160 0 10 0
Lane Group Flow (vph) 0 231 59 174 163 0 474 331 60 108 370 0
Confl. Peds. (#/hr) 25 25 25 25
Turn Type Split Perm Split Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 10.8 10.8 10.6 10.6 10.8 16.3 16.3 6.3 11.8
Effective Green, g (s) 10.8 10.8 10.6 10.6 10.8 16.3 16.3 6.3 11.8
Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.18 0.27 0.27 0.10 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0
Lane Grp Cap (vph) 334 285 297 294 618 961 402 186 686
v/s Ratio Prot c0.12 c0.10 0.10 c0.14 0.09 0.06 c0.11
v/s Ratio Perm 0.04 0.04
v/c Ratio 0.69 0.21 0.59 0.55 0.77 0.34 0.15 0.58 0.54
Uniform Delay, d1 23.0 21.0 22.7 22.5 23.4 17.6 16.6 25.6 21.7
Progression Factor 1.00 1.00 1.00 1.00 0.93 0.88 1.38 1.00 1.00
Incremental Delay, d2 6.1 0.4 2.9 2.2 5.1 0.9 0.7 4.6 3.0
Delay (s) 29.1 21.3 25.6 24.8 26.8 16.3 23.5 30.1 24.7
Level of Service C C C C C B C C C
Approach Delay (s) 24.5 25.2 22.7 25.9
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 24.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 61.2% ICU Level of Service B
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 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92 1.00
Flpb, ped/bikes 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 0.97 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1770 1863 1583 1770 1802 1770 1863 1450 1822
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (perm) 1770 1863 1583 1770 1802 1770 1863 1450 1822
Volume (vph) 121 79 351 448 88 24 215 211 167 15 106 17
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) 134 88 390 498 98 27 239 234 186 17 118 19
RTOR Reduction (vph) 0 0 159 0 14 0 0 0 151 0 8 0
Lane Group Flow (vph) 134 88 231 498 111 0 239 234 35 0 146 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 5 2 3 1 6 3 3 4 4
Permitted Phases 2 3
Actuated Green, G (s) 6.5 7.7 19.8 20.2 21.4 12.1 12.1 12.1 7.7
Effective Green, g (s) 6.5 7.7 19.8 20.2 21.4 12.1 12.1 12.1 7.7
Actuated g/C Ratio 0.10 0.12 0.31 0.32 0.34 0.19 0.19 0.19 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 181 225 591 561 605 336 354 275 220
v/s Ratio Prot 0.08 0.05 c0.07 c0.28 0.06 c0.14 0.13 c0.08
v/s Ratio Perm 0.07 0.02
v/c Ratio 0.74 0.39 0.39 0.89 0.18 0.71 0.66 0.13 0.66
Uniform Delay, d1 27.8 25.8 17.2 20.7 15.0 24.2 23.9 21.4 26.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.0 1.3 0.4 15.6 0.2 6.9 4.6 0.2 7.3
Delay (s) 42.8 27.2 17.7 36.3 15.1 31.1 28.5 21.6 34.1
Level of Service D C B D B C C C C
Approach Delay (s) 24.5 32.1 27.5 34.1
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 63.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 38 23 5 67 47 5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 42 26 6 74 52 6

Direction, Lane # EB 1 EB 2 NB 1 SB 1 SB 2
Volume Total (vph) 42 26 80 52 6
Volume Left (vph) 42 0 6 0 0
Volume Right (vph) 0 26 0 0 6
Hadj (s) 0.23 -0.57 0.05 0.03 -0.57
Departure Headway (s) 4.4 3.2 4.1 4.1 3.2
Degree Utilization, x 0.05 0.02 0.09 0.06 0.00
Capacity (veh/h) 783 1121 857 859 1121
Control Delay (s) 7.7 6.3 7.5 7.4 6.2
Approach Delay (s) 7.1 7.5 7.3
Approach LOS A A A

Intersection Summary
Delay 7.3
HCM Level of Service A
Intersection Capacity Utilization 17.6% ICU Level of Service A
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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.90 1.00 1.00 1.00 1.00 1.00 0.96 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 0.98 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1821 1430 1681 1687 1583 1770 3539 1523 1770 3528
Flt Permitted 0.98 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1821 1430 1681 1687 1583 1770 3539 1523 1770 3528
Volume (vph) 29 33 15 396 4 510 8 535 651 288 440 7
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) 32 37 17 440 4 567 9 594 723 320 489 8
RTOR Reduction (vph) 0 0 16 0 0 325 0 0 429 0 1 0
Lane Group Flow (vph) 0 69 1 220 224 242 9 594 294 320 496 0
Confl. Peds. (#/hr) 25 25 25
Turn Type Split Perm Split pm+ov Prot Perm Prot
Protected Phases 7 7 8 8 1 5 2 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 5.2 5.2 10.8 10.8 21.8 1.6 17.0 17.0 11.0 26.4
Effective Green, g (s) 5.2 5.2 10.8 10.8 21.8 1.6 17.0 17.0 11.0 26.4
Actuated g/C Ratio 0.09 0.09 0.18 0.18 0.36 0.03 0.28 0.28 0.18 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 158 124 303 304 681 47 1003 432 325 1552
v/s Ratio Prot c0.04 0.13 c0.13 0.07 0.01 0.17 c0.18 0.14
v/s Ratio Perm 0.00 0.09 c0.19
v/c Ratio 0.44 0.01 0.73 0.74 0.36 0.19 0.59 0.68 0.98 0.32
Uniform Delay, d1 26.0 25.1 23.2 23.3 14.0 28.6 18.5 19.1 24.4 10.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.17 0.60
Incremental Delay, d2 1.9 0.0 8.4 9.0 0.3 2.0 2.6 8.4 42.1 0.5
Delay (s) 27.9 25.1 31.6 32.2 14.3 30.6 21.1 27.5 70.6 7.0
Level of Service C C C C B C C C E A
Approach Delay (s) 27.4 22.0 24.7 31.9
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 77.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Existing + Proj PM
2: SR 17 SB Ramps & Scotts Valley Drive 5/20/2009

Gateway South Retail Project (Alt) 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
Lane Util. Factor 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 1.00 0.99 1.00 1.00 0.94 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
Frt 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1854 1583 1681 1645 3433 3539 1488 1770 3499
Flt Permitted 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1854 1583 1681 1645 3433 3539 1488 1770 3499
Volume (vph) 10 99 192 315 54 49 337 243 410 60 180 11
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) 11 110 213 350 60 54 374 270 456 67 200 12
RTOR Reduction (vph) 0 0 176 0 18 0 0 0 318 0 7 0
Lane Group Flow (vph) 0 121 37 231 215 0 374 270 138 67 205 0
Confl. Peds. (#/hr) 25 25 25 25
Turn Type Split Perm Split Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 10.3 10.3 10.8 10.8 11.6 18.2 18.2 4.7 11.3
Effective Green, g (s) 10.3 10.3 10.8 10.8 11.6 18.2 18.2 4.7 11.3
Actuated g/C Ratio 0.17 0.17 0.18 0.18 0.19 0.30 0.30 0.08 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0
Lane Grp Cap (vph) 318 272 303 296 664 1073 451 139 659
v/s Ratio Prot c0.07 c0.14 0.13 c0.11 0.08 c0.04 c0.06
v/s Ratio Perm 0.02 0.09
v/c Ratio 0.38 0.13 0.76 0.73 0.56 0.25 0.31 0.48 0.31
Uniform Delay, d1 22.0 21.1 23.4 23.2 21.9 15.8 16.1 26.5 21.0
Progression Factor 1.00 1.00 1.00 1.00 0.81 0.70 1.20 1.00 1.00
Incremental Delay, d2 0.8 0.2 10.8 8.6 0.9 0.5 1.5 2.6 1.2
Delay (s) 22.8 21.3 34.2 31.8 18.8 11.5 20.8 29.1 22.2
Level of Service C C C C B B C C C
Approach Delay (s) 21.8 33.0 17.8 23.9
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Existing + Proj PM
3: SR 17 NB Ramps & Santas Village Road 5/20/2009

Gateway South Retail Project (Alt) 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
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93 1.00
Flpb, ped/bikes 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 0.85 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1717 1770 1863 1466 1848
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1717 1770 1863 1466 1848
Volume (vph) 21 138 265 198 11 12 337 279 326 20 375 17
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) 23 153 294 220 12 13 374 310 362 22 417 19
RTOR Reduction (vph) 0 0 49 0 9 0 0 0 280 0 2 0
Lane Group Flow (vph) 23 153 245 220 16 0 374 310 82 0 456 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 5 2 3 1 6 3 3 4 4
Permitted Phases 2 3
Actuated Green, G (s) 1.5 10.4 24.0 8.6 17.5 13.6 13.6 13.6 11.2
Effective Green, g (s) 1.5 10.4 24.0 8.6 17.5 13.6 13.6 13.6 11.2
Actuated g/C Ratio 0.03 0.17 0.40 0.14 0.29 0.23 0.23 0.23 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 324 741 255 502 403 424 333 346
v/s Ratio Prot 0.01 c0.08 0.08 c0.12 0.01 c0.21 0.17 c0.25
v/s Ratio Perm 0.08 0.06
v/c Ratio 0.52 0.47 0.33 0.86 0.03 0.93 0.73 0.25 1.32
Uniform Delay, d1 28.8 22.2 12.4 25.0 15.1 22.6 21.4 18.9 24.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.8 1.3 0.3 24.6 0.0 27.3 6.4 0.4 161.6
Delay (s) 39.5 23.5 12.6 49.6 15.1 49.9 27.8 19.3 185.9
Level of Service D C B D B D C B F
Approach Delay (s) 17.5 46.1 32.8 185.9
Approach LOS B D C F

Intersection Summary
HCM Average Control Delay 62.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 59.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 131 7 13 227 293 64
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 146 8 14 252 326 71

Direction, Lane # EB 1 EB 2 NB 1 SB 1 SB 2
Volume Total (vph) 146 8 267 326 71
Volume Left (vph) 146 0 14 0 0
Volume Right (vph) 0 8 0 0 71
Hadj (s) 0.23 -0.57 0.04 0.03 -0.57
Departure Headway (s) 5.5 3.2 4.8 4.7 3.2
Degree Utilization, x 0.22 0.01 0.35 0.42 0.06
Capacity (veh/h) 588 1121 726 738 1121
Control Delay (s) 10.1 6.2 10.3 11.1 6.4
Approach Delay (s) 9.9 10.3 10.3
Approach LOS A B B

Intersection Summary
Delay 10.2
HCM Level of Service B
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Alt Existing + Proj PM Mitigation
3: SR 17 NB Ramps & Santas Village Road 5/20/2009

Gateway South Retail Project (Alt) 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 2.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 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 0.92 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1717 1770 1863 1489 1770 1851
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1717 1770 1863 1489 1770 1851
Volume (vph) 21 138 265 198 11 12 337 279 326 20 375 17
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) 23 153 294 220 12 13 374 310 362 22 417 19
RTOR Reduction (vph) 0 0 107 0 9 0 0 0 186 0 2 0
Lane Group Flow (vph) 23 153 187 220 16 0 374 310 176 22 434 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Prot Perm Prot
Protected Phases 5 2 3 1 6 3 8 7 4
Permitted Phases 2 8
Actuated Green, G (s) 2.6 12.9 33.1 13.3 23.6 20.2 42.6 42.6 2.6 25.0
Effective Green, g (s) 2.6 12.9 33.1 13.3 23.6 20.2 42.6 42.6 4.6 25.0
Actuated g/C Ratio 0.03 0.15 0.38 0.15 0.27 0.23 0.49 0.49 0.05 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 53 275 672 269 464 409 908 726 93 529
v/s Ratio Prot 0.01 c0.08 0.06 c0.12 0.01 c0.21 0.17 0.01 c0.23
v/s Ratio Perm 0.05 0.12
v/c Ratio 0.43 0.56 0.28 0.82 0.03 0.91 0.34 0.24 0.24 0.82
Uniform Delay, d1 41.7 34.6 18.9 35.9 23.5 32.8 13.8 13.0 39.7 29.1
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 5.6 2.4 0.2 17.3 0.0 24.6 0.2 0.2 1.3 9.8
Delay (s) 47.3 37.0 19.1 53.1 23.5 57.3 14.0 13.2 41.0 39.0
Level of Service D D B D C E B B D D
Approach Delay (s) 26.3 50.1 29.2 39.1
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 32.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 87.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Site Cumulative AM 
1: Granite Creek Road & Scotts Valley Drive 5/20/2009

Gateway South Retail Project (Alt) 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 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.66 1.00 1.00 1.00 1.00 1.00 0.96 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 0.99 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1838 1052 1681 1697 1583 1770 3539 1524 1770 3523
Flt Permitted 0.99 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1838 1052 1681 1697 1583 1770 3539 1524 1770 3523
Volume (vph) 4 10 4 509 39 534 17 547 389 302 743 18
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) 4 11 4 536 41 562 18 576 409 318 782 19
RTOR Reduction (vph) 0 0 4 0 0 186 0 0 290 0 3 0
Lane Group Flow (vph) 0 15 0 281 296 376 18 576 119 318 798 0
Confl. Peds. (#/hr) 25 25 25
Turn Type Split Perm Split pm+ov Prot Perm Prot
Protected Phases 7 7 8 8 1 5 2 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 0.8 0.8 12.5 12.5 25.8 0.8 17.4 17.4 13.3 29.9
Effective Green, g (s) 0.8 0.8 12.5 12.5 25.8 0.8 17.4 17.4 13.3 29.9
Actuated g/C Ratio 0.01 0.01 0.21 0.21 0.43 0.01 0.29 0.29 0.22 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 25 14 350 354 786 24 1026 442 392 1756
v/s Ratio Prot c0.01 0.17 c0.17 0.11 0.01 c0.16 c0.18 0.23
v/s Ratio Perm 0.00 0.13 0.08
v/c Ratio 0.60 0.00 0.80 0.84 0.48 0.75 0.56 0.27 0.81 0.45
Uniform Delay, d1 29.4 29.2 22.6 22.8 12.3 29.5 18.1 16.4 22.2 9.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.63
Incremental Delay, d2 33.2 0.1 12.5 15.6 0.5 80.1 2.2 1.5 10.4 0.7
Delay (s) 62.6 29.3 35.1 38.4 12.7 109.6 20.3 17.9 30.5 6.9
Level of Service E C D D B F C B C A
Approach Delay (s) 55.6 24.9 20.9 13.6
Approach LOS E C C B

Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Site Cumulative AM 
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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
Lane Util. Factor 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 1.00 0.99 1.00 1.00 0.94 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
Frt 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1854 1583 1681 1666 3433 3539 1481 1770 3492
Flt Permitted 1.00 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1854 1583 1681 1666 3433 3539 1481 1770 3492
Volume (vph) 19 191 316 319 17 18 447 318 237 104 336 24
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) 20 201 333 336 18 19 471 335 249 109 354 25
RTOR Reduction (vph) 0 0 274 0 7 0 0 0 181 0 9 0
Lane Group Flow (vph) 0 221 59 190 176 0 471 335 68 109 370 0
Confl. Peds. (#/hr) 25 25 25 25
Turn Type Split Perm Split Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 10.7 10.7 10.6 10.6 11.7 16.4 16.4 6.3 11.0
Effective Green, g (s) 10.7 10.7 10.6 10.6 11.7 16.4 16.4 6.3 11.0
Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.19 0.27 0.27 0.10 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0
Lane Grp Cap (vph) 331 282 297 294 669 967 405 186 640
v/s Ratio Prot c0.12 c0.11 0.11 c0.14 0.09 0.06 c0.11
v/s Ratio Perm 0.04 0.05
v/c Ratio 0.67 0.21 0.64 0.60 0.70 0.35 0.17 0.59 0.58
Uniform Delay, d1 23.0 21.0 22.9 22.7 22.5 17.5 16.6 25.6 22.4
Progression Factor 1.00 1.00 1.00 1.00 0.85 0.87 1.14 1.00 1.00
Incremental Delay, d2 5.0 0.4 4.5 3.2 2.9 0.8 0.8 4.7 3.8
Delay (s) 28.0 21.4 27.4 26.0 22.1 16.0 19.6 30.3 26.2
Level of Service C C C C C B B C C
Approach Delay (s) 24.1 26.7 19.6 27.1
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 23.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Site Cumulative AM 
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Gateway South Retail Project (Alt) 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
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92 1.00
Flpb, ped/bikes 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 0.97 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1770 1863 1583 1770 1813 1770 1863 1461 1814
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (perm) 1770 1863 1583 1770 1813 1770 1863 1461 1814
Volume (vph) 122 90 392 515 102 22 241 242 198 14 91 19
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) 128 95 413 542 107 23 254 255 208 15 96 20
RTOR Reduction (vph) 0 0 158 0 9 0 0 0 164 0 8 0
Lane Group Flow (vph) 128 95 255 542 121 0 254 255 44 0 123 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 5 2 3 1 6 3 3 4 4
Permitted Phases 2 3
Actuated Green, G (s) 8.0 7.4 22.4 24.5 23.9 15.0 15.0 15.0 7.5
Effective Green, g (s) 8.0 7.4 22.4 24.5 23.9 15.0 15.0 15.0 7.5
Actuated g/C Ratio 0.11 0.11 0.32 0.35 0.34 0.21 0.21 0.21 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 201 196 594 616 615 377 397 311 193
v/s Ratio Prot 0.07 0.05 c0.09 c0.31 0.07 c0.14 0.14 c0.07
v/s Ratio Perm 0.07 0.03
v/c Ratio 0.64 0.48 0.43 0.88 0.20 0.67 0.64 0.14 0.64
Uniform Delay, d1 29.8 29.7 19.0 21.6 16.5 25.5 25.3 22.5 30.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.5 2.2 0.5 13.6 0.2 4.7 3.5 0.2 6.7
Delay (s) 36.3 31.9 19.5 35.1 16.6 30.2 28.8 22.7 36.9
Level of Service D C B D B C C C D
Approach Delay (s) 24.7 31.5 27.5 36.9
Approach LOS C C C D

Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 70.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 1 76 8 1 3 0
Peak Hour Factor 0.69 0.69 0.69 0.69 0.69 0.69
Hourly flow rate (vph) 1 110 12 1 4 0

Direction, Lane # EB 1 EB 2 NB 1 SB 1 SB 2
Volume Total (vph) 1 110 13 4 0
Volume Left (vph) 1 0 12 0 0
Volume Right (vph) 0 110 0 0 0
Hadj (s) 0.23 -0.57 0.21 0.03 0.00
Departure Headway (s) 4.2 3.2 4.1 3.9 3.2
Degree Utilization, x 0.00 0.10 0.01 0.00 0.00
Capacity (veh/h) 846 1121 870 905 1121
Control Delay (s) 7.2 6.5 7.2 7.0 6.2
Approach Delay (s) 6.6 7.2 7.0
Approach LOS A A A

Intersection Summary
Delay 6.6
HCM Level of Service A
Intersection Capacity Utilization 16.9% ICU Level of Service A
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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.78 1.00 1.00 1.00 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 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 0.98 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1820 1237 1681 1687 1583 1770 3539 1537 1770 3531
Flt Permitted 0.98 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1820 1237 1681 1687 1583 1770 3539 1537 1770 3531
Volume (vph) 29 33 15 417 4 450 8 652 618 247 524 7
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) 31 35 16 439 4 474 8 686 651 260 552 7
RTOR Reduction (vph) 0 0 15 0 0 79 0 0 330 0 1 0
Lane Group Flow (vph) 0 66 1 220 223 395 8 686 321 260 558 0
Confl. Peds. (#/hr) 25 25 25
Turn Type Split Perm Split pm+ov Prot Perm Prot
Protected Phases 7 7 8 8 1 5 2 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 3.2 3.2 15.3 15.3 32.4 0.8 38.4 38.4 17.1 54.7
Effective Green, g (s) 3.2 3.2 15.3 15.3 32.4 0.8 38.4 38.4 17.1 54.7
Actuated g/C Ratio 0.04 0.04 0.17 0.17 0.36 0.01 0.43 0.43 0.19 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 65 44 286 287 640 16 1510 656 336 2146
v/s Ratio Prot c0.04 0.13 c0.13 0.12 0.00 0.19 c0.15 0.16
v/s Ratio Perm 0.00 0.13 c0.21
v/c Ratio 1.02 0.01 0.77 0.78 0.62 0.50 0.45 0.49 0.77 0.26
Uniform Delay, d1 43.4 41.9 35.7 35.7 23.7 44.4 18.3 18.7 34.6 8.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.82 0.75
Incremental Delay, d2 116.0 0.1 11.8 12.4 1.8 22.5 1.0 2.6 9.5 0.3
Delay (s) 159.4 42.0 47.4 48.1 25.5 66.9 19.3 21.3 37.9 6.4
Level of Service F D D D C E B C D A
Approach Delay (s) 136.5 36.2 20.6 16.4
Approach LOS F D C B

Intersection Summary
HCM Average Control Delay 27.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.3% ICU Level of Service D
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 4.0 4.0
Lane Util. Factor 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 1.00 0.99 1.00 1.00 0.95 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
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1854 1583 1681 1638 3433 3539 1508 1770 3500
Flt Permitted 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1854 1583 1681 1638 3433 3539 1508 1770 3500
Volume (vph) 10 101 229 304 54 53 379 247 394 64 179 11
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) 11 106 241 320 57 56 399 260 415 67 188 12
RTOR Reduction (vph) 0 0 211 0 16 0 0 0 230 0 5 0
Lane Group Flow (vph) 0 117 30 218 199 0 399 260 185 67 195 0
Confl. Peds. (#/hr) 25 25 25 25
Turn Type Split Perm Split Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 11.3 11.3 16.2 16.2 15.3 40.1 40.1 6.4 31.2
Effective Green, g (s) 11.3 11.3 16.2 16.2 15.3 40.1 40.1 6.4 31.2
Actuated g/C Ratio 0.13 0.13 0.18 0.18 0.17 0.45 0.45 0.07 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0
Lane Grp Cap (vph) 233 199 303 295 584 1577 672 126 1213
v/s Ratio Prot c0.06 c0.13 0.12 c0.12 0.07 c0.04 0.06
v/s Ratio Perm 0.02 c0.12
v/c Ratio 0.50 0.15 0.72 0.68 0.68 0.16 0.28 0.53 0.16
Uniform Delay, d1 36.7 35.1 34.8 34.4 35.1 14.9 15.8 40.4 20.3
Progression Factor 1.00 1.00 1.00 1.00 0.75 0.68 0.51 1.00 1.00
Incremental Delay, d2 1.7 0.4 7.9 6.0 2.8 0.2 0.9 4.3 0.3
Delay (s) 38.4 35.4 42.7 40.5 29.1 10.3 8.9 44.6 20.6
Level of Service D D D D C B A D C
Approach Delay (s) 36.4 41.6 16.7 26.6
Approach LOS D D B C

Intersection Summary
HCM Average Control Delay 26.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 52.6% ICU Level of Service A
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 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93 1.00
Flpb, ped/bikes 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 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1836 1770 1863 1476 1841
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1836 1770 1863 1476 1841
Volume (vph) 26 162 318 250 18 2 382 89 392 10 220 18
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) 27 171 335 263 19 2 402 94 413 11 232 19
RTOR Reduction (vph) 0 0 191 0 1 0 0 0 307 0 4 0
Lane Group Flow (vph) 27 171 144 263 20 0 402 94 106 0 258 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 5 2 3 1 6 3 3 4 4
Permitted Phases 2 3
Actuated Green, G (s) 7.0 14.0 34.8 14.1 21.1 20.8 20.8 20.8 16.0
Effective Green, g (s) 7.0 14.0 34.8 14.1 21.1 20.8 20.8 20.8 16.0
Actuated g/C Ratio 0.09 0.17 0.43 0.17 0.26 0.26 0.26 0.26 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 322 759 308 479 455 479 379 364
v/s Ratio Prot 0.02 c0.09 0.05 c0.15 0.01 c0.23 0.05 c0.14
v/s Ratio Perm 0.04 0.07
v/c Ratio 0.18 0.53 0.19 0.85 0.04 0.88 0.20 0.28 0.71
Uniform Delay, d1 34.3 30.5 14.3 32.4 22.3 28.9 23.5 24.1 30.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 1.9 0.1 19.9 0.0 18.0 0.2 0.4 6.2
Delay (s) 34.8 32.4 14.4 52.3 22.4 46.9 23.7 24.5 36.5
Level of Service C C B D C D C C D
Approach Delay (s) 21.2 50.1 34.3 36.5
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 33.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 80.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 18 35 0 0 0
Peak Hour Factor 0.56 0.56 0.56 0.56 0.56 0.56
Hourly flow rate (vph) 0 32 62 0 0 0

Direction, Lane # EB 1 EB 2 NB 1 SB 1 SB 2
Volume Total (vph) 0 32 63 0 0
Volume Left (vph) 0 0 63 0 0
Volume Right (vph) 0 32 0 0 0
Hadj (s) 0.00 -0.57 0.23 0.00 0.00
Departure Headway (s) 4.0 3.2 4.1 4.0 3.2
Degree Utilization, x 0.00 0.03 0.07 0.00 0.00
Capacity (veh/h) 883 1121 858 900 1121
Control Delay (s) 7.0 6.3 7.5 7.0 6.2
Approach Delay (s) 6.3 7.5 0.0
Approach LOS A A A

Intersection Summary
Delay 7.1
HCM Level of Service A
Intersection Capacity Utilization 6.7% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Alternative Cumulative + Proj AM 
1: Granite Creek Road & Scotts Valley Drive 5/20/2009

Gateway South Retail Project (Alt) 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 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.66 1.00 1.00 1.00 1.00 1.00 0.96 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 0.99 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1838 1052 1681 1696 1583 1770 3539 1523 1770 3523
Flt Permitted 0.99 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1838 1052 1681 1696 1583 1770 3539 1523 1770 3523
Volume (vph) 4 10 4 532 39 554 17 547 437 318 743 18
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) 4 11 4 560 41 583 18 576 460 335 782 19
RTOR Reduction (vph) 0 0 4 0 0 184 0 0 330 0 3 0
Lane Group Flow (vph) 0 15 0 292 309 399 18 576 130 335 798 0
Confl. Peds. (#/hr) 25 25 25
Turn Type Split Perm Split pm+ov Prot Perm Prot
Protected Phases 7 7 8 8 1 5 2 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 0.8 0.8 12.7 12.7 26.2 0.8 17.0 17.0 13.5 29.7
Effective Green, g (s) 0.8 0.8 12.7 12.7 26.2 0.8 17.0 17.0 13.5 29.7
Actuated g/C Ratio 0.01 0.01 0.21 0.21 0.44 0.01 0.28 0.28 0.22 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 25 14 356 359 797 24 1003 432 398 1744
v/s Ratio Prot c0.01 0.17 c0.18 0.11 0.01 c0.16 c0.19 0.23
v/s Ratio Perm 0.00 0.14 0.09
v/c Ratio 0.60 0.00 0.82 0.86 0.50 0.75 0.57 0.30 0.84 0.46
Uniform Delay, d1 29.4 29.2 22.6 22.8 12.2 29.5 18.4 16.8 22.2 9.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92 0.62
Incremental Delay, d2 33.2 0.1 14.0 18.6 0.5 80.1 2.4 1.8 12.8 0.7
Delay (s) 62.6 29.3 36.6 41.4 12.7 109.6 20.8 18.6 33.3 6.9
Level of Service E C D D B F C B C A
Approach Delay (s) 55.6 26.1 21.4 14.7
Approach LOS E C C B

Intersection Summary
HCM Average Control Delay 21.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.4% ICU Level of Service C
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 4.0 4.0
Lane Util. Factor 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 1.00 0.99 1.00 1.00 0.93 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
Frt 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1854 1583 1681 1666 3433 3539 1480 1770 3493
Flt Permitted 1.00 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1854 1583 1681 1666 3433 3539 1480 1770 3493
Volume (vph) 19 191 316 329 17 18 447 320 255 104 341 24
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) 20 201 333 346 18 19 471 337 268 109 359 25
RTOR Reduction (vph) 0 0 274 0 7 0 0 0 195 0 8 0
Lane Group Flow (vph) 0 221 59 195 181 0 471 337 73 109 376 0
Confl. Peds. (#/hr) 25 25 25 25
Turn Type Split Perm Split Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 10.7 10.7 10.7 10.7 11.8 16.3 16.3 6.3 10.8
Effective Green, g (s) 10.7 10.7 10.7 10.7 11.8 16.3 16.3 6.3 10.8
Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.20 0.27 0.27 0.10 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0
Lane Grp Cap (vph) 331 282 300 297 675 961 402 186 629
v/s Ratio Prot c0.12 c0.12 0.11 c0.14 0.10 0.06 c0.11
v/s Ratio Perm 0.04 0.05
v/c Ratio 0.67 0.21 0.65 0.61 0.70 0.35 0.18 0.59 0.60
Uniform Delay, d1 23.0 21.0 22.9 22.7 22.4 17.6 16.7 25.6 22.6
Progression Factor 1.00 1.00 1.00 1.00 0.85 0.87 1.12 1.00 1.00
Incremental Delay, d2 5.0 0.4 5.0 3.7 2.7 0.9 0.8 4.7 4.2
Delay (s) 28.0 21.4 27.9 26.4 21.8 16.1 19.7 30.3 26.8
Level of Service C C C C C B B C C
Approach Delay (s) 24.1 27.2 19.5 27.5
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
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 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92 1.00
Flpb, ped/bikes 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 0.97 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1810 1770 1863 1461 1826
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1810 1770 1863 1461 1826
Volume (vph) 122 90 392 515 102 24 241 305 198 15 134 19
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) 128 95 413 542 107 25 254 321 208 16 141 20
RTOR Reduction (vph) 0 0 124 0 10 0 0 0 164 0 6 0
Lane Group Flow (vph) 128 95 289 542 122 0 254 321 44 0 171 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 5 2 3 1 6 3 3 4 4
Permitted Phases 2 3
Actuated Green, G (s) 8.0 7.4 22.5 24.5 23.9 15.1 15.1 15.1 7.7
Effective Green, g (s) 8.0 7.4 22.5 24.5 23.9 15.1 15.1 15.1 7.7
Actuated g/C Ratio 0.11 0.10 0.32 0.35 0.34 0.21 0.21 0.21 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 200 195 593 613 612 378 398 312 199
v/s Ratio Prot 0.07 0.05 c0.10 c0.31 0.07 0.14 c0.17 c0.09
v/s Ratio Perm 0.08 0.03
v/c Ratio 0.64 0.49 0.49 0.88 0.20 0.67 0.81 0.14 0.86
Uniform Delay, d1 30.0 29.9 19.4 21.8 16.6 25.5 26.4 22.5 31.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.8 2.3 0.6 14.2 0.2 4.7 11.3 0.2 28.7
Delay (s) 36.8 32.1 20.1 36.0 16.8 30.2 37.8 22.8 59.6
Level of Service D C C D B C D C E
Approach Delay (s) 25.2 32.2 31.3 59.6
Approach LOS C C C E

Intersection Summary
HCM Average Control Delay 32.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 70.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 38 76 8 67 47 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 40 80 8 71 49 5

Direction, Lane # EB 1 EB 2 NB 1 SB 1 SB 2
Volume Total (vph) 40 80 79 49 5
Volume Left (vph) 40 0 8 0 0
Volume Right (vph) 0 80 0 0 5
Hadj (s) 0.23 -0.57 0.06 0.03 -0.57
Departure Headway (s) 4.4 3.2 4.1 4.1 3.2
Degree Utilization, x 0.05 0.07 0.09 0.06 0.00
Capacity (veh/h) 785 1121 857 861 1121
Control Delay (s) 7.6 6.4 7.5 7.3 6.2
Approach Delay (s) 6.8 7.5 7.2
Approach LOS A A A

Intersection Summary
Delay 7.1
HCM Level of Service A
Intersection Capacity Utilization 20.2% ICU Level of Service A
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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.78 1.00 1.00 1.00 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 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 0.98 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1820 1237 1681 1686 1583 1770 3539 1535 1770 3531
Flt Permitted 0.98 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1820 1237 1681 1686 1583 1770 3539 1535 1770 3531
Volume (vph) 29 33 15 542 4 603 8 642 753 319 524 7
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) 31 35 16 571 4 635 8 676 793 336 552 7
RTOR Reduction (vph) 0 0 15 0 0 77 0 0 323 0 1 0
Lane Group Flow (vph) 0 66 1 286 289 558 8 676 470 336 558 0
Confl. Peds. (#/hr) 25 25 25
Turn Type Split Perm Split pm+ov Prot Perm Prot
Protected Phases 7 7 8 8 1 5 2 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 3.2 3.2 16.8 16.8 35.1 0.8 35.7 35.7 18.3 53.2
Effective Green, g (s) 3.2 3.2 16.8 16.8 35.1 0.8 35.7 35.7 18.3 53.2
Actuated g/C Ratio 0.04 0.04 0.19 0.19 0.39 0.01 0.40 0.40 0.20 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 65 44 314 315 688 16 1404 609 360 2087
v/s Ratio Prot c0.04 0.17 c0.17 0.16 0.00 0.19 c0.19 0.16
v/s Ratio Perm 0.00 0.19 c0.31
v/c Ratio 1.02 0.01 0.91 0.92 0.81 0.50 0.48 0.77 0.93 0.27
Uniform Delay, d1 43.4 41.9 35.9 35.9 24.5 44.4 20.2 23.6 35.3 8.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.83 0.74
Incremental Delay, d2 116.0 0.1 29.1 30.1 7.2 22.5 1.2 9.1 27.9 0.3
Delay (s) 159.4 42.0 64.9 66.0 31.7 66.9 21.4 32.7 57.0 6.8
Level of Service F D E E C E C C E A
Approach Delay (s) 136.5 47.7 27.8 25.7
Approach LOS F D C C

Intersection Summary
HCM Average Control Delay 36.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Cumulative + Proj PM 
2: SR 17 SB Ramps & Scotts Valley Drive 5/20/2009

Gateway South Retail Project (Alt) 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
Lane Util. Factor 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 1.00 0.99 1.00 1.00 0.95 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
Frt 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1854 1583 1681 1645 3433 3539 1507 1770 3503
Flt Permitted 1.00 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1854 1583 1681 1645 3433 3539 1507 1770 3503
Volume (vph) 10 101 229 363 54 53 379 260 523 64 192 11
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) 11 106 241 382 57 56 399 274 551 67 202 12
RTOR Reduction (vph) 0 0 211 0 13 0 0 0 313 0 4 0
Lane Group Flow (vph) 0 117 30 250 232 0 399 274 238 67 210 0
Confl. Peds. (#/hr) 25 25 25 25
Turn Type Split Perm Split Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 11.3 11.3 17.5 17.5 15.2 38.8 38.8 6.4 30.0
Effective Green, g (s) 11.3 11.3 17.5 17.5 15.2 38.8 38.8 6.4 30.0
Actuated g/C Ratio 0.13 0.13 0.19 0.19 0.17 0.43 0.43 0.07 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0
Lane Grp Cap (vph) 233 199 327 320 580 1526 650 126 1168
v/s Ratio Prot c0.06 c0.15 0.14 c0.12 0.08 c0.04 0.06
v/s Ratio Perm 0.02 c0.16
v/c Ratio 0.50 0.15 0.76 0.73 0.69 0.18 0.37 0.53 0.18
Uniform Delay, d1 36.7 35.1 34.3 34.0 35.2 15.8 17.3 40.4 21.3
Progression Factor 1.00 1.00 1.00 1.00 0.77 0.73 0.85 1.00 1.00
Incremental Delay, d2 1.7 0.4 10.2 7.9 2.6 0.2 1.2 4.3 0.3
Delay (s) 38.4 35.4 44.5 41.9 29.5 11.7 15.9 44.6 21.6
Level of Service D D D D C B B D C
Approach Delay (s) 36.4 43.2 19.4 27.1
Approach LOS D D B C

Intersection Summary
HCM Average Control Delay 27.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Cumulative + Proj PM 
3: SR 17 NB Ramps & Santas Village Road 5/20/2009

Gateway South Retail Project (Alt) 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 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93 1.00
Flpb, ped/bikes 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 0.94 1.00 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1749 1770 1863 1467 1851
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1749 1770 1863 1467 1851
Volume (vph) 26 162 318 245 18 12 377 306 387 20 503 18
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) 27 171 335 258 19 13 397 322 407 21 529 19
RTOR Reduction (vph) 0 0 74 0 10 0 0 0 314 0 1 0
Lane Group Flow (vph) 27 171 261 258 22 0 397 322 93 0 568 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 5 2 3 1 6 3 3 4 4
Permitted Phases 2 3
Actuated Green, G (s) 3.1 13.2 34.2 14.0 24.1 21.0 21.0 21.0 28.0
Effective Green, g (s) 3.1 13.2 34.2 14.0 24.1 21.0 21.0 21.0 28.0
Actuated g/C Ratio 0.03 0.14 0.37 0.15 0.26 0.23 0.23 0.23 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 267 656 269 457 403 424 334 562
v/s Ratio Prot 0.02 c0.09 0.09 c0.15 0.01 c0.22 0.17 c0.31
v/s Ratio Perm 0.07 0.06
v/c Ratio 0.45 0.64 0.40 0.96 0.05 0.99 0.76 0.28 1.01
Uniform Delay, d1 43.7 37.3 21.4 38.8 25.5 35.4 33.2 29.3 32.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.3 5.4 0.4 43.2 0.1 40.6 7.6 0.5 40.5
Delay (s) 49.0 42.7 21.8 82.0 25.5 76.0 40.9 29.8 72.6
Level of Service D D C F C E D C E
Approach Delay (s) 29.9 75.7 49.3 72.6
Approach LOS C E D E

Intersection Summary
HCM Average Control Delay 53.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 92.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Alternative Cumulative + Proj PM 
4: SR 17 NB Hook Ramps & Santas Village Road 5/20/2009

Gateway South Retail Project (Alt) Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 131 18 35 227 293 64
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 138 19 37 239 308 67

Direction, Lane # EB 1 EB 2 NB 1 SB 1 SB 2
Volume Total (vph) 138 19 276 308 67
Volume Left (vph) 138 0 37 0 0
Volume Right (vph) 0 19 0 0 67
Hadj (s) 0.23 -0.57 0.06 0.03 -0.57
Departure Headway (s) 5.5 3.2 4.7 4.7 3.2
Degree Utilization, x 0.21 0.02 0.36 0.40 0.06
Capacity (veh/h) 589 1121 732 741 1121
Control Delay (s) 10.0 6.3 10.4 10.8 6.4
Approach Delay (s) 9.5 10.4 10.0
Approach LOS A B A

Intersection Summary
Delay 10.0
HCM Level of Service B
Intersection Capacity Utilization 46.6% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Alt Cumulative + Proj AM Mitigation Option 1
3: SR 17 NB Ramps & Santas Village Road 5/20/2009

Gateway South Retail Project (Alt) 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 2.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 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 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1810 1770 1863 1540 1770 1828
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1810 1770 1863 1540 1770 1828
Volume (vph) 122 90 392 515 102 24 241 305 198 15 134 19
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) 128 95 413 542 107 25 254 321 208 16 141 20
RTOR Reduction (vph) 0 0 137 0 8 0 0 0 77 0 5 0
Lane Group Flow (vph) 128 95 276 542 124 0 254 321 131 16 156 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Prot pm+ov Prot
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 8
Actuated Green, G (s) 8.8 13.1 29.1 28.9 33.2 16.0 25.0 53.9 2.4 11.4
Effective Green, g (s) 8.8 13.1 29.1 28.9 33.2 16.0 25.0 53.9 4.4 11.4
Actuated g/C Ratio 0.10 0.15 0.34 0.34 0.39 0.19 0.29 0.63 0.05 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 182 286 614 599 704 332 545 1044 91 244
v/s Ratio Prot 0.07 0.05 c0.08 c0.31 0.07 c0.14 c0.17 0.04 0.01 0.09
v/s Ratio Perm 0.09 0.04
v/c Ratio 0.70 0.33 0.45 0.90 0.18 0.77 0.59 0.13 0.18 0.64
Uniform Delay, d1 37.0 32.2 21.9 26.9 17.1 32.9 25.8 6.3 38.8 35.0
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 11.6 0.7 0.5 17.1 0.1 10.1 1.6 0.1 0.9 5.4
Delay (s) 48.7 32.9 22.4 44.1 17.2 43.0 27.4 6.4 39.7 40.4
Level of Service D C C D B D C A D D
Approach Delay (s) 29.3 38.8 26.9 40.4
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 32.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 85.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alt Cumulative + Proj PM Mitigation Option 1
3: SR 17 NB Ramps & Santas Village Road 5/20/2009

Gateway South Retail Project (Alt) 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 2.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 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 0.94 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1749 1770 1863 1495 1770 1853
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1749 1770 1863 1495 1770 1853
Volume (vph) 26 162 318 245 18 12 377 306 387 20 503 18
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) 27 171 335 258 19 13 397 322 407 21 529 19
RTOR Reduction (vph) 0 0 83 0 10 0 0 0 109 0 1 0
Lane Group Flow (vph) 27 171 252 258 22 0 397 322 298 21 547 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Prot pm+ov Prot
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 8
Actuated Green, G (s) 3.9 15.7 43.0 18.5 30.3 27.3 62.4 80.9 2.6 37.7
Effective Green, g (s) 3.9 15.7 43.0 18.5 30.3 27.3 62.4 80.9 4.6 37.7
Actuated g/C Ratio 0.03 0.14 0.37 0.16 0.26 0.24 0.54 0.70 0.04 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 60 254 646 284 460 419 1009 1102 71 606
v/s Ratio Prot 0.02 c0.09 0.09 c0.15 0.01 c0.22 0.17 0.04 0.01 c0.30
v/s Ratio Perm 0.07 0.16
v/c Ratio 0.45 0.67 0.39 0.91 0.05 0.95 0.32 0.27 0.30 0.90
Uniform Delay, d1 54.6 47.3 26.5 47.5 31.7 43.2 14.6 6.3 53.7 37.0
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 5.3 6.9 0.4 30.4 0.0 30.6 0.2 0.1 2.3 16.7
Delay (s) 59.9 54.2 26.9 77.9 31.7 73.8 14.8 6.4 56.1 53.7
Level of Service E D C E C E B A E D
Approach Delay (s) 37.3 72.8 32.6 53.8
Approach LOS D E C D

Intersection Summary
HCM Average Control Delay 43.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 115.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigated Alt Cumulative + Proj AM Option 2
3: SR 17 NB Ramps & Santas Village Road 5/20/2009

Gateway South Retail Project (Alt) 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
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00
Flpb, ped/bikes 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 0.97 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1810 1770 1863 1544 3464
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1810 1770 1863 1544 3464
Volume (vph) 122 90 392 515 102 24 241 305 198 15 134 19
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) 128 95 413 542 107 25 254 321 208 16 141 20
RTOR Reduction (vph) 0 0 115 0 7 0 0 0 88 0 9 0
Lane Group Flow (vph) 128 95 298 542 125 0 254 321 120 0 168 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split pm+ov Split
Protected Phases 5 2 3 1 6 3 3 1 4 4
Permitted Phases 2 3
Actuated Green, G (s) 9.7 12.6 34.2 32.6 35.5 21.6 21.6 54.2 11.1
Effective Green, g (s) 9.7 12.6 34.2 32.6 35.5 21.6 21.6 54.2 11.1
Actuated g/C Ratio 0.10 0.13 0.36 0.35 0.38 0.23 0.23 0.58 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 183 250 644 615 684 407 429 891 409
v/s Ratio Prot 0.07 0.05 c0.11 c0.31 0.07 0.14 c0.17 0.05 c0.05
v/s Ratio Perm 0.08 0.03
v/c Ratio 0.70 0.38 0.46 0.88 0.18 0.62 0.75 0.13 0.41
Uniform Delay, d1 40.7 37.1 22.8 28.8 19.5 32.5 33.6 9.1 38.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.1 1.0 0.5 13.9 0.1 3.0 7.0 0.1 0.7
Delay (s) 51.8 38.1 23.4 42.8 19.6 35.5 40.6 9.2 39.0
Level of Service D D C D B D D A D
Approach Delay (s) 31.3 38.2 30.6 39.0
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 33.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 93.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alt Cumulative + Proj PM Mitigation Option 2
3: SR 17 NB Ramps & Santas Village Road 5/20/2009

Gateway South Retail Project (Alt) 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
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 1.00
Flpb, ped/bikes 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 0.94 1.00 1.00 0.85 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1749 1770 1863 1532 3515
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1749 1770 1863 1532 3515
Volume (vph) 26 162 318 245 18 12 377 306 387 20 503 18
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) 27 171 335 258 19 13 397 322 407 21 529 19
RTOR Reduction (vph) 0 0 56 0 9 0 0 0 217 0 2 0
Lane Group Flow (vph) 27 171 279 258 23 0 397 322 190 0 567 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split pm+ov Split
Protected Phases 5 2 3 1 6 3 3 1 4 4
Permitted Phases 2 3
Actuated Green, G (s) 2.4 10.4 31.7 15.5 23.5 21.3 21.3 36.8 15.8
Effective Green, g (s) 2.4 10.4 31.7 15.5 23.5 21.3 21.3 36.8 15.8
Actuated g/C Ratio 0.03 0.13 0.40 0.20 0.30 0.27 0.27 0.47 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 54 245 715 347 520 477 502 714 703
v/s Ratio Prot 0.02 c0.09 0.11 c0.15 0.01 c0.22 0.17 0.05 c0.16
v/s Ratio Perm 0.07 0.07
v/c Ratio 0.50 0.70 0.39 0.74 0.04 0.83 0.64 0.27 0.81
Uniform Delay, d1 37.7 32.8 16.8 29.9 19.8 27.2 25.5 12.9 30.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.1 8.7 0.4 8.4 0.0 11.8 2.8 0.2 6.7
Delay (s) 44.8 41.5 17.1 38.2 19.8 39.0 28.3 13.1 36.9
Level of Service D D B D B D C B D
Approach Delay (s) 26.4 36.2 26.5 36.9
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 29.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 79.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Cumulative with Mid-Town AM 
1: Granite Creek Road & Scotts Valley Drive 5/20/2009

Gateway South Retail Project (Alt) 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 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.66 1.00 1.00 1.00 1.00 1.00 0.96 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 0.99 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1838 1052 1681 1700 1583 1770 3539 1526 1770 3523
Flt Permitted 0.99 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1838 1052 1681 1700 1583 1770 3539 1526 1770 3523
Volume (vph) 4 10 4 394 39 513 20 461 335 294 617 15
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) 4 11 4 415 41 540 21 485 353 309 649 16
RTOR Reduction (vph) 0 0 4 0 0 196 0 0 247 0 2 0
Lane Group Flow (vph) 0 15 0 222 234 344 21 485 106 309 663 0
Confl. Peds. (#/hr) 25 25 25
Turn Type Split Perm Split pm+ov Prot Perm Prot
Protected Phases 7 7 8 8 1 5 2 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 0.8 0.8 12.0 12.0 25.2 0.8 18.0 18.0 13.2 30.4
Effective Green, g (s) 0.8 0.8 12.0 12.0 25.2 0.8 18.0 18.0 13.2 30.4
Actuated g/C Ratio 0.01 0.01 0.20 0.20 0.42 0.01 0.30 0.30 0.22 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 25 14 336 340 770 24 1062 458 389 1785
v/s Ratio Prot c0.01 0.13 c0.14 0.10 0.01 c0.14 c0.17 0.19
v/s Ratio Perm 0.00 0.12 0.07
v/c Ratio 0.60 0.00 0.66 0.69 0.45 0.88 0.46 0.23 0.79 0.37
Uniform Delay, d1 29.4 29.2 22.1 22.3 12.4 29.6 17.0 15.8 22.1 9.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.62
Incremental Delay, d2 33.2 0.1 4.8 5.7 0.4 127.4 1.4 1.2 9.8 0.5
Delay (s) 62.6 29.3 26.9 28.0 12.8 156.9 18.5 17.0 31.6 6.1
Level of Service E C C C B F B B C A
Approach Delay (s) 55.6 19.5 21.2 14.2
Approach LOS E B C B

Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alternative Cumulative with Mid-Town AM 
2: SR 17 SB Ramps & Scotts Valley Drive 5/20/2009

Gateway South Retail Project (Alt) 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
Lane Util. Factor 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 1.00 0.99 1.00 1.00 0.94 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
Frt 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1854 1583 1681 1651 3433 3539 1489 1770 3494
Flt Permitted 1.00 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1854 1583 1681 1651 3433 3539 1489 1770 3494
Volume (vph) 19 191 316 181 17 18 447 318 83 104 336 24
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) 20 201 333 191 18 19 471 335 87 109 354 25
RTOR Reduction (vph) 0 0 274 0 13 0 0 0 60 0 9 0
Lane Group Flow (vph) 0 221 59 115 100 0 471 335 27 109 370 0
Confl. Peds. (#/hr) 25 25 25 25
Turn Type Split Perm Split Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 10.7 10.7 8.4 8.4 11.8 18.6 18.6 6.3 13.1
Effective Green, g (s) 10.7 10.7 8.4 8.4 11.8 18.6 18.6 6.3 13.1
Actuated g/C Ratio 0.18 0.18 0.14 0.14 0.20 0.31 0.31 0.10 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0
Lane Grp Cap (vph) 331 282 235 231 675 1097 462 186 763
v/s Ratio Prot c0.12 c0.07 0.06 c0.14 0.09 0.06 c0.11
v/s Ratio Perm 0.04 0.02
v/c Ratio 0.67 0.21 0.49 0.43 0.70 0.31 0.06 0.59 0.49
Uniform Delay, d1 23.0 21.0 23.8 23.6 22.4 15.8 14.5 25.6 20.5
Progression Factor 1.00 1.00 1.00 1.00 0.87 0.88 1.05 1.00 1.00
Incremental Delay, d2 5.0 0.4 1.6 1.3 2.8 0.6 0.2 4.7 2.2
Delay (s) 28.0 21.4 25.4 24.9 22.3 14.5 15.5 30.3 22.7
Level of Service C C C C C B B C C
Approach Delay (s) 24.1 25.2 18.7 24.4
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
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 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92 1.00
Flpb, ped/bikes 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 0.97 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1770 1863 1583 1770 1813 1770 1863 1460 1814
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (perm) 1770 1863 1583 1770 1813 1770 1863 1460 1814
Volume (vph) 122 90 257 513 101 22 181 242 195 14 91 19
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) 128 95 271 540 106 23 191 255 205 15 96 20
RTOR Reduction (vph) 0 0 159 0 9 0 0 0 161 0 8 0
Lane Group Flow (vph) 128 95 112 540 120 0 191 255 44 0 123 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 5 2 3 1 6 3 3 4 4
Permitted Phases 2 3
Actuated Green, G (s) 8.0 7.4 22.3 24.4 23.8 14.9 14.9 14.9 7.5
Effective Green, g (s) 8.0 7.4 22.3 24.4 23.8 14.9 14.9 14.9 7.5
Actuated g/C Ratio 0.11 0.11 0.32 0.35 0.34 0.21 0.21 0.21 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 202 196 593 615 615 376 395 310 194
v/s Ratio Prot 0.07 c0.05 0.04 c0.31 0.07 0.11 c0.14 c0.07
v/s Ratio Perm 0.03 0.03
v/c Ratio 0.63 0.48 0.19 0.88 0.19 0.51 0.65 0.14 0.63
Uniform Delay, d1 29.7 29.6 17.4 21.5 16.4 24.4 25.2 22.5 30.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 2.2 0.2 13.4 0.2 1.1 3.6 0.2 6.6
Delay (s) 36.1 31.8 17.5 34.9 16.6 25.5 28.8 22.7 36.6
Level of Service D C B C B C C C D
Approach Delay (s) 25.1 31.4 25.9 36.6
Approach LOS C C C D

Intersection Summary
HCM Average Control Delay 28.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 70.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 1 76 8 1 3 0
Peak Hour Factor 0.69 0.69 0.69 0.69 0.69 0.69
Hourly flow rate (vph) 1 110 12 1 4 0

Direction, Lane # EB 1 EB 2 NB 1 SB 1 SB 2
Volume Total (vph) 1 110 13 4 0
Volume Left (vph) 1 0 12 0 0
Volume Right (vph) 0 110 0 0 0
Hadj (s) 0.23 -0.57 0.21 0.03 0.00
Departure Headway (s) 4.2 3.2 4.1 3.9 3.2
Degree Utilization, x 0.00 0.10 0.01 0.00 0.00
Capacity (veh/h) 846 1121 870 905 1121
Control Delay (s) 7.2 6.5 7.2 7.0 6.2
Approach Delay (s) 6.6 7.2 7.0
Approach LOS A A A

Intersection Summary
Delay 6.6
HCM Level of Service A
Intersection Capacity Utilization 16.9% ICU Level of Service A
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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.78 1.00 1.00 1.00 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 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 0.98 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1820 1237 1681 1687 1583 1770 3539 1539 1770 3532
Flt Permitted 0.98 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1820 1237 1681 1687 1583 1770 3539 1539 1770 3532
Volume (vph) 29 33 15 327 4 430 10 455 496 240 419 5
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) 31 35 16 344 4 453 11 479 522 253 441 5
RTOR Reduction (vph) 0 0 15 0 0 137 0 0 285 0 1 0
Lane Group Flow (vph) 0 66 1 172 176 316 11 479 237 253 445 0
Confl. Peds. (#/hr) 25 25 25
Turn Type Split Perm Split pm+ov Prot Perm Prot
Protected Phases 7 7 8 8 1 5 2 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 3.2 3.2 14.0 14.0 30.0 0.8 40.8 40.8 16.0 56.0
Effective Green, g (s) 3.2 3.2 14.0 14.0 30.0 0.8 40.8 40.8 16.0 56.0
Actuated g/C Ratio 0.04 0.04 0.16 0.16 0.33 0.01 0.45 0.45 0.18 0.62
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 65 44 261 262 598 16 1604 698 315 2198
v/s Ratio Prot c0.04 0.10 c0.10 0.09 0.01 0.14 c0.14 0.13
v/s Ratio Perm 0.00 0.11 c0.15
v/c Ratio 1.02 0.01 0.66 0.67 0.53 0.69 0.30 0.34 0.80 0.20
Uniform Delay, d1 43.4 41.9 35.8 35.8 24.3 44.5 15.6 15.9 35.5 7.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.85 0.97
Incremental Delay, d2 116.0 0.1 5.9 6.6 0.8 80.1 0.5 1.3 13.0 0.2
Delay (s) 159.4 42.0 41.7 42.5 25.1 124.6 16.0 17.2 43.0 7.3
Level of Service F D D D C F B B D A
Approach Delay (s) 136.5 32.5 17.8 20.2
Approach LOS F C B C

Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
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 4.0 4.0
Lane Util. Factor 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 1.00 0.98 1.00 1.00 0.95 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
Frt 1.00 0.85 1.00 0.94 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1854 1583 1681 1609 3433 3539 1511 1770 3501
Flt Permitted 1.00 1.00 0.95 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1854 1583 1681 1609 3433 3539 1511 1770 3501
Volume (vph) 10 101 229 167 54 53 379 247 155 64 179 11
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) 11 106 241 176 57 56 399 260 163 67 188 12
RTOR Reduction (vph) 0 0 211 0 28 0 0 0 85 0 4 0
Lane Group Flow (vph) 0 117 30 143 118 0 399 260 78 67 196 0
Confl. Peds. (#/hr) 25 25 25 25
Turn Type Split Perm Split Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 11.3 11.3 13.0 13.0 17.2 43.3 43.3 6.4 32.5
Effective Green, g (s) 11.3 11.3 13.0 13.0 17.2 43.3 43.3 6.4 32.5
Actuated g/C Ratio 0.13 0.13 0.14 0.14 0.19 0.48 0.48 0.07 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0
Lane Grp Cap (vph) 233 199 243 232 656 1703 727 126 1264
v/s Ratio Prot c0.06 c0.09 0.07 c0.12 c0.07 c0.04 0.06
v/s Ratio Perm 0.02 0.05
v/c Ratio 0.50 0.15 0.59 0.51 0.61 0.15 0.11 0.53 0.15
Uniform Delay, d1 36.7 35.1 36.0 35.5 33.3 13.1 12.8 40.4 19.5
Progression Factor 1.00 1.00 1.00 1.00 0.75 0.78 0.73 1.00 1.00
Incremental Delay, d2 1.7 0.4 3.6 1.7 1.4 0.2 0.3 4.3 0.3
Delay (s) 38.4 35.4 39.6 37.3 26.5 10.3 9.6 44.6 19.7
Level of Service D D D D C B A D B
Approach Delay (s) 36.4 38.4 18.0 26.0
Approach LOS D D B C

Intersection Summary
HCM Average Control Delay 26.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 48.9% ICU Level of Service A
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 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92 1.00
Flpb, ped/bikes 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 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1835 1770 1863 1460 1841
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1835 1770 1863 1460 1841
Volume (vph) 26 162 211 246 17 2 259 89 386 10 220 18
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) 27 171 222 259 18 2 273 94 406 11 232 19
RTOR Reduction (vph) 0 0 133 0 1 0 0 0 320 0 4 0
Lane Group Flow (vph) 27 171 89 259 19 0 273 94 86 0 258 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 5 2 3 1 6 3 3 4 4
Permitted Phases 2 3
Actuated Green, G (s) 6.6 14.3 30.2 13.7 21.4 15.9 15.9 15.9 15.5
Effective Green, g (s) 6.6 14.3 30.2 13.7 21.4 15.9 15.9 15.9 15.5
Actuated g/C Ratio 0.09 0.19 0.40 0.18 0.28 0.21 0.21 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 155 353 718 322 521 373 393 308 378
v/s Ratio Prot 0.02 c0.09 0.03 c0.15 0.01 c0.15 0.05 c0.14
v/s Ratio Perm 0.03 0.06
v/c Ratio 0.17 0.48 0.12 0.80 0.04 0.73 0.24 0.28 0.68
Uniform Delay, d1 31.9 27.3 14.3 29.6 19.5 27.8 24.7 24.9 27.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.2 0.1 13.5 0.0 7.2 0.3 0.5 5.0
Delay (s) 32.4 28.5 14.3 43.1 19.6 35.0 25.0 25.4 32.7
Level of Service C C B D B C C C C
Approach Delay (s) 21.3 41.4 28.8 32.7
Approach LOS C D C C

Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 75.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Alternative Cumulative with Mid-Town PM 
4: SR 17 NB Hook Ramps & Santas Village Road 5/20/2009

Gateway South Retail Project (Alt) Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 18 35 0 0 0
Peak Hour Factor 0.56 0.56 0.56 0.56 0.56 0.56
Hourly flow rate (vph) 0 32 62 0 0 0

Direction, Lane # EB 1 EB 2 NB 1 SB 1 SB 2
Volume Total (vph) 0 32 63 0 0
Volume Left (vph) 0 0 63 0 0
Volume Right (vph) 0 32 0 0 0
Hadj (s) 0.00 -0.57 0.23 0.00 0.00
Departure Headway (s) 4.0 3.2 4.1 4.0 3.2
Degree Utilization, x 0.00 0.03 0.07 0.00 0.00
Capacity (veh/h) 883 1121 858 900 1121
Control Delay (s) 7.0 6.3 7.5 7.0 6.2
Approach Delay (s) 6.3 7.5 0.0
Approach LOS A A A

Intersection Summary
Delay 7.1
HCM Level of Service A
Intersection Capacity Utilization 6.7% ICU Level of Service A
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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.66 1.00 1.00 1.00 1.00 1.00 0.96 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 0.99 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1838 1052 1681 1699 1583 1770 3539 1525 1770 3523
Flt Permitted 0.99 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1838 1052 1681 1699 1583 1770 3539 1525 1770 3523
Volume (vph) 4 10 4 417 39 533 20 461 383 309 617 15
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) 4 11 4 439 41 561 21 485 403 325 649 16
RTOR Reduction (vph) 0 0 4 0 0 195 0 0 283 0 2 0
Lane Group Flow (vph) 0 15 0 234 246 366 21 485 120 325 663 0
Confl. Peds. (#/hr) 25 25 25
Turn Type Split Perm Split pm+ov Prot Perm Prot
Protected Phases 7 7 8 8 1 5 2 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 0.8 0.8 12.1 12.1 25.4 0.8 17.8 17.8 13.3 30.3
Effective Green, g (s) 0.8 0.8 12.1 12.1 25.4 0.8 17.8 17.8 13.3 30.3
Actuated g/C Ratio 0.01 0.01 0.20 0.20 0.42 0.01 0.30 0.30 0.22 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 25 14 339 343 776 24 1050 452 392 1779
v/s Ratio Prot c0.01 0.14 c0.14 0.10 0.01 c0.14 c0.18 0.19
v/s Ratio Perm 0.00 0.13 0.08
v/c Ratio 0.60 0.00 0.69 0.72 0.47 0.88 0.46 0.26 0.83 0.37
Uniform Delay, d1 29.4 29.2 22.2 22.4 12.5 29.6 17.2 16.1 22.3 9.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.62
Incremental Delay, d2 33.2 0.1 5.9 7.0 0.5 127.4 1.5 1.4 12.4 0.5
Delay (s) 62.6 29.3 28.2 29.3 12.9 156.9 18.7 17.5 34.1 6.1
Level of Service E C C C B F B B C A
Approach Delay (s) 55.6 20.2 21.4 15.3
Approach LOS E C C B

Intersection Summary
HCM Average Control Delay 19.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
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 4.0 4.0
Lane Util. Factor 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 1.00 0.99 1.00 1.00 0.94 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
Frt 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1854 1583 1681 1652 3433 3539 1489 1770 3494
Flt Permitted 1.00 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1854 1583 1681 1652 3433 3539 1489 1770 3494
Volume (vph) 19 191 316 191 17 18 447 320 101 104 341 24
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) 20 201 333 201 18 19 471 337 106 109 359 25
RTOR Reduction (vph) 0 0 274 0 12 0 0 0 73 0 8 0
Lane Group Flow (vph) 0 221 59 120 106 0 471 337 33 109 376 0
Confl. Peds. (#/hr) 25 25 25 25
Turn Type Split Perm Split Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 10.7 10.7 8.4 8.4 11.8 18.6 18.6 6.3 13.1
Effective Green, g (s) 10.7 10.7 8.4 8.4 11.8 18.6 18.6 6.3 13.1
Actuated g/C Ratio 0.18 0.18 0.14 0.14 0.20 0.31 0.31 0.10 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0
Lane Grp Cap (vph) 331 282 235 231 675 1097 462 186 763
v/s Ratio Prot c0.12 c0.07 0.06 c0.14 0.10 0.06 c0.11
v/s Ratio Perm 0.04 0.02
v/c Ratio 0.67 0.21 0.51 0.46 0.70 0.31 0.07 0.59 0.49
Uniform Delay, d1 23.0 21.0 23.9 23.7 22.4 15.8 14.6 25.6 20.5
Progression Factor 1.00 1.00 1.00 1.00 0.87 0.88 1.05 1.00 1.00
Incremental Delay, d2 5.0 0.4 1.9 1.4 2.8 0.6 0.3 4.7 2.3
Delay (s) 28.0 21.4 25.8 25.2 22.3 14.5 15.6 30.3 22.8
Level of Service C C C C C B B C C
Approach Delay (s) 24.1 25.5 18.7 24.5
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 22.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Alt Cumulative with Mid-Town + Proj AM 
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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
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92 1.00
Flpb, ped/bikes 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 0.97 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1809 1770 1863 1461 1826
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1809 1770 1863 1461 1826
Volume (vph) 122 90 257 513 101 24 181 305 195 15 134 19
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) 128 95 271 540 106 25 191 321 205 16 141 20
RTOR Reduction (vph) 0 0 124 0 10 0 0 0 161 0 6 0
Lane Group Flow (vph) 128 95 147 540 121 0 191 321 44 0 171 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 5 2 3 1 6 3 3 4 4
Permitted Phases 2 3
Actuated Green, G (s) 8.0 7.4 22.6 24.4 23.8 15.2 15.2 15.2 7.7
Effective Green, g (s) 8.0 7.4 22.6 24.4 23.8 15.2 15.2 15.2 7.7
Actuated g/C Ratio 0.11 0.10 0.32 0.35 0.34 0.21 0.21 0.21 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 200 195 596 611 609 381 401 314 199
v/s Ratio Prot 0.07 c0.05 0.05 c0.31 0.07 0.11 c0.17 c0.09
v/s Ratio Perm 0.04 0.03
v/c Ratio 0.64 0.49 0.25 0.88 0.20 0.50 0.80 0.14 0.86
Uniform Delay, d1 30.0 29.9 17.8 21.8 16.7 24.4 26.3 22.5 31.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.8 2.3 0.2 14.2 0.2 1.0 10.9 0.2 28.7
Delay (s) 36.8 32.1 18.0 36.0 16.9 25.5 37.2 22.7 59.6
Level of Service D C B D B C D C E
Approach Delay (s) 25.6 32.3 29.9 59.6
Approach LOS C C C E

Intersection Summary
HCM Average Control Delay 32.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 70.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 38 76 8 67 47 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 40 80 8 71 49 5

Direction, Lane # EB 1 EB 2 NB 1 SB 1 SB 2
Volume Total (vph) 40 80 79 49 5
Volume Left (vph) 40 0 8 0 0
Volume Right (vph) 0 80 0 0 5
Hadj (s) 0.23 -0.57 0.06 0.03 -0.57
Departure Headway (s) 4.4 3.2 4.1 4.1 3.2
Degree Utilization, x 0.05 0.07 0.09 0.06 0.00
Capacity (veh/h) 785 1121 857 861 1121
Control Delay (s) 7.6 6.4 7.5 7.3 6.2
Approach Delay (s) 6.8 7.5 7.2
Approach LOS A A A

Intersection Summary
Delay 7.1
HCM Level of Service A
Intersection Capacity Utilization 20.2% ICU Level of Service A
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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.78 1.00 1.00 1.00 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 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 0.98 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1820 1237 1681 1687 1583 1770 3539 1536 1770 3532
Flt Permitted 0.98 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1820 1237 1681 1687 1583 1770 3539 1536 1770 3532
Volume (vph) 29 33 15 451 4 583 10 445 631 312 419 5
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) 31 35 16 475 4 614 11 468 664 328 441 5
RTOR Reduction (vph) 0 0 15 0 0 131 0 0 320 0 1 0
Lane Group Flow (vph) 0 66 1 238 241 483 11 468 344 328 445 0
Confl. Peds. (#/hr) 25 25 25
Turn Type Split Perm Split pm+ov Prot Perm Prot
Protected Phases 7 7 8 8 1 5 2 1 6
Permitted Phases 7 8 2
Actuated Green, G (s) 3.2 3.2 15.7 15.7 34.2 0.8 36.6 36.6 18.5 54.3
Effective Green, g (s) 3.2 3.2 15.7 15.7 34.2 0.8 36.6 36.6 18.5 54.3
Actuated g/C Ratio 0.04 0.04 0.17 0.17 0.38 0.01 0.41 0.41 0.21 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 65 44 293 294 672 16 1439 625 364 2131
v/s Ratio Prot c0.04 0.14 c0.14 0.15 0.01 0.13 c0.19 0.13
v/s Ratio Perm 0.00 0.16 c0.22
v/c Ratio 1.02 0.01 0.81 0.82 0.72 0.69 0.33 0.55 0.90 0.21
Uniform Delay, d1 43.4 41.9 35.7 35.8 23.8 44.5 18.3 20.4 34.9 8.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.89
Incremental Delay, d2 116.0 0.1 15.6 16.2 3.7 80.1 0.6 3.5 23.0 0.2
Delay (s) 159.4 42.0 51.3 51.9 27.5 124.6 18.9 23.9 52.9 7.4
Level of Service F D D D C F B C D A
Approach Delay (s) 136.5 38.1 22.8 26.7
Approach LOS F D C C

Intersection Summary
HCM Average Control Delay 32.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 77.7% ICU Level of Service D
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 4.0 4.0
Lane Util. Factor 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 1.00 0.98 1.00 1.00 0.95 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
Frt 1.00 0.85 1.00 0.95 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1854 1583 1681 1625 3433 3539 1510 1770 3503
Flt Permitted 1.00 1.00 0.95 0.98 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1854 1583 1681 1625 3433 3539 1510 1770 3503
Volume (vph) 10 101 229 226 54 53 379 260 284 64 192 11
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) 11 106 241 238 57 56 399 274 299 67 202 12
RTOR Reduction (vph) 0 0 211 0 21 0 0 0 160 0 4 0
Lane Group Flow (vph) 0 117 30 176 154 0 399 274 139 67 210 0
Confl. Peds. (#/hr) 25 25 25 25
Turn Type Split Perm Split Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 11.3 11.3 14.5 14.5 14.2 41.8 41.8 6.4 34.0
Effective Green, g (s) 11.3 11.3 14.5 14.5 14.2 41.8 41.8 6.4 34.0
Actuated g/C Ratio 0.13 0.13 0.16 0.16 0.16 0.46 0.46 0.07 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0
Lane Grp Cap (vph) 233 199 271 262 542 1644 701 126 1323
v/s Ratio Prot c0.06 c0.10 0.09 c0.12 0.08 c0.04 0.06
v/s Ratio Perm 0.02 c0.09
v/c Ratio 0.50 0.15 0.65 0.59 0.74 0.17 0.20 0.53 0.16
Uniform Delay, d1 36.7 35.1 35.4 35.0 36.1 14.0 14.2 40.4 18.5
Progression Factor 1.00 1.00 1.00 1.00 0.85 0.83 1.07 1.00 1.00
Incremental Delay, d2 1.7 0.4 5.3 3.4 4.3 0.2 0.5 4.3 0.3
Delay (s) 38.4 35.4 40.7 38.3 34.8 11.8 15.7 44.6 18.8
Level of Service D D D D C B B D B
Approach Delay (s) 36.4 39.5 22.4 24.9
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 28.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 50.5% ICU Level of Service A
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 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92 1.00
Flpb, ped/bikes 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 0.94 1.00 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1746 1770 1863 1460 1851
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1746 1770 1863 1460 1851
Volume (vph) 26 162 211 241 17 12 254 306 381 20 503 18
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) 27 171 222 254 18 13 267 322 401 21 529 19
RTOR Reduction (vph) 0 0 78 0 10 0 0 0 316 0 1 0
Lane Group Flow (vph) 27 171 144 254 21 0 267 322 85 0 568 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 5 2 3 1 6 3 3 4 4
Permitted Phases 2 3
Actuated Green, G (s) 3.0 10.8 29.4 14.0 21.8 18.6 18.6 18.6 28.1
Effective Green, g (s) 3.0 10.8 29.4 14.0 21.8 18.6 18.6 18.6 28.1
Actuated g/C Ratio 0.03 0.12 0.34 0.16 0.25 0.21 0.21 0.21 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 61 230 604 283 435 376 396 310 594
v/s Ratio Prot 0.02 c0.09 0.05 c0.14 0.01 0.15 c0.17 c0.31
v/s Ratio Perm 0.04 0.06
v/c Ratio 0.44 0.74 0.24 0.90 0.05 0.71 0.81 0.27 0.96
Uniform Delay, d1 41.4 37.0 21.0 36.0 25.0 31.9 32.8 28.8 29.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 12.6 0.2 28.4 0.1 6.2 12.0 0.5 26.1
Delay (s) 46.5 49.6 21.2 64.5 25.0 38.2 44.8 29.3 55.1
Level of Service D D C E C D D C E
Approach Delay (s) 34.4 60.2 36.7 55.1
Approach LOS C E D E

Intersection Summary
HCM Average Control Delay 43.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 87.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 131 18 35 227 293 64
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 138 19 37 239 308 67

Direction, Lane # EB 1 EB 2 NB 1 SB 1 SB 2
Volume Total (vph) 138 19 276 308 67
Volume Left (vph) 138 0 37 0 0
Volume Right (vph) 0 19 0 0 67
Hadj (s) 0.23 -0.57 0.06 0.03 -0.57
Departure Headway (s) 5.5 3.2 4.7 4.7 3.2
Degree Utilization, x 0.21 0.02 0.36 0.40 0.06
Capacity (veh/h) 589 1121 732 741 1121
Control Delay (s) 10.0 6.3 10.4 10.8 6.4
Approach Delay (s) 9.5 10.4 10.0
Approach LOS A B A

Intersection Summary
Delay 10.0
HCM Level of Service B
Intersection Capacity Utilization 46.6% ICU Level of Service A
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 2.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 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 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1809 1770 1863 1542 1770 1828
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1809 1770 1863 1542 1770 1828
Volume (vph) 122 90 257 513 101 24 181 305 195 15 134 19
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) 128 95 271 540 106 25 191 321 205 16 141 20
RTOR Reduction (vph) 0 0 173 0 8 0 0 0 78 0 5 0
Lane Group Flow (vph) 128 95 98 540 123 0 191 321 127 16 156 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Prot pm+ov Prot
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 8
Actuated Green, G (s) 8.8 13.0 26.2 28.7 32.9 13.2 23.6 52.3 2.4 12.8
Effective Green, g (s) 8.8 13.5 26.7 28.7 33.4 13.2 23.6 52.3 4.4 12.8
Actuated g/C Ratio 0.10 0.16 0.32 0.34 0.40 0.16 0.28 0.62 0.05 0.15
Clearance Time (s) 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.0 4.0 4.0
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) 185 299 577 603 718 277 522 1031 92 278
v/s Ratio Prot 0.07 c0.05 0.03 c0.31 0.07 c0.11 c0.17 0.04 0.01 0.09
v/s Ratio Perm 0.04 0.04
v/c Ratio 0.69 0.32 0.17 0.90 0.17 0.69 0.61 0.12 0.17 0.56
Uniform Delay, d1 36.4 31.3 20.7 26.3 16.4 33.6 26.3 6.5 38.2 33.1
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 10.6 0.6 0.1 15.8 0.1 7.0 2.2 0.1 0.9 2.6
Delay (s) 47.0 31.9 20.9 42.1 16.6 40.5 28.5 6.6 39.1 35.7
Level of Service D C C D B D C A D D
Approach Delay (s) 29.8 37.1 25.4 36.0
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 31.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 84.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
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 4.0 2.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 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 0.94 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1746 1770 1863 1510 1770 1853
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1746 1770 1863 1510 1770 1853
Volume (vph) 26 162 211 241 17 12 254 306 381 20 503 18
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) 27 171 222 254 18 13 267 322 401 21 529 19
RTOR Reduction (vph) 0 0 102 0 9 0 0 0 135 0 1 0
Lane Group Flow (vph) 27 171 120 254 22 0 267 322 266 21 547 0
Confl. Peds. (#/hr) 25
Turn Type Prot pm+ov Prot Prot pm+ov Prot
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 8
Actuated Green, G (s) 3.8 13.6 30.7 16.8 26.6 17.1 46.4 63.2 2.6 31.9
Effective Green, g (s) 3.8 13.6 30.7 16.8 26.6 17.1 46.4 63.2 4.6 31.9
Actuated g/C Ratio 0.04 0.14 0.32 0.18 0.28 0.18 0.49 0.66 0.05 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 71 266 576 312 487 317 906 1064 85 620
v/s Ratio Prot 0.02 c0.09 0.04 c0.14 0.01 c0.15 0.17 0.04 0.01 c0.30
v/s Ratio Perm 0.04 0.13
v/c Ratio 0.38 0.64 0.21 0.81 0.04 0.84 0.36 0.25 0.25 0.88
Uniform Delay, d1 44.7 38.6 23.5 37.8 25.1 37.8 15.2 6.5 43.7 30.0
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 3.4 5.2 0.2 14.9 0.0 18.0 0.2 0.1 1.5 13.9
Delay (s) 48.0 43.8 23.7 52.7 25.2 55.8 15.5 6.6 45.3 43.8
Level of Service D D C D C E B A D D
Approach Delay (s) 33.5 49.7 22.8 43.9
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 33.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 95.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



 Final Transportation Impact Analysis 
Scotts Valley Target 
September 2009 
 
 

 

APPENDIX C: 
FREEWAY LEVEL OF SERVICE CALCULATIONS 

 



HCM 2000 Jurisdiction Caltrans
Diverge Ramp Junctions Analysis Year 2009
Capacity Analysis Without Mid-Town Analyst GR

General Information Freeway Data Off-Ramp Volume Adjustment
Freeway/ Analysis SFF V SFR VR Grade Length Truck/ Flow Rate
Direction Off-ramp Time Period Lanes (mph) (vph) HOV Lane? (mph) (vph) LD1 LD2 LDeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)
SR 17 NB Mount Herman Rd Existing AM 2 65.0 2,400 No 35.0 952 180 0 180 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 1,012
SR 17 NB Mount Herman Rd Existing PM 2 65.0 2,265 No 35.0 774 180 0 180 0.92 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 850
SR 17 NB Mount Herman Rd Existing Sat 2 65.0 2,174 No 35.0 818 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 898
SR 17 NB Granite Creek Rd Existing AM 2 65.0 2,273 No 25.0 517 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 580
SR 17 NB Granite Creek Rd Existing PM 2 65.0 1,777 No 25.0 373 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 419
SR 17 NB Santas Village Rd Existing AM 2 65.0 2,049 No 20.0 24 250 0 250 0.69 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 35
SR 17 NB Santas Village Rd Existing PM 2 65.0 1,649 No 20.0 7 250 0 250 0.56 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 13

SR 17 SB Mount Herman Rd Existing AM 2 65.0 1,533 No 25.0 268 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 285
SR 17 SB Mount Herman Rd Existing PM 2 65.0 1,820 No 25.0 454 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 483
SR 17 SB Mount Herman Rd Existing Sat 2 65.0 1,912 No 25.0 341 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 363
SR 17 SB Granite Creek Rd Existing AM 2 65.0 1,343 No 25.0 298 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 334
SR 17 SB Granite Creek Rd Existing PM 2 65.0 1,703 No 25.0 227 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 255

SR 17 NB Mount Herman Rd Existing+P AM 2 65.0 2,431 No 35.0 983 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,045
SR 17 NB Mount Herman Rd Existing+P PM 2 65.0 2,345 No 35.0 876 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 962
SR 17 NB Mount Herman Rd Existing+P Sat 2 65.0 2,295 No 35.0 975 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,070
SR 17 NB Granite Creek Rd Existing+AP AM 2 65.0 2,310 No 25.0 517 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 580
SR 17 NB Granite Creek Rd Existing+AP PM 2 65.0 1,875 No 25.0 373 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 419
SR 17 NB Santas Village Rd Existing+AP AM 2 65.0 2,086 No 20.0 61 250 0 250 0.69 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 89
SR 17 NB Santas Village Rd Existing+AP PM 2 65.0 1,742 No 20.0 138 250 0 250 0.56 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 249

SR 17 SB Mount Herman Rd Existing+P AM 2 65.0 1,543 No 25.0 278 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 296
SR 17 SB Mount Herman Rd Existing+P PM 2 65.0 1,847 No 25.0 520 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 553
SR 17 SB Mount Herman Rd Existing+P Sat 2 65.0 1,952 No 25.0 441 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 469
SR 17 SB Granite Creek Rd Existing+AP AM 2 65.0 1,353 No 25.0 308 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 346
SR 17 SB Granite Creek Rd Existing+AP PM 2 65.0 1,730 No 25.0 286 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 321

SR 17 NB Mount Herman Rd Cuml AM 2 65.0 2,539 No 35.0 1,031 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,096
SR 17 NB Mount Herman Rd Cuml PM 2 65.0 2,478 No 35.0 936 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,028
SR 17 NB Mount Herman Rd Cuml Sat 2 65.0 2,504 No 35.0 1,093 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,200
SR 17 NB Granite Creek Rd Cuml AM 2 65.0 2,375 No 25.0 538 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 604
SR 17 NB Granite Creek Rd Cuml PM 2 65.0 1,898 No 25.0 424 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 476
SR 17 NB Santas Village Rd Cuml AM 2 65.0 2,149 No 20.0 77 250 0 250 0.69 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 113
SR 17 NB Santas Village Rd Cuml PM 2 65.0 1,741 No 20.0 18 250 0 250 0.56 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 32

SR 17 SB Mount Herman Rd Cuml AM 2 65.0 1,606 No 25.0 303 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 322
SR 17 SB Mount Herman Rd Cuml PM 2 65.0 1,971 No 25.0 528 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 561
SR 17 SB Mount Herman Rd Cuml Sat 2 65.0 2,065 No 25.0 446 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 474
SR 17 SB Granite Creek Rd Cuml AM 2 65.0 1,404 No 25.0 332 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 373
SR 17 SB Granite Creek Rd Cuml PM 2 65.0 1,789 No 25.0 257 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 288

SR 17 NB Mount Herman Rd Cuml+P AM 2 65.0 2,570 No 35.0 1,062 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,129
SR 17 NB Mount Herman Rd Cuml+P PM 2 65.0 2,558 No 35.0 1,038 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,140
SR 17 NB Mount Herman Rd Cuml+P Sat 2 65.0 2,625 No 35.0 1,250 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,372
SR 17 NB Granite Creek Rd Cuml+AP AM 2 65.0 2,412 No 25.0 538 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 604
SR 17 NB Granite Creek Rd Cuml+AP PM 2 65.0 1,996 No 25.0 424 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 476
SR 17 NB Santas Village Rd Cuml+AP AM 2 65.0 2,186 No 20.0 114 250 0 250 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 128
SR 17 NB Santas Village Rd Cuml+AP PM 2 65.0 1,834 No 20.0 149 250 0 250 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 167

SR 17 SB Mount Herman Rd Cuml+P AM 2 65.0 1,616 No 25.0 313 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 333
SR 17 SB Mount Herman Rd Cuml+P PM 2 65.0 1,998 No 25.0 594 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 632
SR 17 SB Mount Herman Rd Cuml+P Sat 2 65.0 2,105 No 25.0 546 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 580
SR 17 SB Granite Creek Rd Cuml+AP AM 2 65.0 1,414 No 25.0 342 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 384
SR 17 SB Granite Creek Rd Cuml+AP PM 2 65.0 1,816 No 25.0 316 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 355

Decel Lane (ft)
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HCM 2000
Diverge Ramp Junctions
Capacity Analysis Without Mid-Town

General Information
Freeway/
Direction Off-ramp
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

Adjacent Upstream Ramp Data Adjacent Downstream Ramp Data
Volume Grade Length Truck/ Flow Rate Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)
No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
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HCM 2000
Diverge Ramp Junctions
Capacity Analysis Without Mid-Town

General Information
Freeway/
Direction Off-ramp
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

v 12  Estimation Capacity Checks Results Speed Estimation
v12 vFi Max vFi v3, vav34 v3, vav34 v3, vav34 v12a Max v12 vFO Max vFO vR Max vR Density, D Level of Int. Var. Inf. Area Out Lns. All vehs.

25-13 25-14 PFD (pcph) (pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcplpm) Service DS SR (mph) SO (mph) S (mph)
1.000 2,635 2,635 4,800 No 0 No No 2,635 4,400 No 1,623 4,800 No 1,012 2,000 No 25.3 C 0.519 53.1 0.0 53.1
1.000 2,487 2,487 4,800 No 0 No No 2,487 4,400 No 1,637 4,800 No 850 2,000 No 24.0 C 0.504 53.4 0.0 53.4
1.000 2,387 2,387 4,800 No 0 No No 2,387 4,400 No 1,489 4,800 No 898 2,000 No 23.2 C 0.509 53.3 0.0 53.3
1.000 2,495 2,495 4,800 No 0 No No 2,495 4,400 No 1,915 4,800 No 580 1,900 No 24.1 C 0.610 51.0 0.0 51.0
1.000 1,951 1,951 4,800 No 0 No No 1,951 4,400 No 1,532 4,800 No 419 1,900 No 19.4 B 0.596 51.3 0.0 51.3
1.000 2,249 2,249 4,800 No 0 No No 2,249 4,400 No 2,214 4,800 No 35 1,900 No 21.3 C 0.626 50.6 0.0 50.6
1.000 1,810 1,810 4,800 No 0 No No 1,810 4,400 No 1,798 4,800 No 13 1,900 No 17.6 B 0.624 50.6 0.0 50.6

1.000 1,683 1,683 4,800 No 0 No No 1,683 4,400 No 1,398 4,800 No 285 1,900 No 17.1 B 0.584 51.6 0.0 51.6
1.000 1,998 1,998 4,800 No 0 No No 1,998 4,400 No 1,515 4,800 No 483 1,900 No 19.8 B 0.601 51.2 0.0 51.2
1.000 2,099 2,099 4,800 No 0 No No 2,099 4,400 No 1,737 4,800 No 363 1,900 No 20.7 C 0.591 51.4 0.0 51.4
1.000 1,474 1,474 4,800 No 0 No No 1,474 4,400 No 1,140 4,800 No 334 1,900 No 15.3 B 0.588 51.5 0.0 51.5
1.000 1,870 1,870 4,800 No 0 No No 1,870 4,400 No 1,615 4,800 No 255 1,900 No 18.7 B 0.581 51.6 0.0 51.6

1.000 2,669 2,669 4,800 No 0 No No 2,669 4,400 No 1,624 4,800 No 1,045 2,000 No 25.6 C 0.522 53.0 0.0 53.0
1.000 2,574 2,574 4,800 No 0 No No 2,574 4,400 No 1,613 4,800 No 962 2,000 No 24.8 C 0.515 53.2 0.0 53.2
1.000 2,520 2,520 4,800 No 0 No No 2,520 4,400 No 1,449 4,800 No 1,070 2,000 No 24.3 C 0.524 52.9 0.0 52.9
1.000 2,536 2,536 4,800 No 0 No No 2,536 4,400 No 1,956 4,800 No 580 1,900 No 24.4 C 0.610 51.0 0.0 51.0
1.000 2,058 2,058 4,800 No 0 No No 2,058 4,400 No 1,640 4,800 No 419 1,900 No 20.3 C 0.596 51.3 0.0 51.3
1.000 2,290 2,290 4,800 No 0 No No 2,290 4,400 No 2,201 4,800 No 89 1,900 No 21.7 C 0.631 50.5 0.0 50.5
1.000 1,912 1,912 4,800 No 0 No No 1,912 4,400 No 1,664 4,800 No 249 1,900 No 18.4 B 0.645 50.2 0.0 50.2

1.000 1,694 1,694 4,800 No 0 No No 1,694 4,400 No 1,398 4,800 No 296 1,900 No 17.2 B 0.585 51.6 0.0 51.6
1.000 2,028 2,028 4,800 No 0 No No 2,028 4,400 No 1,475 4,800 No 553 1,900 No 20.1 C 0.608 51.0 0.0 51.0
1.000 2,143 2,143 4,800 No 0 No No 2,143 4,400 No 1,674 4,800 No 469 1,900 No 21.1 C 0.600 51.2 0.0 51.2
1.000 1,485 1,485 4,800 No 0 No No 1,485 4,400 No 1,140 4,800 No 346 1,900 No 15.4 B 0.589 51.5 0.0 51.5
1.000 1,899 1,899 4,800 No 0 No No 1,899 4,400 No 1,578 4,800 No 321 1,900 No 19.0 B 0.587 51.5 0.0 51.5

1.000 2,787 2,787 4,800 No 0 No No 2,787 4,400 No 1,691 4,800 No 1,096 2,000 No 26.6 C 0.527 52.9 0.0 52.9
1.000 2,720 2,720 4,800 No 0 No No 2,720 4,400 No 1,693 4,800 No 1,028 2,000 No 26.0 C 0.520 53.0 0.0 53.0
1.000 2,749 2,749 4,800 No 0 No No 2,749 4,400 No 1,549 4,800 No 1,200 2,000 No 26.3 C 0.536 52.7 0.0 52.7
1.000 2,607 2,607 4,800 No 0 No No 2,607 4,400 No 2,004 4,800 No 604 1,900 No 25.1 C 0.612 50.9 0.0 50.9
1.000 2,084 2,084 4,800 No 0 No No 2,084 4,400 No 1,608 4,800 No 476 1,900 No 20.6 C 0.601 51.2 0.0 51.2
1.000 2,359 2,359 4,800 No 0 No No 2,359 4,400 No 2,247 4,800 No 113 1,900 No 22.3 C 0.633 50.4 0.0 50.4
1.000 1,911 1,911 4,800 No 0 No No 1,911 4,400 No 1,879 4,800 No 32 1,900 No 18.4 B 0.626 50.6 0.0 50.6

1.000 1,763 1,763 4,800 No 0 No No 1,763 4,400 No 1,441 4,800 No 322 1,900 No 17.8 B 0.587 51.5 0.0 51.5
1.000 2,164 2,164 4,800 No 0 No No 2,164 4,400 No 1,602 4,800 No 561 1,900 No 21.2 C 0.609 51.0 0.0 51.0
1.000 2,267 2,267 4,800 No 0 No No 2,267 4,400 No 1,793 4,800 No 474 1,900 No 22.1 C 0.601 51.2 0.0 51.2
1.000 1,541 1,541 4,800 No 0 No No 1,541 4,400 No 1,169 4,800 No 373 1,900 No 15.9 B 0.592 51.4 0.0 51.4
1.000 1,964 1,964 4,800 No 0 No No 1,964 4,400 No 1,676 4,800 No 288 1,900 No 19.5 B 0.584 51.6 0.0 51.6

1.000 2,821 2,821 4,800 No 0 No No 2,821 4,400 No 1,692 4,800 No 1,129 2,000 No 26.9 C 0.530 52.8 0.0 52.8
1.000 2,808 2,808 4,800 No 0 No No 2,808 4,400 No 1,669 4,800 No 1,140 2,000 No 26.8 C 0.531 52.8 0.0 52.8
1.000 2,882 2,882 4,800 No 0 No No 2,882 4,400 No 1,510 4,800 No 1,372 2,000 No 27.4 C 0.552 52.3 0.0 52.3
1.000 2,648 2,648 4,800 No 0 No No 2,648 4,400 No 2,044 4,800 No 604 1,900 No 25.4 C 0.612 50.9 0.0 50.9
1.000 2,191 2,191 4,800 No 0 No No 2,191 4,400 No 1,715 4,800 No 476 1,900 No 21.5 C 0.601 51.2 0.0 51.2
1.000 2,400 2,400 4,800 No 0 No No 2,400 4,400 No 2,272 4,800 No 128 1,900 No 22.6 C 0.635 50.4 0.0 50.4
1.000 2,013 2,013 4,800 No 0 No No 2,013 4,400 No 1,846 4,800 No 167 1,900 No 19.3 B 0.638 50.3 0.0 50.3

1.000 1,774 1,774 4,800 No 0 No No 1,774 4,400 No 1,441 4,800 No 333 1,900 No 17.9 B 0.588 51.5 0.0 51.5
1.000 2,193 2,193 4,800 No 0 No No 2,193 4,400 No 1,562 4,800 No 632 1,900 No 21.5 C 0.615 50.9 0.0 50.9
1.000 2,311 2,311 4,800 No 0 No No 2,311 4,400 No 1,730 4,800 No 580 1,900 No 22.5 C 0.610 51.0 0.0 51.0
1.000 1,552 1,552 4,800 No 0 No No 1,552 4,400 No 1,169 4,800 No 384 1,900 No 16.0 B 0.593 51.4 0.0 51.4
1.000 1,994 1,994 4,800 No 0 No No 1,994 4,400 No 1,639 4,800 No 355 1,900 No 19.8 B 0.590 51.4 0.0 51.4

LEQ
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HCM 2000 Jurisdiction Caltrans
Merge Ramp Junctions Analysis Year 2009
Capacity Analysis Without Mid-Town Analyst GR

General Information Freeway Data On-Ramp Volume Adjustment
Freeway/ Analysis SFF V SFR VR Grade Length Truck/ Flow Rate
Direction On-ramp Time Period Lanes (mph) (vph) HOV Lane? (mph) (vph) LA1 LA2 LAeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)
SR 17 NB Mount Herman Rd Existing AM 2 65.0 1,448 No 25.0 824 450 0 450 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 876
SR 17 NB Mount Herman Rd Existing PM 2 65.0 1,492 No 25.0 285 450 0 450 0.92 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 313
SR 17 NB Mount Herman Rd Existing Sat 2 65.0 1,356 No 25.0 331 450 0 450 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 363
SR 17 NB Granite Creek Rd Existing AM 2 65.0 1,755 No 25.0 294 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 330
SR 17 NB Granite Creek Rd Existing PM 2 65.0 1,403 No 25.0 246 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 276
SR 17 NB Santas Village Rd Existing AM 2 65.0 1,736 No 20.0 5 500 0 500 0.69 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 7
SR 17 NB Santas Village Rd Existing PM 2 65.0 1,409 No 20.0 13 500 0 500 0.56 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 23

SR 17 SB Mount Herman Rd Existing AM 2 65.0 1,265 No 35.0 995 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 1,058
SR 17 SB Mount Herman Rd Existing PM 2 65.0 1,366 No 35.0 644 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 685
SR 17 SB Mount Herman Rd Existing Sat 2 65.0 1,571 No 35.0 811 340 0 340 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 862
SR 17 SB Granite Creek Rd Existing AM 2 65.0 1,045 No 25.0 487 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 547
SR 17 SB Granite Creek Rd Existing PM 2 65.0 1,475 No 25.0 344 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 386

SR 17 NB Mount Herman Rd Existing+P AM 2 65.0 1,448 No 25.0 829 450 0 450 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 881
SR 17 NB Mount Herman Rd Existing+P PM 2 65.0 1,470 No 25.0 338 450 0 450 0.92 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 371
SR 17 NB Mount Herman Rd Existing+P Sat 2 65.0 1,320 No 25.0 413 450 0 450 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 453
SR 17 NB Granite Creek Rd Existing+AP AM 2 65.0 1,792 No 25.0 294 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 330
SR 17 NB Granite Creek Rd Existing+AP PM 2 65.0 1,501 No 25.0 246 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 276
SR 17 NB Santas Village Rd Existing+AP AM 2 65.0 1,736 No 20.0 10 500 0 500 0.69 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 15
SR 17 NB Santas Village Rd Existing+AP PM 2 65.0 1,371 No 20.0 77 500 0 500 0.56 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 139

SR 17 SB Mount Herman Rd Existing+P AM 2 65.0 1,265 No 35.0 1,010 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 1,074
SR 17 SB Mount Herman Rd Existing+P PM 2 65.0 1,327 No 35.0 766 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 814
SR 17 SB Mount Herman Rd Existing+P Sat 2 65.0 1,511 No 35.0 987 340 0 340 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,049
SR 17 SB Granite Creek Rd Existing+AP AM 2 65.0 1,045 No 25.0 505 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 567
SR 17 SB Granite Creek Rd Existing+AP PM 2 65.0 1,443 No 25.0 474 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 532

SR 17 NB Mount Herman Rd Cuml AM 2 65.0 1,508 No 25.0 866 450 0 450 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 921
SR 17 NB Mount Herman Rd Cuml PM 2 65.0 1,543 No 25.0 355 450 0 450 0.92 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 390
SR 17 NB Mount Herman Rd Cuml Sat 2 65.0 1,411 No 25.0 415 450 0 450 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 456
SR 17 NB Granite Creek Rd Cuml AM 2 65.0 1,836 No 25.0 313 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 351
SR 17 NB Granite Creek Rd Cuml PM 2 65.0 1,473 No 25.0 269 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 302
SR 17 NB Santas Village Rd Cuml AM 2 65.0 1,783 No 20.0 8 500 0 500 0.69 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 12
SR 17 NB Santas Village Rd Cuml PM 2 65.0 1,490 No 20.0 35 500 0 500 0.56 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 63

SR 17 SB Mount Herman Rd Cuml AM 2 65.0 1,302 No 35.0 1,074 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 1,142
SR 17 SB Mount Herman Rd Cuml PM 2 65.0 1,444 No 35.0 817 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 869
SR 17 SB Mount Herman Rd Cuml Sat 2 65.0 1,619 No 35.0 1,022 340 0 340 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,087
SR 17 SB Granite Creek Rd Cuml AM 2 65.0 1,072 No 25.0 533 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 598
SR 17 SB Granite Creek Rd Cuml PM 2 65.0 1,531 No 25.0 439 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 493

SR 17 NB Mount Herman Rd Cuml+P AM 2 65.0 1,508 No 25.0 871 450 0 450 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 926
SR 17 NB Mount Herman Rd Cuml+P PM 2 65.0 1,521 No 25.0 408 450 0 450 0.92 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 448
SR 17 NB Mount Herman Rd Cuml+P Sat 2 65.0 1,375 No 25.0 497 450 0 450 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 546
SR 17 NB Granite Creek Rd Cuml+AP AM 2 65.0 1,873 No 25.0 313 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 351
SR 17 NB Granite Creek Rd Cuml+AP PM 2 65.0 1,571 No 25.0 269 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 302
SR 17 NB Santas Village Rd Cuml+AP AM 2 65.0 1,783 No 20.0 13 500 0 500 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 15
SR 17 NB Santas Village Rd Cuml+AP PM 2 65.0 1,452 No 20.0 99 500 0 500 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 111

SR 17 SB Mount Herman Rd Cuml+P AM 2 65.0 1,302 No 35.0 1,089 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 1,158
SR 17 SB Mount Herman Rd Cuml+P PM 2 65.0 1,405 No 35.0 939 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 998
SR 17 SB Mount Herman Rd Cuml+P Sat 2 65.0 1,559 No 35.0 1,198 340 0 340 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,274
SR 17 SB Granite Creek Rd Cuml+AP AM 2 65.0 1,072 No 25.0 551 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 618
SR 17 SB Granite Creek Rd Cuml+AP PM 2 65.0 1,499 No 25.0 569 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 639

Accel Lane (ft)
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HCM 2000
Merge Ramp Junctions
Capacity Analysis Without Mid-Town

General Information
Freeway/
Direction On-ramp
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

Adjacent Upstream Ramp Data Adjacent Downstream Ramp Data
Volume Grade Length Truck/ Flow Rate Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)
No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
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HCM 2000
Merge Ramp Junctions
Capacity Analysis Without Mid-Town

General Information
Freeway/
Direction On-ramp
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

v 12  Estimation Capacity Checks Results
v12 vFi Max vFi vFO Max vFO v3, vav34 v3, vav34 v3, vav34 v12a vR12a Max vR12a vR Max vR Density, D Level of

25-2 25-3 1 2 3 PFM (pcph) (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcplpm) Service
0.590 1.000 1,590 1,590 4,800 No 2,466 4,800 No 0 No No 1,590 2,466 4,600 No 876 1,900 No 21.5 C
0.590 1.000 1,638 1,638 4,800 No 1,951 4,800 No 0 No No 1,638 1,951 4,600 No 313 1,900 No 17.7 B
0.590 1.000 1,489 1,489 4,800 No 1,852 4,800 No 0 No No 1,489 1,852 4,600 No 363 1,900 No 16.9 B
0.587 1.000 1,927 1,927 4,800 No 2,257 4,800 No 0 No No 1,927 2,257 4,600 No 330 1,900 No 20.8 C
0.587 1.000 1,540 1,540 4,800 No 1,816 4,800 No 0 No No 1,540 1,816 4,600 No 276 1,900 No 17.4 B
0.592 1.000 1,906 1,906 4,800 No 1,913 4,800 No 0 No No 1,906 1,913 4,600 No 7 1,900 No 17.3 B

1.000 1,547 1,547 4,800 No 1,570 4,800 No 0 No No 1,547 1,570 4,600 No 23 1,900 No 14.6 B

0.587 1.000 1,389 1,389 4,800 No 2,447 4,800 No 0 No No 1,389 2,447 4,600 No 1,058 2,000 No 21.9 C
0.587 1.000 1,500 1,500 4,800 No 2,184 4,800 No 0 No No 1,500 2,184 4,600 No 685 2,000 No 20.1 C
0.587 1.000 1,725 1,725 4,800 No 2,587 4,800 No 0 No No 1,725 2,587 4,600 No 862 2,000 No 23.1 C
0.597 1.000 1,147 1,147 4,800 No 1,694 4,800 No 0 No No 1,147 1,694 4,600 No 547 1,900 No 14.0 B
0.597 1.000 1,619 1,619 4,800 No 2,005 4,800 No 0 No No 1,619 2,005 4,600 No 386 1,900 No 16.6 B

0.590 1.000 1,590 1,590 4,800 No 2,471 4,800 No 0 No No 1,590 2,471 4,600 No 881 1,900 No 21.5 C
0.590 1.000 1,614 1,614 4,800 No 1,985 4,800 No 0 No No 1,614 1,985 4,600 No 371 1,900 No 18.0 B
0.590 1.000 1,449 1,449 4,800 No 1,903 4,800 No 0 No No 1,449 1,903 4,600 No 453 1,900 No 17.3 B
0.587 1.000 1,967 1,967 4,800 No 2,297 4,800 No 0 No No 1,967 2,297 4,600 No 330 1,900 No 21.1 C
0.587 1.000 1,648 1,648 4,800 No 1,924 4,800 No 0 No No 1,648 1,924 4,600 No 276 1,900 No 18.2 B
0.592 1.000 1,906 1,906 4,800 No 1,920 4,800 No 0 No No 1,906 1,920 4,600 No 15 1,900 No 17.3 B
0.592 1.000 1,505 1,505 4,800 No 1,644 4,800 No 0 No No 1,505 1,644 4,600 No 139 1,900 No 15.1 B

0.587 1.000 1,389 1,389 4,800 No 2,463 4,800 No 0 No No 1,389 2,463 4,600 No 1,074 2,000 No 22.1 C
0.587 1.000 1,457 1,457 4,800 No 2,271 4,800 No 0 No No 1,457 2,271 4,600 No 814 2,000 No 20.7 C
0.587 1.000 1,659 1,659 4,800 No 2,708 4,800 No 0 No No 1,659 2,708 4,600 No 1,049 2,000 No 24.0 C
0.597 1.000 1,147 1,147 4,800 No 1,714 4,800 No 0 No No 1,147 1,714 4,600 No 567 1,900 No 14.2 B
0.597 1.000 1,584 1,584 4,800 No 2,116 4,800 No 0 No No 1,584 2,116 4,600 No 532 1,900 No 17.3 B

0.590 1.000 1,656 1,656 4,800 No 2,576 4,800 No 0 No No 1,656 2,576 4,600 No 921 1,900 No 22.3 C
0.590 1.000 1,694 1,694 4,800 No 2,084 4,800 No 0 No No 1,694 2,084 4,600 No 390 1,900 No 18.7 B
0.590 1.000 1,549 1,549 4,800 No 2,005 4,800 No 0 No No 1,549 2,005 4,600 No 456 1,900 No 18.1 B
0.587 1.000 2,016 2,016 4,800 No 2,367 4,800 No 0 No No 2,016 2,367 4,600 No 351 1,900 No 21.6 C
0.587 1.000 1,617 1,617 4,800 No 1,919 4,800 No 0 No No 1,617 1,919 4,600 No 302 1,900 No 18.2 B
0.592 1.000 1,957 1,957 4,800 No 1,969 4,800 No 0 No No 1,957 1,969 4,600 No 12 1,900 No 17.7 B
0.592 1.000 1,636 1,636 4,800 No 1,699 4,800 No 0 No No 1,636 1,699 4,600 No 63 1,900 No 15.6 B

0.587 1.000 1,429 1,429 4,800 No 2,571 4,800 No 0 No No 1,429 2,571 4,600 No 1,142 2,000 No 22.9 C
0.587 1.000 1,585 1,585 4,800 No 2,454 4,800 No 0 No No 1,585 2,454 4,600 No 869 2,000 No 22.1 C
0.587 1.000 1,777 1,777 4,800 No 2,864 4,800 No 0 No No 1,777 2,864 4,600 No 1,087 2,000 No 25.2 C
0.597 1.000 1,177 1,177 4,800 No 1,775 4,800 No 0 No No 1,177 1,775 4,600 No 598 1,900 No 14.7 B
0.597 1.000 1,681 1,681 4,800 No 2,173 4,800 No 0 No No 1,681 2,173 4,600 No 493 1,900 No 17.8 B

0.590 1.000 1,656 1,656 4,800 No 2,582 4,800 No 0 No No 1,656 2,582 4,600 No 926 1,900 No 22.4 C
0.590 1.000 1,670 1,670 4,800 No 2,118 4,800 No 0 No No 1,670 2,118 4,600 No 448 1,900 No 19.0 B
0.590 1.000 1,510 1,510 4,800 No 2,055 4,800 No 0 No No 1,510 2,055 4,600 No 546 1,900 No 18.4 B
0.587 1.000 2,056 2,056 4,800 No 2,407 4,800 No 0 No No 2,056 2,407 4,600 No 351 1,900 No 22.0 C
0.587 1.000 1,725 1,725 4,800 No 2,027 4,800 No 0 No No 1,725 2,027 4,600 No 302 1,900 No 19.0 B
0.592 1.000 1,957 1,957 4,800 No 1,972 4,800 No 0 No No 1,957 1,972 4,600 No 15 1,900 No 17.7 B
0.592 1.000 1,594 1,594 4,800 No 1,705 4,800 No 0 No No 1,594 1,705 4,600 No 111 1,900 No 15.6 B

0.587 1.000 1,429 1,429 4,800 No 2,587 4,800 No 0 No No 1,429 2,587 4,600 No 1,158 2,000 No 23.0 C
0.587 1.000 1,542 1,542 4,800 No 2,541 4,800 No 0 No No 1,542 2,541 4,600 No 998 2,000 No 22.7 C
0.587 1.000 1,712 1,712 4,800 No 2,985 4,800 No 0 No No 1,712 2,985 4,600 No 1,274 2,000 No 26.0 C
0.597 1.000 1,177 1,177 4,800 No 1,795 4,800 No 0 No No 1,177 1,795 4,600 No 618 1,900 No 14.8 B
0.597 1.000 1,646 1,646 4,800 No 2,284 4,800 No 0 No No 1,646 2,284 4,600 No 639 1,900 No 18.6 B

LEQ PFM Equations
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HCM 2000
Merge Ramp Junctions
Capacity Analysis Without Mid-Town

General Information
Freeway/
Direction On-ramp
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

Speed Estimation
Int. Var. Inf. Area Out Lns. All vehs.

MS SR (mph) SO (mph) S (mph)
0.344 57.1 0.0 57.1
0.326 57.5 0.0 57.5
0.323 57.6 0.0 57.6
0.341 57.2 0.0 57.2
0.328 57.5 0.0 57.5
0.327 57.5 0.0 57.5
0.320 57.6 0.0 57.6

0.342 57.1 0.0 57.1
0.332 57.4 0.0 57.4
0.349 57.0 0.0 57.0
0.307 57.9 0.0 57.9
0.315 57.8 0.0 57.8

0.345 57.1 0.0 57.1
0.327 57.5 0.0 57.5
0.325 57.5 0.0 57.5
0.343 57.1 0.0 57.1
0.331 57.4 0.0 57.4
0.328 57.5 0.0 57.5
0.321 57.6 0.0 57.6

0.343 57.1 0.0 57.1
0.335 57.3 0.0 57.3
0.356 56.8 0.0 56.8
0.308 57.9 0.0 57.9
0.318 57.7 0.0 57.7

0.350 57.0 0.0 57.0
0.330 57.4 0.0 57.4
0.327 57.5 0.0 57.5
0.346 57.1 0.0 57.1
0.331 57.4 0.0 57.4
0.329 57.4 0.0 57.4
0.322 57.6 0.0 57.6

0.348 57.0 0.0 57.0
0.343 57.1 0.0 57.1
0.366 56.6 0.0 56.6
0.309 57.9 0.0 57.9
0.320 57.6 0.0 57.6

0.350 56.9 0.0 56.9
0.331 57.4 0.0 57.4
0.329 57.4 0.0 57.4
0.347 57.0 0.0 57.0
0.334 57.3 0.0 57.3
0.329 57.4 0.0 57.4
0.322 57.6 0.0 57.6

0.349 57.0 0.0 57.0
0.347 57.0 0.0 57.0
0.374 56.4 0.0 56.4
0.309 57.9 0.0 57.9
0.324 57.5 0.0 57.5
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HCM 2000 Jurisdiction Caltrans
Diverge Ramp Junctions Analysis Year 2009
Capacity Analysis With Mid-Town Analyst GR

General Information Freeway Data Off-Ramp Volume Adjustment
Freeway/ Analysis SFF V SFR VR Grade Length Truck/ Flow Rate
Direction Off-ramp Time Period Lanes (mph) (vph) HOV Lane? (mph) (vph) LD1 LD2 LDeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)
SR 17 NB Mount Herman Rd Existing AM 2 65.0 2,400 No 35.0 952 180 0 180 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 1,012
SR 17 NB Mount Herman Rd Existing PM 2 65.0 2,265 No 35.0 774 180 0 180 0.92 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 850
SR 17 NB Mount Herman Rd Existing Sat 2 65.0 2,174 No 35.0 818 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 898
SR 17 NB Granite Creek Rd Existing AM 2 65.0 2,273 No 25.0 517 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 580
SR 17 NB Granite Creek Rd Existing PM 2 65.0 1,777 No 25.0 373 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 419
SR 17 NB Santas Village Rd Existing AM 2 65.0 2,049 No 20.0 24 250 0 250 0.69 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 35
SR 17 NB Santas Village Rd Existing PM 2 65.0 1,649 No 20.0 7 250 0 250 0.56 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 13

SR 17 SB Mount Herman Rd Existing AM 2 65.0 1,533 No 25.0 268 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 285
SR 17 SB Mount Herman Rd Existing PM 2 65.0 1,820 No 25.0 454 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 483
SR 17 SB Mount Herman Rd Existing Sat 2 65.0 1,912 No 25.0 341 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 363
SR 17 SB Granite Creek Rd Existing AM 2 65.0 1,343 No 25.0 298 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 334
SR 17 SB Granite Creek Rd Existing PM 2 65.0 1,703 No 25.0 227 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 255

SR 17 NB Mount Herman Rd Existing+P AM 2 65.0 2,431 No 35.0 983 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,045
SR 17 NB Mount Herman Rd Existing+P PM 2 65.0 2,345 No 35.0 876 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 962
SR 17 NB Mount Herman Rd Existing+P Sat 2 65.0 2,295 No 35.0 975 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,070
SR 17 NB Granite Creek Rd Existing+AP AM 2 65.0 2,310 No 25.0 517 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 580
SR 17 NB Granite Creek Rd Existing+AP PM 2 65.0 1,875 No 25.0 373 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 419
SR 17 NB Santas Village Rd Existing+AP AM 2 65.0 2,086 No 20.0 61 250 0 250 0.69 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 89
SR 17 NB Santas Village Rd Existing+AP PM 2 65.0 1,742 No 20.0 138 250 0 250 0.56 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 249

SR 17 SB Mount Herman Rd Existing+P AM 2 65.0 1,543 No 25.0 278 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 296
SR 17 SB Mount Herman Rd Existing+P PM 2 65.0 1,847 No 25.0 520 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 553
SR 17 SB Mount Herman Rd Existing+P Sat 2 65.0 1,952 No 25.0 441 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 469
SR 17 SB Granite Creek Rd Existing+AP AM 2 65.0 1,353 No 25.0 308 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 346
SR 17 SB Granite Creek Rd Existing+AP PM 2 65.0 1,730 No 25.0 286 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 321

SR 17 NB Mount Herman Rd Cuml AM 2 65.0 2,539 No 35.0 1,029 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,094
SR 17 NB Mount Herman Rd Cuml PM 2 65.0 2,478 No 35.0 932 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,023
SR 17 NB Mount Herman Rd Cuml Sat 2 65.0 2,504 No 35.0 1,089 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,196
SR 17 NB Granite Creek Rd Cuml AM 2 65.0 2,374 No 25.0 531 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 596
SR 17 NB Granite Creek Rd Cuml PM 2 65.0 1,892 No 25.0 409 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 459
SR 17 NB Santas Village Rd Cuml AM 2 65.0 2,149 No 20.0 77 250 0 250 0.69 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 113
SR 17 NB Santas Village Rd Cuml PM 2 65.0 1,741 No 20.0 18 250 0 250 0.56 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 32

SR 17 SB Mount Herman Rd Cuml AM 2 65.0 1,607 No 25.0 303 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 322
SR 17 SB Mount Herman Rd Cuml PM 2 65.0 1,967 No 25.0 521 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 554
SR 17 SB Mount Herman Rd Cuml Sat 2 65.0 2,060 No 25.0 438 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 466
SR 17 SB Granite Creek Rd Cuml AM 2 65.0 1,404 No 25.0 327 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 367
SR 17 SB Granite Creek Rd Cuml PM 2 65.0 1,789 No 25.0 248 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 278

SR 17 NB Mount Herman Rd Cuml+P AM 2 65.0 2,570 No 35.0 1,060 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,127
SR 17 NB Mount Herman Rd Cuml+P PM 2 65.0 2,558 No 35.0 1,034 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,135
SR 17 NB Mount Herman Rd Cuml+P Sat 2 65.0 2,625 No 35.0 1,246 180 0 180 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,368
SR 17 NB Granite Creek Rd Cuml+AP AM 2 65.0 2,411 No 25.0 531 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 596
SR 17 NB Granite Creek Rd Cuml+AP PM 2 65.0 1,990 No 25.0 409 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 459
SR 17 NB Santas Village Rd Cuml+AP AM 2 65.0 2,186 No 20.0 114 250 0 250 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 128
SR 17 NB Santas Village Rd Cuml+AP PM 2 65.0 1,834 No 20.0 149 250 0 250 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 167

SR 17 SB Mount Herman Rd Cuml+P AM 2 65.0 1,617 No 25.0 313 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 333
SR 17 SB Mount Herman Rd Cuml+P PM 2 65.0 1,994 No 25.0 587 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 624
SR 17 SB Mount Herman Rd Cuml+P Sat 2 65.0 2,100 No 25.0 538 180 0 180 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 572
SR 17 SB Granite Creek Rd Cuml+AP AM 2 65.0 1,414 No 25.0 337 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 378
SR 17 SB Granite Creek Rd Cuml+AP PM 2 65.0 1,816 No 25.0 307 180 0 180 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 345

Decel Lane (ft)
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HCM 2000
Diverge Ramp Junctions
Capacity Analysis With Mid-Town 

General Information
Freeway/
Direction Off-ramp
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

Adjacent Upstream Ramp Data Adjacent Downstream Ramp Data
Volume Grade Length Truck/ Flow Rate Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)
No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
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HCM 2000
Diverge Ramp Junctions
Capacity Analysis With Mid-Town 

General Information
Freeway/
Direction Off-ramp
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

v 12  Estimation Capacity Checks Results Speed Estimation
v12 vFi Max vFi v3, vav34 v3, vav34 v3, vav34 v12a Max v12 vFO Max vFO vR Max vR Density, D Level of Int. Var. Inf. Area Out Lns. All vehs.

25-13 25-14 PFD (pcph) (pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcplpm) Service DS SR (mph) SO (mph) S (mph)
1.000 2,635 2,635 4,800 No 0 No No 2,635 4,400 No 1,623 4,800 No 1,012 2,000 No 25.3 C 0.519 53.1 0.0 53.1
1.000 2,487 2,487 4,800 No 0 No No 2,487 4,400 No 1,637 4,800 No 850 2,000 No 24.0 C 0.504 53.4 0.0 53.4
1.000 2,387 2,387 4,800 No 0 No No 2,387 4,400 No 1,489 4,800 No 898 2,000 No 23.2 C 0.509 53.3 0.0 53.3
1.000 2,495 2,495 4,800 No 0 No No 2,495 4,400 No 1,915 4,800 No 580 1,900 No 24.1 C 0.610 51.0 0.0 51.0
1.000 1,951 1,951 4,800 No 0 No No 1,951 4,400 No 1,532 4,800 No 419 1,900 No 19.4 B 0.596 51.3 0.0 51.3
1.000 2,249 2,249 4,800 No 0 No No 2,249 4,400 No 2,214 4,800 No 35 1,900 No 21.3 C 0.626 50.6 0.0 50.6
1.000 1,810 1,810 4,800 No 0 No No 1,810 4,400 No 1,798 4,800 No 13 1,900 No 17.6 B 0.624 50.6 0.0 50.6

1.000 1,683 1,683 4,800 No 0 No No 1,683 4,400 No 1,398 4,800 No 285 1,900 No 17.1 B 0.584 51.6 0.0 51.6
1.000 1,998 1,998 4,800 No 0 No No 1,998 4,400 No 1,515 4,800 No 483 1,900 No 19.8 B 0.601 51.2 0.0 51.2
1.000 2,099 2,099 4,800 No 0 No No 2,099 4,400 No 1,737 4,800 No 363 1,900 No 20.7 C 0.591 51.4 0.0 51.4
1.000 1,474 1,474 4,800 No 0 No No 1,474 4,400 No 1,140 4,800 No 334 1,900 No 15.3 B 0.588 51.5 0.0 51.5
1.000 1,870 1,870 4,800 No 0 No No 1,870 4,400 No 1,615 4,800 No 255 1,900 No 18.7 B 0.581 51.6 0.0 51.6

1.000 2,669 2,669 4,800 No 0 No No 2,669 4,400 No 1,624 4,800 No 1,045 2,000 No 25.6 C 0.522 53.0 0.0 53.0
1.000 2,574 2,574 4,800 No 0 No No 2,574 4,400 No 1,613 4,800 No 962 2,000 No 24.8 C 0.515 53.2 0.0 53.2
1.000 2,520 2,520 4,800 No 0 No No 2,520 4,400 No 1,449 4,800 No 1,070 2,000 No 24.3 C 0.524 52.9 0.0 52.9
1.000 2,536 2,536 4,800 No 0 No No 2,536 4,400 No 1,956 4,800 No 580 1,900 No 24.4 C 0.610 51.0 0.0 51.0
1.000 2,058 2,058 4,800 No 0 No No 2,058 4,400 No 1,640 4,800 No 419 1,900 No 20.3 C 0.596 51.3 0.0 51.3
1.000 2,290 2,290 4,800 No 0 No No 2,290 4,400 No 2,201 4,800 No 89 1,900 No 21.7 C 0.631 50.5 0.0 50.5
1.000 1,912 1,912 4,800 No 0 No No 1,912 4,400 No 1,664 4,800 No 249 1,900 No 18.4 B 0.645 50.2 0.0 50.2

1.000 1,694 1,694 4,800 No 0 No No 1,694 4,400 No 1,398 4,800 No 296 1,900 No 17.2 B 0.585 51.6 0.0 51.6
1.000 2,028 2,028 4,800 No 0 No No 2,028 4,400 No 1,475 4,800 No 553 1,900 No 20.1 C 0.608 51.0 0.0 51.0
1.000 2,143 2,143 4,800 No 0 No No 2,143 4,400 No 1,674 4,800 No 469 1,900 No 21.1 C 0.600 51.2 0.0 51.2
1.000 1,485 1,485 4,800 No 0 No No 1,485 4,400 No 1,140 4,800 No 346 1,900 No 15.4 B 0.589 51.5 0.0 51.5
1.000 1,899 1,899 4,800 No 0 No No 1,899 4,400 No 1,578 4,800 No 321 1,900 No 19.0 B 0.587 51.5 0.0 51.5

1.000 2,787 2,787 4,800 No 0 No No 2,787 4,400 No 1,693 4,800 No 1,094 2,000 No 26.6 C 0.526 52.9 0.0 52.9
1.000 2,720 2,720 4,800 No 0 No No 2,720 4,400 No 1,697 4,800 No 1,023 2,000 No 26.0 C 0.520 53.0 0.0 53.0
1.000 2,749 2,749 4,800 No 0 No No 2,749 4,400 No 1,553 4,800 No 1,196 2,000 No 26.3 C 0.536 52.7 0.0 52.7
1.000 2,606 2,606 4,800 No 0 No No 2,606 4,400 No 2,010 4,800 No 596 1,900 No 25.0 C 0.612 50.9 0.0 50.9
1.000 2,077 2,077 4,800 No 0 No No 2,077 4,400 No 1,618 4,800 No 459 1,900 No 20.5 C 0.599 51.2 0.0 51.2
1.000 2,359 2,359 4,800 No 0 No No 2,359 4,400 No 2,247 4,800 No 113 1,900 No 22.3 C 0.633 50.4 0.0 50.4
1.000 1,911 1,911 4,800 No 0 No No 1,911 4,400 No 1,879 4,800 No 32 1,900 No 18.4 B 0.626 50.6 0.0 50.6

1.000 1,764 1,764 4,800 No 0 No No 1,764 4,400 No 1,442 4,800 No 322 1,900 No 17.8 B 0.587 51.5 0.0 51.5
1.000 2,159 2,159 4,800 No 0 No No 2,159 4,400 No 1,606 4,800 No 554 1,900 No 21.2 C 0.608 51.0 0.0 51.0
1.000 2,262 2,262 4,800 No 0 No No 2,262 4,400 No 1,796 4,800 No 466 1,900 No 22.1 C 0.600 51.2 0.0 51.2
1.000 1,541 1,541 4,800 No 0 No No 1,541 4,400 No 1,174 4,800 No 367 1,900 No 15.9 B 0.591 51.4 0.0 51.4
1.000 1,964 1,964 4,800 No 0 No No 1,964 4,400 No 1,686 4,800 No 278 1,900 No 19.5 B 0.583 51.6 0.0 51.6

1.000 2,821 2,821 4,800 No 0 No No 2,821 4,400 No 1,694 4,800 No 1,127 2,000 No 26.9 C 0.529 52.8 0.0 52.8
1.000 2,808 2,808 4,800 No 0 No No 2,808 4,400 No 1,673 4,800 No 1,135 2,000 No 26.8 C 0.530 52.8 0.0 52.8
1.000 2,882 2,882 4,800 No 0 No No 2,882 4,400 No 1,514 4,800 No 1,368 2,000 No 27.4 C 0.551 52.3 0.0 52.3
1.000 2,647 2,647 4,800 No 0 No No 2,647 4,400 No 2,051 4,800 No 596 1,900 No 25.4 C 0.612 50.9 0.0 50.9
1.000 2,185 2,185 4,800 No 0 No No 2,185 4,400 No 1,726 4,800 No 459 1,900 No 21.4 C 0.599 51.2 0.0 51.2
1.000 2,400 2,400 4,800 No 0 No No 2,400 4,400 No 2,272 4,800 No 128 1,900 No 22.6 C 0.635 50.4 0.0 50.4
1.000 2,013 2,013 4,800 No 0 No No 2,013 4,400 No 1,846 4,800 No 167 1,900 No 19.3 B 0.638 50.3 0.0 50.3

1.000 1,775 1,775 4,800 No 0 No No 1,775 4,400 No 1,442 4,800 No 333 1,900 No 17.9 B 0.588 51.5 0.0 51.5
1.000 2,189 2,189 4,800 No 0 No No 2,189 4,400 No 1,565 4,800 No 624 1,900 No 21.5 C 0.614 50.9 0.0 50.9
1.000 2,305 2,305 4,800 No 0 No No 2,305 4,400 No 1,733 4,800 No 572 1,900 No 22.5 C 0.609 51.0 0.0 51.0
1.000 1,552 1,552 4,800 No 0 No No 1,552 4,400 No 1,174 4,800 No 378 1,900 No 16.0 B 0.592 51.4 0.0 51.4
1.000 1,994 1,994 4,800 No 0 No No 1,994 4,400 No 1,649 4,800 No 345 1,900 No 19.8 B 0.589 51.5 0.0 51.5

LEQ
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HCM 2000 Jurisdiction Caltrans
Merge Ramp Junctions Analysis Year 2009
Capacity Analysis With Mid-Town Analyst GR

General Information Freeway Data On-Ramp Volume Adjustment
Freeway/ Analysis SFF V SFR VR Grade Length Truck/ Flow Rate
Direction On-ramp Time Period Lanes (mph) (vph) HOV Lane? (mph) (vph) LA1 LA2 LAeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)
SR 17 NB Mount Herman Rd Existing AM 2 65.0 1,448 No 25.0 824 450 0 450 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 876
SR 17 NB Mount Herman Rd Existing PM 2 65.0 1,492 No 25.0 285 450 0 450 0.92 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 313
SR 17 NB Mount Herman Rd Existing Sat 2 65.0 1,356 No 25.0 331 450 0 450 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 363
SR 17 NB Granite Creek Rd Existing AM 2 65.0 1,755 No 25.0 294 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 330
SR 17 NB Granite Creek Rd Existing PM 2 65.0 1,403 No 25.0 246 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 276
SR 17 NB Santas Village Rd Existing AM 2 65.0 1,736 No 20.0 5 500 0 500 0.69 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 7
SR 17 NB Santas Village Rd Existing PM 2 65.0 1,409 No 20.0 13 500 0 500 0.56 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 23

SR 17 SB Mount Herman Rd Existing AM 2 65.0 1,265 No 35.0 995 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 1,058
SR 17 SB Mount Herman Rd Existing PM 2 65.0 1,366 No 35.0 644 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 685
SR 17 SB Mount Herman Rd Existing Sat 2 65.0 1,571 No 35.0 811 340 0 340 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 862
SR 17 SB Granite Creek Rd Existing AM 2 65.0 1,045 No 25.0 487 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 547
SR 17 SB Granite Creek Rd Existing PM 2 65.0 1,475 No 25.0 344 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 386

SR 17 NB Mount Herman Rd Existing+P AM 2 65.0 1,448 No 25.0 829 450 0 450 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 881
SR 17 NB Mount Herman Rd Existing+P PM 2 65.0 1,470 No 25.0 338 450 0 450 0.92 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 371
SR 17 NB Mount Herman Rd Existing+P Sat 2 65.0 1,320 No 25.0 413 450 0 450 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 453
SR 17 NB Granite Creek Rd Existing+AP AM 2 65.0 1,792 No 25.0 294 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 330
SR 17 NB Granite Creek Rd Existing+AP PM 2 65.0 1,501 No 25.0 246 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 276
SR 17 NB Santas Village Rd Existing+AP AM 2 65.0 1,736 No 20.0 10 500 0 500 0.69 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 15
SR 17 NB Santas Village Rd Existing+AP PM 2 65.0 1,371 No 20.0 77 500 0 500 0.56 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 139

SR 17 SB Mount Herman Rd Existing+P AM 2 65.0 1,265 No 35.0 1,010 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 1,074
SR 17 SB Mount Herman Rd Existing+P PM 2 65.0 1,327 No 35.0 766 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 814
SR 17 SB Mount Herman Rd Existing+P Sat 2 65.0 1,511 No 35.0 987 340 0 340 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,049
SR 17 SB Granite Creek Rd Existing+AP AM 2 65.0 1,045 No 25.0 505 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 567
SR 17 SB Granite Creek Rd Existing+AP PM 2 65.0 1,443 No 25.0 474 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 532

SR 17 NB Mount Herman Rd Cuml AM 2 65.0 1,510 No 25.0 861 450 0 450 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 915
SR 17 NB Mount Herman Rd Cuml PM 2 65.0 1,547 No 25.0 350 450 0 450 0.92 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 384
SR 17 NB Mount Herman Rd Cuml Sat 2 65.0 1,415 No 25.0 408 450 0 450 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 448
SR 17 NB Granite Creek Rd Cuml AM 2 65.0 1,842 No 25.0 307 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 345
SR 17 NB Granite Creek Rd Cuml PM 2 65.0 1,482 No 25.0 259 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 291
SR 17 NB Santas Village Rd Cuml AM 2 65.0 1,783 No 20.0 8 500 0 500 0.69 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 12
SR 17 NB Santas Village Rd Cuml PM 2 65.0 1,490 No 20.0 35 500 0 500 0.56 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 63

SR 17 SB Mount Herman Rd Cuml AM 2 65.0 1,306 No 35.0 1,070 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 1,138
SR 17 SB Mount Herman Rd Cuml PM 2 65.0 1,446 No 35.0 814 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 865
SR 17 SB Mount Herman Rd Cuml Sat 2 65.0 1,622 No 35.0 1,019 340 0 340 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,083
SR 17 SB Granite Creek Rd Cuml AM 2 65.0 1,077 No 25.0 523 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 587
SR 17 SB Granite Creek Rd Cuml PM 2 65.0 1,540 No 25.0 424 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 476

SR 17 NB Mount Herman Rd Cuml+P AM 2 65.0 1,510 No 25.0 866 450 0 450 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 921
SR 17 NB Mount Herman Rd Cuml+P PM 2 65.0 1,525 No 25.0 403 450 0 450 0.92 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 442
SR 17 NB Mount Herman Rd Cuml+P Sat 2 65.0 1,379 No 25.0 490 450 0 450 0.92 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 538
SR 17 NB Granite Creek Rd Cuml+AP AM 2 65.0 1,879 No 25.0 307 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 345
SR 17 NB Granite Creek Rd Cuml+AP PM 2 65.0 1,580 No 25.0 259 340 0 340 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 291
SR 17 NB Santas Village Rd Cuml+AP AM 2 65.0 1,783 No 20.0 13 500 0 500 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 15
SR 17 NB Santas Village Rd Cuml+AP PM 2 65.0 1,452 No 20.0 99 500 0 500 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 111

SR 17 SB Mount Herman Rd Cuml+P AM 2 65.0 1,306 No 35.0 1,085 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 1,154
SR 17 SB Mount Herman Rd Cuml+P PM 2 65.0 1,407 No 35.0 936 340 0 340 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 995
SR 17 SB Mount Herman Rd Cuml+P Sat 2 65.0 1,562 No 35.0 1,195 340 0 340 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,270
SR 17 SB Granite Creek Rd Cuml+AP AM 2 65.0 1,077 No 25.0 541 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 607
SR 17 SB Granite Creek Rd Cuml+AP PM 2 65.0 1,508 No 25.0 554 700 0 700 0.9 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 622

Accel Lane (ft)
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HCM 2000
Merge Ramp Junctions
Capacity Analysis With Mid-Town 

General Information
Freeway/
Direction On-ramp
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

Adjacent Upstream Ramp Data Adjacent Downstream Ramp Data
Volume Grade Length Truck/ Flow Rate Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)
No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No

No No
No No
No No
No No
No No
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HCM 2000
Merge Ramp Junctions
Capacity Analysis With Mid-Town 

General Information
Freeway/
Direction On-ramp
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

v 12  Estimation Capacity Checks Results
v12 vFi Max vFi vFO Max vFO v3, vav34 v3, vav34 v3, vav34 v12a vR12a Max vR12a vR Max vR Density, D Level of

25-2 25-3 1 2 3 PFM (pcph) (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcplpm) Service
0.590 1.000 1,590 1,590 4,800 No 2,466 4,800 No 0 No No 1,590 2,466 4,600 No 876 1,900 No 21.5 C
0.590 1.000 1,638 1,638 4,800 No 1,951 4,800 No 0 No No 1,638 1,951 4,600 No 313 1,900 No 17.7 B
0.590 1.000 1,489 1,489 4,800 No 1,852 4,800 No 0 No No 1,489 1,852 4,600 No 363 1,900 No 16.9 B
0.587 1.000 1,927 1,927 4,800 No 2,257 4,800 No 0 No No 1,927 2,257 4,600 No 330 1,900 No 20.8 C
0.587 1.000 1,540 1,540 4,800 No 1,816 4,800 No 0 No No 1,540 1,816 4,600 No 276 1,900 No 17.4 B
0.592 1.000 1,906 1,906 4,800 No 1,913 4,800 No 0 No No 1,906 1,913 4,600 No 7 1,900 No 17.3 B

1.000 1,547 1,547 4,800 No 1,570 4,800 No 0 No No 1,547 1,570 4,600 No 23 1,900 No 14.6 B

0.587 1.000 1,389 1,389 4,800 No 2,447 4,800 No 0 No No 1,389 2,447 4,600 No 1,058 2,000 No 21.9 C
0.587 1.000 1,500 1,500 4,800 No 2,184 4,800 No 0 No No 1,500 2,184 4,600 No 685 2,000 No 20.1 C
0.587 1.000 1,725 1,725 4,800 No 2,587 4,800 No 0 No No 1,725 2,587 4,600 No 862 2,000 No 23.1 C
0.597 1.000 1,147 1,147 4,800 No 1,694 4,800 No 0 No No 1,147 1,694 4,600 No 547 1,900 No 14.0 B
0.597 1.000 1,619 1,619 4,800 No 2,005 4,800 No 0 No No 1,619 2,005 4,600 No 386 1,900 No 16.6 B

0.590 1.000 1,590 1,590 4,800 No 2,471 4,800 No 0 No No 1,590 2,471 4,600 No 881 1,900 No 21.5 C
0.590 1.000 1,614 1,614 4,800 No 1,985 4,800 No 0 No No 1,614 1,985 4,600 No 371 1,900 No 18.0 B
0.590 1.000 1,449 1,449 4,800 No 1,903 4,800 No 0 No No 1,449 1,903 4,600 No 453 1,900 No 17.3 B
0.587 1.000 1,967 1,967 4,800 No 2,297 4,800 No 0 No No 1,967 2,297 4,600 No 330 1,900 No 21.1 C
0.587 1.000 1,648 1,648 4,800 No 1,924 4,800 No 0 No No 1,648 1,924 4,600 No 276 1,900 No 18.2 B
0.592 1.000 1,906 1,906 4,800 No 1,920 4,800 No 0 No No 1,906 1,920 4,600 No 15 1,900 No 17.3 B
0.592 1.000 1,505 1,505 4,800 No 1,644 4,800 No 0 No No 1,505 1,644 4,600 No 139 1,900 No 15.1 B

0.587 1.000 1,389 1,389 4,800 No 2,463 4,800 No 0 No No 1,389 2,463 4,600 No 1,074 2,000 No 22.1 C
0.587 1.000 1,457 1,457 4,800 No 2,271 4,800 No 0 No No 1,457 2,271 4,600 No 814 2,000 No 20.7 C
0.587 1.000 1,659 1,659 4,800 No 2,708 4,800 No 0 No No 1,659 2,708 4,600 No 1,049 2,000 No 24.0 C
0.597 1.000 1,147 1,147 4,800 No 1,714 4,800 No 0 No No 1,147 1,714 4,600 No 567 1,900 No 14.2 B
0.597 1.000 1,584 1,584 4,800 No 2,116 4,800 No 0 No No 1,584 2,116 4,600 No 532 1,900 No 17.3 B

0.590 1.000 1,658 1,658 4,800 No 2,573 4,800 No 0 No No 1,658 2,573 4,600 No 915 1,900 No 22.3 C
0.590 1.000 1,698 1,698 4,800 No 2,083 4,800 No 0 No No 1,698 2,083 4,600 No 384 1,900 No 18.7 B
0.590 1.000 1,553 1,553 4,800 No 2,001 4,800 No 0 No No 1,553 2,001 4,600 No 448 1,900 No 18.1 B
0.587 1.000 2,022 2,022 4,800 No 2,367 4,800 No 0 No No 2,022 2,367 4,600 No 345 1,900 No 21.6 C
0.587 1.000 1,627 1,627 4,800 No 1,918 4,800 No 0 No No 1,627 1,918 4,600 No 291 1,900 No 18.2 B
0.592 1.000 1,957 1,957 4,800 No 1,969 4,800 No 0 No No 1,957 1,969 4,600 No 12 1,900 No 17.7 B
0.592 1.000 1,636 1,636 4,800 No 1,699 4,800 No 0 No No 1,636 1,699 4,600 No 63 1,900 No 15.6 B

0.587 1.000 1,434 1,434 4,800 No 2,571 4,800 No 0 No No 1,434 2,571 4,600 No 1,138 2,000 No 22.9 C
0.587 1.000 1,587 1,587 4,800 No 2,453 4,800 No 0 No No 1,587 2,453 4,600 No 865 2,000 No 22.1 C
0.587 1.000 1,781 1,781 4,800 No 2,864 4,800 No 0 No No 1,781 2,864 4,600 No 1,083 2,000 No 25.2 C
0.597 1.000 1,182 1,182 4,800 No 1,769 4,800 No 0 No No 1,182 1,769 4,600 No 587 1,900 No 14.6 B
0.597 1.000 1,691 1,691 4,800 No 2,166 4,800 No 0 No No 1,691 2,166 4,600 No 476 1,900 No 17.8 B

0.590 1.000 1,658 1,658 4,800 No 2,578 4,800 No 0 No No 1,658 2,578 4,600 No 921 1,900 No 22.3 C
0.590 1.000 1,674 1,674 4,800 No 2,117 4,800 No 0 No No 1,674 2,117 4,600 No 442 1,900 No 19.0 B
0.590 1.000 1,514 1,514 4,800 No 2,052 4,800 No 0 No No 1,514 2,052 4,600 No 538 1,900 No 18.4 B
0.587 1.000 2,063 2,063 4,800 No 2,407 4,800 No 0 No No 2,063 2,407 4,600 No 345 1,900 No 22.0 C
0.587 1.000 1,735 1,735 4,800 No 2,025 4,800 No 0 No No 1,735 2,025 4,600 No 291 1,900 No 19.0 B
0.592 1.000 1,957 1,957 4,800 No 1,972 4,800 No 0 No No 1,957 1,972 4,600 No 15 1,900 No 17.7 B
0.592 1.000 1,594 1,594 4,800 No 1,705 4,800 No 0 No No 1,594 1,705 4,600 No 111 1,900 No 15.6 B

0.587 1.000 1,434 1,434 4,800 No 2,587 4,800 No 0 No No 1,434 2,587 4,600 No 1,154 2,000 No 23.0 C
0.587 1.000 1,545 1,545 4,800 No 2,540 4,800 No 0 No No 1,545 2,540 4,600 No 995 2,000 No 22.7 C
0.587 1.000 1,715 1,715 4,800 No 2,985 4,800 No 0 No No 1,715 2,985 4,600 No 1,270 2,000 No 26.0 C
0.597 1.000 1,182 1,182 4,800 No 1,789 4,800 No 0 No No 1,182 1,789 4,600 No 607 1,900 No 14.8 B
0.597 1.000 1,656 1,656 4,800 No 2,277 4,800 No 0 No No 1,656 2,277 4,600 No 622 1,900 No 18.6 B

LEQ PFM Equations
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HCM 2000
Merge Ramp Junctions
Capacity Analysis With Mid-Town 

General Information
Freeway/
Direction On-ramp
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Mount Herman Rd
SR 17 NB Granite Creek Rd
SR 17 NB Granite Creek Rd
SR 17 NB Santas Village Rd
SR 17 NB Santas Village Rd

SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Mount Herman Rd
SR 17 SB Granite Creek Rd
SR 17 SB Granite Creek Rd

Speed Estimation
Int. Var. Inf. Area Out Lns. All vehs.

MS SR (mph) SO (mph) S (mph)
0.344 57.1 0.0 57.1
0.326 57.5 0.0 57.5
0.323 57.6 0.0 57.6
0.341 57.2 0.0 57.2
0.328 57.5 0.0 57.5
0.327 57.5 0.0 57.5
0.320 57.6 0.0 57.6

0.342 57.1 0.0 57.1
0.332 57.4 0.0 57.4
0.349 57.0 0.0 57.0
0.307 57.9 0.0 57.9
0.315 57.8 0.0 57.8

0.345 57.1 0.0 57.1
0.327 57.5 0.0 57.5
0.325 57.5 0.0 57.5
0.343 57.1 0.0 57.1
0.331 57.4 0.0 57.4
0.328 57.5 0.0 57.5
0.321 57.6 0.0 57.6

0.343 57.1 0.0 57.1
0.335 57.3 0.0 57.3
0.356 56.8 0.0 56.8
0.308 57.9 0.0 57.9
0.318 57.7 0.0 57.7

0.350 57.0 0.0 57.0
0.330 57.4 0.0 57.4
0.327 57.5 0.0 57.5
0.346 57.1 0.0 57.1
0.331 57.4 0.0 57.4
0.329 57.4 0.0 57.4
0.322 57.6 0.0 57.6

0.348 57.0 0.0 57.0
0.343 57.1 0.0 57.1
0.366 56.6 0.0 56.6
0.309 57.9 0.0 57.9
0.320 57.6 0.0 57.6

0.350 57.0 0.0 57.0
0.331 57.4 0.0 57.4
0.329 57.4 0.0 57.4
0.347 57.0 0.0 57.0
0.334 57.3 0.0 57.3
0.329 57.4 0.0 57.4
0.322 57.6 0.0 57.6

0.349 57.0 0.0 57.0
0.347 57.0 0.0 57.0
0.374 56.4 0.0 56.4
0.309 57.9 0.0 57.9
0.324 57.5 0.0 57.5
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APPENDIX D: 
SIGNAL WARRANT AND QUEUE CALCULATIONS 



SJ07-980 Scotts Valley Target 4/2/2009 LaMadrona_Altenitas_Project PM.xls
Warrant 3A

����������	�
�������������

��������

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 0.5 43 1,042
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A



SJ07-980 Scotts Valley Target 4/2/2009 LaMadrona_Altenitas_Project PM.xls
WARRANT 3B (URBAN)

����������	�
��������������

��������

No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 981 43

������� �������

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. 

WARRANT 3B (URBAN)



SJ07-980 Scotts Valley Target 4/2/2009 LaMadrona_Altenitas_Project Sat.xls
Warrant 3A

����������	�
�������������

��������

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 Saturday 2.8 65 1,343
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A



SJ07-980 Scotts Valley Target 4/2/2009 LaMadrona_Altenitas_Project Sat.xls
WARRANT 3B (URBAN)

����������	�
��������������

��������

No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
11:00 AM 1,265 65

������� �������

Time

Vehicles Per Hour
Peak Hour

FIGURE 4C-3. PEAK HOUR VOLUME WARRANT

0

100

200

300

400

500

600

700

400 600 800 1000 1200 1400 1600 1800

MAJOR STREET - TOTAL OF BOTH APPROACHES (VPH)

M
IN

O
R

 S
TR

E
E

T 
- H

IG
H

E
R

 V
O

LU
M

E
 

A
P

P
R

O
A

C
H

 (V
P

H
)

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. 

WARRANT 3B (URBAN)



SJ07-980 Scotts Valley Target 4/2/2009 LaMadrona_Altenitas_Cum+P AM.xls
Warrant 3A

����������	�
�������������

��������

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) 
Cum+P AM 0.8 87 717
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A



SJ07-980 Scotts Valley Target 4/2/2009 LaMadrona_Altenitas_Cum+P AM.xls
WARRANT 3B (URBAN)

����������	�
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 AM 618 87

������� �������

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. 

WARRANT 3B (URBAN)



SJ07-980 Scotts Valley Target 4/2/2009 LaMadrona_Altenitas_Cum+P PM.xls
Warrant 3A

����������	�
�������������

��������

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) 
Cum+P PM 0.6 43 1,089
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A
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WARRANT 3B (URBAN)
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 1,028 43
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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. 

WARRANT 3B (URBAN)
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Warrant 3A
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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) 
Cum+P Saturday 4.0 65 1,410
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A
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WARRANT 3B (URBAN)
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
11:00 AM 1,332 65
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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. 

WARRANT 3B (URBAN)
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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) 
Mid-Town Cum+P AM 0.8 87 717
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 AM 618 87
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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. 

WARRANT 3B (URBAN)
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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) 
Mid-Town Cum+P PM 0.6 43 1,089
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 1,028 43
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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. 

WARRANT 3B (URBAN)



SJ07-980 Scotts Valley Target 4/2/2009 Warrant 3A
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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) 
Mid-Town Cum+P Saturday 4.0 65 1,410
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
11:00 AM 1,332 65
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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. 

WARRANT 3B (URBAN)
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Warrant 3A
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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 0.3 40 1,540
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A
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WARRANT 3B (URBAN)
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 1,500 40
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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. 

WARRANT 3B (URBAN)
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Warrant 3A
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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) 
Cumulative AM 0.2 30 1,883
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A
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WARRANT 3B (URBAN)
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 AM 1,853 30
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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. 

WARRANT 3B (URBAN)
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Warrant 3A
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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) 
Cumulative PM 0.4 40 1,706
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A
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WARRANT 3B (URBAN)
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 1,666 40
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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. 

WARRANT 3B (URBAN)
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Warrant 3A
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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) 
Cumulative Saturday 0.3 38 1,599
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met Met
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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.

Warrant 3A
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WARRANT 3B (URBAN)
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
11:00 AM 1,561 38
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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. 

WARRANT 3B (URBAN)



SJ07-980 Scotts Valley Target 4/2/2009 MtHermon_SR17_ElRancho_Cum+P AM.xls
Warrant 3A
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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) 
Cumulative AM 0.2 30 1,919
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A



SJ07-980 Scotts Valley Target 4/2/2009 MtHermon_SR17_ElRancho_Cum+P AM.xls
WARRANT 3B (URBAN)
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 AM 1,889 30
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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. 

WARRANT 3B (URBAN)



SJ07-980 Scotts Valley Target 4/2/2009 MtHermon_SR17_ElRancho_Cum+P PM.xls
Warrant 3A
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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) 
Cum+P PM 0.4 40 1,862
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A



SJ07-980 Scotts Valley Target 4/2/2009 MtHermon_SR17_ElRancho_Cum+P PM.xls
WARRANT 3B (URBAN)
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 1,822 40
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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. 

WARRANT 3B (URBAN)



SJ07-980 Scotts Valley Target 4/2/2009 MtHermon_SR17_ElRancho_Cum+P Sat.xls
Warrant 3A
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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) 
Cum+P Saturday 0.4 38 1,838
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A
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WARRANT 3B (URBAN)
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
11:00 AM 1,800 38
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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. 

WARRANT 3B (URBAN)



SJ07-980 Scotts Valley Target 4/2/2009 Warrant 3A
MtHermon_SR17_ElRancho_with Mit-Town_Cum PM.xls
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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) 
Mid-Town Cumulative PM 0.3 40 1,462
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A



SJ07-980 Scotts Valley Target 4/2/2009 WARRANT 3B (URBAN)
MtHermon_SR17_ElRancho_with Mit-Town_Cum PM.xls
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 1,422 40
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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. 

WARRANT 3B (URBAN)



SJ07-980 Scotts Valley Target 4/2/2009 Warrant 3A
MtHermon_SR17_ElRancho_with Mid-Town_Cum Sat.xls
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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) 
Mid-Town Cumulative Saturday0.3 38 1,382
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A
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MtHermon_SR17_ElRancho_with Mid-Town_Cum Sat.xls
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
11:00 AM 1,344 38
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Time

Vehicles Per Hour
Peak Hour

FIGURE 4C-3. PEAK HOUR VOLUME WARRANT

0

100

200

300

400

500

600

700

400 600 800 1000 1200 1400 1600 1800

MAJOR STREET - TOTAL OF BOTH APPROACHES (VPH)

M
IN

O
R

 S
TR

E
E

T 
- H

IG
H

E
R

 V
O

LU
M

E
 

A
P

P
R

O
A

C
H

 (V
P

H
)

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. 

WARRANT 3B (URBAN)



SJ07-980 Scotts Valley Target 4/2/2009 Warrant 3A
MtHermon_SR17_ElRancho_with Mit-Town_Cum+P PM.xls
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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) 
Mid-Town Cum+P PM 0.4 40 1,618
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A



SJ07-980 Scotts Valley Target 4/2/2009 WARRANT 3B (URBAN)
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No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
5:00 PM 1,578 40
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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. 

WARRANT 3B (URBAN)



SJ07-980 Scotts Valley Target 4/2/2009 Warrant 3A
MtHermon_SR17_ElRancho_with Mid-Town_Cum+P Sat.xls
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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) 
Mid-Town Cum+P Saturday 0.4 38 1,621
Limiting Value 4 100 800
Met/ Not Met Not Met Not Met 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.

Warrant 3A



SJ07-980 Scotts Valley Target 4/2/2009 WARRANT 3B (URBAN)
MtHermon_SR17_ElRancho_with Mid-Town_Cum+P Sat.xls

����������	�
��������������

��������

No of lanes
Major Street 1
Minor Street 1

Major Street 
(Sum of both 
approaches)

Minor street 
(High volume 

approach)
11:00 AM 1,583 38
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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. 

WARRANT 3B (URBAN)



QUEUING ANALYSIS FOR AN ALL WAY STOP CONTROLLED INTERSECTION

Southbound Westbound Northbound Eastbound
V  = Traffic Demand, VPH 68 0 109 55
c  = Capacity for the Subject approach or a lane, VPH 1121 0 1686 760

V /c - 1  = -0.939339875 #DIV/0! -0.935349941 -0.927631579

L 95% (95 Percentile Queue Length) 5 feet #DIV/0! 5 feet 6 feet
L 95% (95 Percentile Queue Length) 0.2 Cars #DIV/0! 0.2 Cars 0.2 Cars

Assumes average length of a vehicle 25 Feet

Source:  Based on the queue analysis of two way stop controlled intersection model of HCM.



QUEUING ANALYSIS FOR AN ALL WAY STOP CONTROLLED INTERSECTION

Southbound Westbound Northbound Eastbound
V  = Traffic Demand, VPH 326 0 291 146
c  = Capacity for the Subject approach or a lane, VPH 1121 0 1456 580

V /c - 1  = -0.709188225 #DIV/0! -0.800137363 -0.748275862

L 95% (95 Percentile Queue Length) 30 feet #DIV/0! 19 feet 25 feet
L 95% (95 Percentile Queue Length) 1.2 Cars #DIV/0! 0.7 Cars 1 Cars

Assumes average length of a vehicle 25 Feet

Source:  Based on the queue analysis of two way stop controlled intersection model of HCM.
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APPENDIX E: 

APPROVED AND PENDING PROJECT LIST 



Units 
ksf¹ or d.u. Total In Out Total In Out Total In Out 

A1 210 Single Family Detached Housing 1 units 10 1 0 1 1 1 0 1 1 0

A2 814 Specialty Retail (am from 820) 1.6 ksf 71 2 1 1 4 2 2 8 4 4

A2 220 Apartment 3 units 20 2 1 1 2 1 1 2 1 1

A3 210 Single Family Detached Housing 2 units 19 2 1 1 2 1 1 2 1 1

A4 150 Warehouse 6.3 ksf 31 3 2 1 3 1 2 0 0 0

A5 220 Apartment 3 units 20 2 1 1 2 1 1 2 1 1

A6 812 Building Materials & Lumber 6 ksf 271 25 14 11 33 16 17 57 29 28

B1 210 Single Family Detached Housing 13 units 124 9 2 7 13 8 5 13 7 6

B10 210 Single Family Detached Housing 1 units 10 1 0 1 1 1 0 1 1 0

B11 210 Single Family Detached Housing 6 units 57 4 1 3 6 4 2 6 3 3

B12 230 Residential Condominium/Townhou 94 dwellings 551 41 7 34 49 33 16 44 24 20

B12 814 Specialty Retail (am from 820) 31.5 ksf 1396 33 20 13 86 38 48 156 81 75

B13 210 Single Family Detached Housing 3 units 29 3 1 2 3 2 1 3 2 1

B14 210 Single Family Detached Housing 1 units 10 1 0 1 1 1 0 1 1 0

B15 814 Specialty Retail (am from 820) 6.3 ksf 279 6 3 3 18 8 10 31 16 15

B2 220 Apartment 30 units 202 15 3 12 19 12 7 16 8 8

B3 230 Residential Condominium/Townhou 3 dwellings 18 1 0 1 2 1 1 2 1 1

B4 210 Single Family Detached Housing 4 units 38 3 1 2 4 3 1 4 2 2

B5 814 Specialty Retail (am from 820) 9.6 ksf 425 10 6 4 26 11 15 48 25 23

B6 710 (F) General Office Building (built-in form) 136 ksf 1690 240 211 29 203 35 168 56 30 26

B7 210 Single Family Detached Housing 1 units 10 1 0 1 1 1 0 1 1 0

B8 210 Single Family Detached Housing 2 units 19 2 1 1 2 1 1 2 1 1

B9 110 General Light Industrial 18.45 ksf 129 17 15 2 18 2 16 2 1 1

C1 230 Residential Condominium/Townhou 6 dwellings 35 3 1 2 3 2 1 3 2 1

C10 814 Specialty Retail (am from 820) 4.53 ksf 201 5 3 2 12 5 7 23 12 11

C10 814 Specialty Retail (am from 820) 6.687 ksf 296 7 4 3 18 8 10 33 17 16

C11 230 Residential Condominium/Townhou 6 dwellings 35 3 1 2 3 2 1 3 2 1

C12 230 Residential Condominium/Townhou 5 dwellings 29 2 0 2 3 2 1 2 1 1

C13 210 Single Family Detached Housing 1 units 10 1 0 1 1 1 0 1 1 0

C14 815 Free-Standing Discount Store 162 ksf 9075 136 92 44 614 307 307 921 470 451

C15 230 Residential Condominium/Townhou 2 dwellings 12 1 0 1 1 1 0 1 1 0

C16 210 Single Family Detached Housing 8 units 77 7 2 5 8 5 3 7 4 3

C2 230 Residential Condominium/Townhou 48 dwellings 281 22 4 18 25 17 8 22 12 10

C3 210 Single Family Detached Housing 3 units 29 3 1 2 3 2 1 3 2 1

C4 210 Single Family Detached Housing 17 units 163 13 3 10 17 11 6 16 9 7

C5 210 Single Family Detached Housing 12 units 115 9 2 7 12 8 4 11 6 5

C6 710 (F) General Office Building (built-in form) 12.225 ksf 264 35 31 4 18 3 15 5 3 2

C6 814 Specialty Retail (am from 820) 12.225 ksf 542 13 8 5 34 15 19 61 32 29

C6 230 Residential Condominium/Townhou 10 dwellings 59 5 1 4 5 3 2 5 3 2

C7 210 Single Family Detached Housing 1 units 10 1 0 1 1 1 0 1 1 0

C8 210 Single Family Detached Housing 13 units 124 9 2 7 13 8 5 13 7 6

C8 230 Residential Condominium/Townhou 8 dwellings 47 4 1 3 4 3 1 4 2 2

C9 210 Single Family Detached Housing 41 units 392 31 8 23 41 26 15 39 21 18

C9 230 Residential Condominium/Townhou 6 dwellings 35 3 1 2 3 2 1 3 2 1

Reoccupancy 710 (F) General Office Building (built-in form) 85 ksf 1177 165 145 20 174 30 144 0 0 0
18437 902 601 301 1338 646 866 1635 851 784

Source: City of Scotts Valley; ITE Trip Generation, 7th Edition (2003); Fehr & Peers (2007). 
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APPENDIX F 
Alternatives (Two-Story Alternative and 
Off-Site Alternative) 
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Existing view from Hwy. 17 northbound at Santa’s Village Road looking northeast - Alternative site

Visual simulation of two story alternative
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Existing view from Hwy. 17 southbound - Alternative site

Visual simulation of two story alternative
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Assessment of Biological Resources at the Gateway 
South Retail Stores Alternative Site (June 2008) 
A 6.77 acre property at the north end of Santa’s Village Rd. at the northern end of Scotts Valley 
has been identified as the alternative site for the Gateway South Retail Stores project. The 
Gateway South Retail Stores project is currently undergoing environmental review, and a 
Supplemental EIR is in preparation for a site located along La Madrona Rd., north of Silverwood 
Drive.  

The alternative site is directly adjacent to Highway 17 to the northwest, and Carbonera creek to 
the east and southeast. The southwestern edge of the property is bordered by an office building 
for a software company called Borland. The site is currently undeveloped, but the central portion 
was dug up and leveled at some point in the past. The lowest part of this area is about 8-10ft 
below grade. The southwest and west margins of the property are landscaped. The majority of the 
property is annual grassland, and is regularly mowed. 

ESA prepared an EIR for this property along with the adjacent property in 1991, for the 
construction of the Enterprise Technology Center. The assessment of biological resources at the 
site as described in that document is still mostly valid since the site itself and the area surrounding 
the site have not changed significantly since the document was written. However, the regulatory 
framework surrounding environmental regulations has changed significantly since the previous 
EIR, and special status listings have also changed significantly.  

Vegetation 
Development of the entire 6.77 acre property would most likely result in permanent but minor 
impacts to vegetation. There are likely no protected plant communities present at the site, and 
very few trees. Trees are restricted to the margins of the property, and could be avoided or 
trimmed rather than removed. Potential for rare plants is low due to the disturbed nature of the 
site, however a series of rare plant surveys may be necessary for two reasons; 1.) there has not 
been a floristic survey of the site since 1991, and 2.) Santa Cruz tarplant (Holocarpha 
macradenia), a federally endangered plant that is known from the Scotts Valley area, is a 
disturbance tolerant species that grows in grasslands with sandy soils. Suitable habitat for this 
species is potentially present at the site. There are also populations of Scotts Valley spineflower 
(Chorizanthe robust var. hartwegii), and Scotts Valley polygonum (Polygonum hickmanii) in the 
vicinity. 

Wildlife 
The grassland area at the site is situated adjacent to the active riparian corridor of Carbonera 
Creek. This riparian corridor provides nesting and forage habitat for wildlife species and birds. 
Therefore, any direct or indirect impacts to the riparian habitat would be considered potentially 
significant. California red- legged frogs may be present in the creek corridor, and may use 
adjacent grasslands as aestivation habitat. No mammal burrows were observed in the grassland 
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area during a reconnaissance visit on 06/20/2008, however the grassland may none the less 
provide valuable forage habitat for raptors.  

Wetlands 
The rectangular area in the middle of the property that exists several feet below grade is level, and 
does not have an outlet. This potentially causes water from precipitation to pond in the winter 
months. Some of the grassland is in fact dominated by facultative plant species such as; 
Mediterranean barley (Hordeum marinum ssp. gussonianum), Italian rye grass (Lolium 
multiflorum), and brome fescue (Vulpia bromoides). A formal wetland delineation would have to 
be carried out to determine the presence of wetlands at the site.  
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Units
ksf¹ or d.u. Total In Out Total In Out Total In Out 

A1 210 Single Family Detached Housing 1 units 10 1 0 1 1 1 0 1 1 0

A2 814 Specialty Retail (am from 820) 1.6 ksf 71 2 1 1 4 2 2 8 4 4

A2 220 Apartment 3 units 20 2 1 1 2 1 1 2 1 1

A3 210 Single Family Detached Housing 2 units 19 2 1 1 2 1 1 2 1 1

A4 150 Warehouse 6.3 ksf 31 3 2 1 3 1 2 0 0 0

A5 220 Apartment 3 units 20 2 1 1 2 1 1 2 1 1

A6 812 Building Materials & Lumber 6 ksf 271 25 14 11 33 16 17 57 29 28

B1 210 Single Family Detached Housing 13 units 124 9 2 7 13 8 5 13 7 6

B10 210 Single Family Detached Housing 1 units 10 1 0 1 1 1 0 1 1 0

B11 210 Single Family Detached Housing 6 units 57 4 1 3 6 4 2 6 3 3

B12 230 Residential Condominium/Townhou 94 dwellings 551 41 7 34 49 33 16 44 24 20

B12 814 Specialty Retail (am from 820) 31.5 ksf 1396 33 20 13 86 38 48 156 81 75

B13 210 Single Family Detached Housing 3 units 29 3 1 2 3 2 1 3 2 1

B14 210 Single Family Detached Housing 1 units 10 1 0 1 1 1 0 1 1 0

B15 814 Specialty Retail (am from 820) 6.3 ksf 279 6 3 3 18 8 10 31 16 15

B2 220 Apartment 30 units 202 15 3 12 19 12 7 16 8 8

B3 230 Residential Condominium/Townhou 3 dwellings 18 1 0 1 2 1 1 2 1 1

B4 210 Single Family Detached Housing 4 units 38 3 1 2 4 3 1 4 2 2

B5 814 Specialty Retail (am from 820) 9.6 ksf 425 10 6 4 26 11 15 48 25 23

B6 710 (F) General Office Building (built-in form) 136 ksf 1690 240 211 29 203 35 168 56 30 26

B7 210 Single Family Detached Housing 1 units 10 1 0 1 1 1 0 1 1 0

B8 210 Single Family Detached Housing 2 units 19 2 1 1 2 1 1 2 1 1

B9 110 General Light Industrial 18.45 ksf 129 17 15 2 18 2 16 2 1 1

C1 230 Residential Condominium/Townhou 6 dwellings 35 3 1 2 3 2 1 3 2 1

C10 814 Specialty Retail (am from 820) 4.53 ksf 201 5 3 2 12 5 7 23 12 11

C10 814 Specialty Retail (am from 820) 6.687 ksf 296 7 4 3 18 8 10 33 17 16

C11 230 Residential Condominium/Townhou 6 dwellings 35 3 1 2 3 2 1 3 2 1

C12 230 Residential Condominium/Townhou 5 dwellings 29 2 0 2 3 2 1 2 1 1

C13 210 Single Family Detached Housing 1 units 10 1 0 1 1 1 0 1 1 0

C14 815 Free-Standing Discount Store 162 ksf 9075 136 92 44 614 307 307 921 470 451

C15 230 Residential Condominium/Townhou 2 dwellings 12 1 0 1 1 1 0 1 1 0

C16 210 Single Family Detached Housing 8 units 77 7 2 5 8 5 3 7 4 3

C2 230 Residential Condominium/Townhou 48 dwellings 281 22 4 18 25 17 8 22 12 10

C3 210 Single Family Detached Housing 3 units 29 3 1 2 3 2 1 3 2 1

C4 210 Single Family Detached Housing 17 units 163 13 3 10 17 11 6 16 9 7

C5 210 Single Family Detached Housing 12 units 115 9 2 7 12 8 4 11 6 5

C6 710 (F) General Office Building (built-in form) 12.225 ksf 264 35 31 4 18 3 15 5 3 2

C6 814 Specialty Retail (am from 820) 12.225 ksf 542 13 8 5 34 15 19 61 32 29

C6 230 Residential Condominium/Townhou 10 dwellings 59 5 1 4 5 3 2 5 3 2

C7 210 Single Family Detached Housing 1 units 10 1 0 1 1 1 0 1 1 0

C8 210 Single Family Detached Housing 13 units 124 9 2 7 13 8 5 13 7 6

C8 230 Residential Condominium/Townhou 8 dwellings 47 4 1 3 4 3 1 4 2 2

C9 210 Single Family Detached Housing 41 units 392 31 8 23 41 26 15 39 21 18

C9 230 Residential Condominium/Townhou 6 dwellings 35 3 1 2 3 2 1 3 2 1

Reoccupancy 710 (F) General Office Building (built-in form) 85 ksf 1177 165 145 20 174 30 144 0 0 0
18437 902 601 301 1338 646 866 1635 851 784

Source: City of Scotts Valley; ITE Trip Generation, 7th Edition (2003); Fehr & Peers (2007). 
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